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Activity 5.5 
Medical tourism – not 
always a happy holiday

Purpose

With stem cells featuring prominantely in the media, people with diseases and disorders become hopeful that a
cure is ‘just around the corner’. However in reality many stem cell ‘cures’ are still being researched or are still be
evaluated in clinical trials. However, with the concern for a loved one’s quality of life, many people try and find a
‘quick fix’. Many companies around the world claim that they have stem cell cures for many disorders, often
charging a large sum of money. People travel overseas and pay thousands of dollars in the hope that they will
be cured. However, these treatments are unproven and experimental and their potential benefits and dangers are
both unknown.

This activity aims to highlight the growing trend of medical tourism and that many medical practices using stem
cells currently unproven.

Class time

15–20 minutes

Resources required

n Handout 5.5 Medical tourism – not always a happy holiday.

n NB Questions 6 and 7 in this activity are similar. Teachers may wish to give students the option of either 
pick a specific question or get students to do both (i.e one in class and one for homework to consolidate 
key concepts).

Student knowledge outcomes

n To be aware that some organisations claim to have medical cures for diseases using stem cells, but this 
is not always the case. A large number of these treatments being offered have not been proven to be safe
and effective. 

n Not everything on the internet or in advertisements is absolutely true. The internet is an unregulated medium.
Students need to think critically about information they are exposed to.

n Further public education is necessary for members of the public to become aware of the potential dangers of
medical tourism.

Student skills outcome

Thinking, reading comprehension, forming an opinion, evaluating knowledge. 

Prior knowledge

n What stem cells are and how they are derived (i.e. embryonic stem cells are derived from excess IVF embryos).

n Difference between embryonic stem cells and tissue stem cells.

Common misconceptions

n Material on the internet is always truthful and up to date.

Fact: Unfortunately this is untrue. People need to be discerning when looking for information on the internet
and in advertisements, especially to do with their health. New treatments that sound too good to be true often
are. Patients should talk to their doctor before embarking on expensive, unproven treatments using stem cells. 

Further Resources

n ASCC Patient Handbook: http://www.stemcellcentre.edu.au/For_the_Public/Patient/Handbook.aspx

n International Society of Stem Cell Research (ISSCR) website on unproven stem cell therapies:
http://www.closerlookatstemcells.org 

n Lindvall, O and Hyun, I (2009) Medical innovation versus stem cell tourism. Science 324 (1664) pg 1664-1665.
Found at: http://www.sciencemag.org/cgi/content/full/324/5935/1664#related-content 
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References

Patient Handbook from the Australian stem cell centre:
www.stemcellcentre.edu.au/For_the_Public/StemCellsinSchool.aspx

Background teacher information

The following is an excerpt from the Australian Stem Cell Centre Patient Handbook 2009.

‘Stem cell science shows much promise for the future treatment of a wide range of diseases and conditions. Stem cells have had high levels of media and public attention but much of the research is still in early stages.
There is good cause for hope, but progress is slower than the media often suggests. 

Stem cell research is progressing with bone marrow transplants now part of standard clinical practice and
growing clinical research and clinical trials encompassing mesenchymal, skin, corneal, cartilage and other
stem cell types. 

Clinics around the world are offering stem cell treatments but some of these treatments are offered outside
the mainstream medical research environment – and are marketed directly via the internet. These providers
often charge a considerable sum of money for these untested treatments. 

The scientific and medical community is concerned that some treatments are being offered to patients before
they have been proven safe and effective. Some of the experimental therapies on offer may pose significant
health risks for patients including infection, immune system rejection and possibly cancer later in life. 

Stem cell treatments, like any treatment, need to be proven safe and effective before they are accepted into
practice. Testimonials from former patients are not scientific proof of safety and effectiveness. 

Independent clinical trials approved by government regulators, publication and peer review assessment in
international scientific journals, and replication of results by other laboratories are the only sources of
evidence that can be relied upon to confirm a treatment is safe and effective. 

Direct internet marketing is criticised by the general medical and scientific community as it allows providers
to make claims that are not substantiated by scientific evidence. 

Many of these practitioners guard their treatment methods and processes tightly which is contrary to the
mainstream scientific premise of peer review which encourages transparency. 

Sources of cells can be aborted foetal tissues, cord blood, embryonic stem cells or adult stem cells. Knowing
the source of the stem cells or tissues being used in the treatment is vital. 

Stem cells from another person are likely to be rejected if they are not matched. To reduce the risk of rejection
patients may be instructed to take drugs that suppress the immune system. Suppression of the immune
system can make patients susceptible to disease and infection. 

Embryonic stem cells are of great interest to scientists because in their undifferentiated state they are
pluripotent, meaning they can become any cell in the body. Therefore, embryonic stem cells introduced to a
patient, in an undifferentiated state, may also have the potential to become tumours or pre cancerous cells. 

Before embarking on any treatment individuals are encouraged to discuss all options with their doctor or
specialist.’
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Activity 5.5 
Stem cell tourism – not 
always a happy holiday

Stem cell science shows much promise for the future treatment of a wide range of diseases and conditions.
Stem cells have had high levels of media and public attention but much of the research is still in early stages.
There is good cause for hope, but progress is slower than the media often suggests. Stem cell research is
progressing with bone marrow transplants now part of standard clinical practice and growing clinical research
and clinical trials encompassing mesenchymal, skin, corneal, cartilage and other stem cell types. 

Clinics around the world are offering stem cell treatments but some of these treatments are offered outside the
mainstream medical research environment – and are marketed directly via the internet. These providers often
charge a considerable sum of money for these untested treatments. 

Medical travel (also known as medical tourism, health tourism or global healthcare) is a not a new phenomenon
but it is becoming increasingly commonplace. Medical travel is when a patient chooses to seek treatment in
another country, either for cost or availability reasons. Virtually every type of health care, including plastic surgery,
orthopaedic surgery, reproductive treatments, psychiatry, alternative treatments, convalescent care and dentistry
are available. Some medical travel is simply a means of getting access to a widely accepted treatment at a
cheaper price, or for unproven treatments generally not offered in a patient’s home country. Many patients opting
for these treatments do so because they feel they have no other alternative treatments available. Some
treatments available overseas have little, or no scientific or medical justification and therefore remain unproven
and potentially unsafe. 

What can stem cells be used to treat?

In reality, the range of diseases for which there are proven treatments using stem cells is quite small and the
only established stem cell therapies are those of the blood system involving transplants of haematopoietic stem
cells (usually from bone marrow but with cord blood as an alternative) to reconstitute the blood. All other medical
procedures involving stem cells are still currently considered ‘experimental’ or ‘unproven’. Within the ‘experimental’
category, there are some promising clinical trials in the adult stem cell field in areas such as corneal,
mesenchymal, skin and cartilage and some embryonic stem cell research is moving closer to clinical trials. 

What is a clinical trial? 

Clinical trials are where new treatments, drugs and devices are tested in volunteer patients, to see whether they
are safe and effective. Clinical trial research is conducted by experienced medical staff under experimental
conditions. All clinical trials must be approved by an independent Ethics Committee that monitors the conduct of
the trial and be conducted within the guidelines set out by the Therapeutic Goods Administration (TGA) in
Australia or an equivalent overseas regulatory body.

The idea is usually to determine whether a new treatment is safe and effective, and then to publish the results in
a peer reviewed journal so that the broader scientific community and patient community can benefit from this
knowledge. Peer review is when a therapy or treatment is independently assessed by expert professionals in the
field to validate its safety and efficacy measures. Clinical trials must be evaluated and approved from a scientific
perspective by a clinical research committee made up of scientific peers, and by an Ethics Committee made up
of a range of people including scientific peers, general public and sometimes clergy. Recently, there has been a
requirement that all clinical trials must be listed on a recognised registry so that the international community is
aware of trials being run at other sites. Ideally clinical trials should be double-blind placebo based trial. This
means that the clinicians and patients involved do not know if they are receiving the new experimental therapy, or
the placebo. This lowers what is known as the ‘placebo-effect’ when someone receiving treatment feels they are
getting better, and spontaneously shows improvements. 

All pharmaceutical treatments in use today had to be proven effective and safe in clinical trials before they could
be made available for widespread use within the community. A high quality clinical trial will be one which the
proposed treatment has undergone extensive prior investigation in the laboratory and in animal studies and will
have shown a strong repeatable effect. It is also worth noting that patients are not required to pay in order to
participate in a clinical trial. 
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A treatment or therapy is ‘proven’ when it has been approved by appropriate government regulatory bodies. In
Australia this would be the TGA. Approval is given when extensive testing has demonstrated that the treatment is
safe or has an acceptable risk to benefit ratio. Testimonials from patients who have undergone a particular
treatment are not scientific proof that a treatment works.

The diagram below outlines what is a clinically accepted, investigational/experimental or unproven stem cell treatment.
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Review questions

1. What are the currently accepted and routinely practiced stem cells therapies?

2. Define the term ‘medical tourism’.

3. Why might a person opt to travel overseas seeking medical treatment?

4. What factors would make a high quality clinical trial?

5. A medical researcher wants to develop and make available a stem cell therapy involving skin stem cells
which would aid in the treatment of second degree burns. Outline the process that she would need to
undergo to make the therapy proven. 

6. Imagine you are a scientist working at the Australian Stem Cell Centre. You receive an inquiry from a
gentleman who is considering travelling overseas to seek treatment for his daughter who has a spinal cord
injury. He has asked you whether an advertisement he found on the internet claiming be able to treat spinal
cord injuries offers hope to himself and his daughter. Write a response to the gentleman outlining information
he should take in to consideration and what else he should consider before thinking about travelling overseas
for medical treatment.

7. Design a simple fact sheet that informs patients about the potential dangers of medical tourism. In your fact
sheet outline what a patient should look for when seeking good quality medical treatments.

DEVELOPMENT OF SAFE STEM CELL TREATMENTS
STEM CELL-BASED THERAPIES

Currently accepted,
widely used, proven safe
and effective stem cell

treatments

Investigation into experimental stem cell treatments

Clinical Trial Medical Innovation

Unproven stem cell
treatments

– Peer reviewed

– Safety proven on large
scale clinical trials or
through years of
experience

– Quality and safety of
cells regulated by
government bodies

– Clear scientific rationale

– Evidence in preclinical
(animal) models

– Peer reviewed

– Results reported and
published

– Aims to prove safety
and that it works

– Does not require
payment

– Long term follow–up and
care if adverse events

– Clear scientific rationale

– Evidence in preclinical
(animal) models

– Peer reviewed

– Offered to patients with
no other alternative

– Carried out by experts

– Does not require
payment

– Long term follow–up and
care if adverse events

– No clear scientific
rationale

– Offered to patients who
feel they have no other
viable alternative

– Often offered by direct
marketing

– Payment required

– Unclear what recourse
if adverse event
experienced



Activity 5.5 
Stem cell tourism – not 
always a happy holiday 
– Teacher copy

Review questions:

1. What are the currently accepted and routinely practiced stem cells therapies? 

Bone marrow transplants and cord blood transplants to reconstitute the blood. (i.e. replenish blood cell supplies)

2. Define the term ‘medical tourism’. 

Where patients opt to travel overseas to seek treatment for cost or availability reasons.

3. Why might a person opt to travel overseas seeking medical treatment? 

Because they are unhappy with their current treatment options in their country and believe that for financial
reasons, or because of experimental treatments they have heard of, they should pursue options overseas. 

4. What factors would make a high quality clinical trial? 

Ideally, a clinical trial should be a double-blind placebo trial, meaning that both clinicians and the patients in the
trial do not know if they are receiving the new experimental treatment, or placebo. A trial on a pharmaceutical
product or procedure that is conducted by experienced personnel under regulated conditions. It has ethics
approval and has been approved by a medical governing body, such as the TGA in Australia. The drug or
procedure has undergone extensive experimentation (e.g. animal testing) and the results have a strong
repeatable effect. The results are reviewed and published in a medical journal and are also reviewed by a clinical
research committee and an Ethics Committee. Patients are not required to pay to participate in a clinical trial. 

5. A medical researcher wants to develop and make available a stem cell therapy involving skin stem cells
which would aid in the treatment of second degree burns. Outline the process that she would need to
undergo to make the therapy proven. 

She would need to get ethics approval for the testing. She would need to perform the tests under
experimental conditions and by experienced staff. She would have to perform many experiments which would
show repeatable results. She would have to publish the findings in a peer reviewed journal and the therapy
would have to be approved by a committee of peers and also by an ethics committee. She would then have
to seek approval from a government regulatory body, such as the TGA in Australia.

6. Imagine you are a scientist working at the Australian Stem Cell Centre. You receive an inquiry from a
gentleman who is considering travelling overseas to seek treatment for his daughter who has a spinal cord
injury. He has asked you whether an advertisement he found on the internet claiming be able to treat spinal
cord injuries offers hope to himself and his daughter. Write a response to the gentleman outlining information
he should take in to consideration and what else he should consider before thinking about travelling overseas
for medical treatment. 

Student answers will vary. Students will need to use the information provided plus use their own knowledge of
medical treatments they have encountered, such as treatments performed by a doctor in a hospital or a
registered medical clinic, etc. The response should include the following: does the organisation offering the
treatment have details of a proven clinical trial? Does the organisation have ethics approval for the therapy?
Is the therapy identified as experimental? Who will be conducting the therapy (i.e. a doctor)? Where will the
therapy take place? What are the risks involved? What are the known side effects? How much will it cost?
What are the success rates? Where are these published? What happens is there is a complication (an
adverse event)?

7. Design a simple fact sheet that informs patients about the hazards of medical tourism. In your fact sheet
outline what a patient should look for when seeking good quality medical treatments. 

Student answers will vary. The fact sheet should contain similar information to that outlined in the answer to
question 6. 
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Chapter 6 
It’s stem cells – the issues

Stem cell research has many issues. Below are some activities that can be used to demonstrate and discuss
these issues. 

Activity 6.1

It’s stem cells – the issues:

n Group work – graffiti, tuning in brainstorm, four corners.

n Links to videos and resources for this chapter.

Tuning in, establishing the most topical issue for a cohort. Setting the scene.

Activity 6.2

It’s topical – research stem cells and present an essay that discusses and evaluates the issues associated with
stem cell research and stem cell use.

Assessment task for senior students, e.g. Philosophy SAC. Unit 2 ethics and morality, WA stage 2 bio human
awareness essay, QLD Biology essay.

Activity 6.3

It’s printable – produce a media article:

n Write a news article about stem cell research/use

n Write an editorial or a letter to the editor about stem cell research/use

n Opinion piece

n Political cartoon

Assessment task for senior students.

Activity 6.4

It’s ethical – ethics committee activities:

n Role play ethics committee

n Write a submission to apply for funding and/or ethics approval for research/ stem cell use

Assessment task for senior students.

Activity 6.5

It’s presentable – presentations on stem cells:

n Debate

n Multimedia presentation

n Poster

n Webpage

n Script

n Video

Assessment task for senior students. E.g. VCE Biology SAC 4, English oral presentation.

Activity 6.6

It’s personal – blogs, chats, letters and discussion activities.

Reflective or assessment pieces for senior students.
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Background teacher information

Stem cell research has a very public profile compared to other types of biomedical research. Due to the promise
that this field of medical research holds for treating many currently incurable conditions, but also due to
concerns about the use of human embryos in stem cell research. In Australia, and indeed around the world,
there is a range of opinions about the use of human embryos in research. Some sectors of society strongly
oppose the use of embryos to create human embryonic stem cells because this inevitably leads to the
destruction of human embryos. For those members of the community that view a fertilised egg as a human life,
this may be distressing. Others within the community consider a human embryo to be a mass of cells with the
potential to become a human life, but in itself not yet a life. The two polar views within the community can be
summed up by the following statements:

n It is unethical to use human embryos created by any means, and at any age, in medical research as human
life begins when a human egg is fertilised. 

n Embryonic stem cells hold the promise of sufficient benefit to human health to justify the use of human
embryos for research purposes especially given that the donated human embryos are no longer required to
treat infertility and would otherwise be destroyed. 

Laws and Guidelines

In Australia, all research involving animals, patients or human cells and tissues, including stem cells, is governed
by laws and guidelines that ensures that research is conducted in a safe and ethically responsible manner.
These responsibilities are outlined in the National Statement on Ethical Conduct in Human Research and Use of
Animals for Scientific Purposes, which can be found on the National Health and Medical Research Council’s
(NHMRC) website (http://www.nhmrc.gov.au). Scientists must follow these rules when conducting their research. If
they don’t follow these rules, there are severe penalties. 

Since 2002 it has been legal to create human embryonic stem cells in Australia from donated excess IVF
embryos under specific legislation – Prohibition of Human Cloning Act 2002 and the Research Involving Human
Embryos Act 2002. In 2006 this legislation was amended following review with the Prohibition of Human Cloning
for Reproduction and the Regulation of Human Embryo Research Amendment Act 2006. This change allowed for
the new technology of somatic cell nuclear transfer (SCNT – also known as therapeutic cloning for the purpose
of extracting stem cells) and increased the penalties for human reproductive cloning (cloning to achieve a
pregnancy). Under Australian legislation, it is compulsory for scientists to be granted a licence prior to using any
human embryo in research including for stem cell research. To get a licence a scientist has to justify why they
need to use the human embryos for their research and demonstrate that the IVF couple no longer require their
embryo for infertility treatment. It is illegal in Australia to create human embryos just for research and to conduct
any type of research on embryos that are conceived naturally.

If a scientist wants to use other types of stem cells from animal or human tissue in their research, they also have
to have appropriate approval for their proposed experiments. Each experiment is usually assessed by a special
ethics committee at the university or hospital where the research will be conducted. It is important that when
research involves human cells and tissues that the rights of the participants are protected. This means that they
understand what their cells or tissue will be used for and have signed a consent to their use.

If researchers or doctors treat patients with any type of stem cells, they have to follow rules set out by the
Therapeutic Goods Administration (TGA). The TGA safeguard public health and safety in Australia by regulating
medicines, medical devices, blood and tissues.

Stem cell issue

Below is a list of some of the issues surrounding stem cells. Many of these are very extreme positions.
Commentary has been added to place each point in context with the Australian legislation.

Use some of these issues as a stimulus topic for any of the activities included in this chapter. Suggested essay
topics have also been included.

For more advanced students, a comparison of the Australian legislation and research environment with that 
in other jurisdictions may be of value. For example, in the United Sates of America President George Bush 
held a very different position with respect to the use of human embryos in research compared to President
Barrack Obama.
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Human embryonic stem cells

The use of human embryos in research remains one of the most contentious issues in the stem cell field. 

n Creating human embryonic stem cells destroys a life.

Comment: Members of the community who hold this position do not support the use of human embryos for
research in any way. However, it has been legal to use human embryos in Australia since 2002. Importantly,
under Australian legislation a scientist can only use human embryos that have been expressly donated for a
specific research project and that the IVF couple donating their embryos fully understand how and why the
embryo will be used. There is no requirement for a couple to donate their embryo to research and they can
elect not to participate.

n IVF couples are forced to participate in stem cell research.

Comment: Stringent processes are in place to make sure that couples undergoing IVF are not forced to
donate their embryos to research. Specifically, IVF couples must donate their embryos to a specific research
project and also be at the end of their treatment. That is they no longer want to achieve a pregnancy. It is illegal
to sell human embryos in Australia or to link access to IVF treatment with donating embryos for research. There
is no requirement for a couple to donate their embryo to research and they can elect not to participate.

n IVF clinics make more embryos than required for infertility treatment so that they can sell the extra embryos or
any stem cells made from them.

Comment: It is illegal to sell human embryos in Australia. IVF clinics help couples have babies not look to
exploit infertility.

n Stem cell research allows the farming of babies for spare parts.

Comment: This extreme position is influenced greatly from science fiction and is divorced from fact! The
embryos that stem cells are made from are a cluster of cells from early embryos. They did not have fully
functional body parts. What they do have is the capacity to grow into many of the different cells of the body.
The use of all human embryos for research is highly regulated in Australia to specifically prevent
inappropriate use. 

Reprogramming technology issues

The last ten years has seen enormous technological advances in stem cell research. Scientists can now make
stem cells from a body cell like a skin cell. This technology, is often referred to as ‘reprogramming’, has additional
issues around the use and potential exploitation of this technology. Two techniques are used to make
‘reprogrammed’ stem cells – Somatic Cell Nuclear Transfer (SCNT) and induced pluripotent stem cell (iPS) cell
technology. It should be noted that while SCNT technology has been used to create stem cells in animal studies,
scientists are yet to be able to make stem cells from human cells using SCNT. iPS cells have been created from
both animal and human body cells.

n SCNT is cloning humans.

Comment: Somatic Cell Nuclear Transfer (SCNT) allows scientists to be able to create stem cells from a body
cell. This technology relies on factors in the cytoplasm of an egg to turn or ‘reprogram’ a mature cell (like a
skin cell) back into a primitive stem cell. Although an embryo is created in the process, the embryo is not the
same as one created by normal fertilisation by a sperm. The stem cells are created in the laboratory.
However, for some members of the community this technology is concerning as it could be exploited to clone
humans. Theoretically this is possible, but in Australia and many countries around the world scientists are not
allowed to use embryos made by SCNT to achieve a pregnancy. In Australia, scientists would be sent to jail if
they tried to use SCNT to make a baby. 

n SCNT creates a life to destroy a life.

Comment: SCNT allows scientists to be able to create stem cells from a body cell. This technology uses
eggs from animals or donated from women. It is the factors in the cytoplasm of the egg that reprograms a
mature cell (like a skin cell) back into a primitive stem cell. Although an embryo is created in the process, the
embryo is not the same as one created by normal fertilisation by a sperm. However, for some member of the
community this technology is concerning on two levels. The SCNT embryo is a life and generating stem cells
from a SCNT embryo also destroys that life. In Australia legislation was changed in 2006 to allow SCNT.
However, there are very strict rules around what scientist can do with this technology. 
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n SCNT exploits women.

Comment: Because SCNT involves the use of eggs, concern has been raised that women will be exploited for
this new technology. To address this concern, Australian legislation has strict rules to prevent this occurring. It
is illegal to buy and sell eggs for example. Also if eggs are to be used for SCNT research the woman
donating MUST give specific permission and the research MUST be approved by an ethics committee. 

n SCNT mixes human and animal cells and will create monsters.

Comment: Some researchers overseas have used animal eggs for SCNT. This has raised concerns about
scientists creating monsters that are half human and half animal. However, because SCNT involves the
removal of the nuclear material (maternal chromosomes) from the egg and the transfer of the nucleus of the
cell, what is created has the nuclear material (nuclear DNA) from the human cell and the cytoplasm from the
animal cell. There is no mixing of human and animal nuclear material. Of course scientists are also using this
technique to make stem cells. The SCNT embryos are kept in the laboratory not put into an animal to achieve
a pregnancy. Although scientists can use animal egg-SCNT to make stem cells in the United Kingdom
(provided they get a licence), in Australia it is specifically prohibited by our laws.

n iPS cells are the way of the future for stem cell research and we no longer need to use embryos.

Comment: While iPS cell technology avoids the need to use embryos or eggs in research, the technology is
very new and not yet fully understood. In fact scientists are concerned that iPS cells are not exactly the same
as embryonic stem cells as there are slight differences in the active genes and proteins in iPS cells versus
other types of pluripotent stem cells. All types of stem cells are important and valuable for research. Scientists
like to compare different types of stem cells and use the best ones for their experiments.

n iPS cells are ethical but embryonic stem cells are not.

Comment: Because the creation of iPS cells does not involve the use of eggs or embryos for those members
of the community who object to human embryonic stem cells or SCNT, iPS cell technology is free of ethical
and moral issues. Of course in Australia, both types of stem cells are legal provided the appropriate laws are
followed and ethics approval is granted. It is important to remember that there are always ethical issues
associated with research involving animals and human cells and tissues!

n iPS could be used for cloning.

Comment: Researchers in China have recently shown that you could create a mouse from iPS cells. Although
they had to use ‘support’ cells to make the placenta and the technique was very inefficient with few live mice
born, the mice that were made were ‘clones’ of the mouse that was used to create the iPS cells. So this is
really cloning by another name. In Australia we have specific legislation that makes it is illegal to try to clone a
human. Anyone attempting to do so would be sent to jail.

Stem Cell Treatments

n Australia is behind the times and is not allowing new stem cell treatments quickly enough

Comment: Although stem cells are already being used in Australia, it is only stem cells from bone marrow
and cord blood that are being used to treat conditions such as anaemia and leukaemia. Treatments for a
wider range of diseases and conditions using stem cells are yet to be approved. It is illegal in Australia to use
unproven treatments. What is concerning many Australian, international scientists and doctors is that many
clinics and companies are offering stem cell treatments without demonstrating that the treatment is safe or
even works. Patients who feel as though they have no other hope are going overseas to seek these
experimental treatments, usually costing lots and lots of money. There are many researchers in Australia and
around the world trying to develop new treatments. We need to collect as much information as possible to
make sure that any new stem cell treatment is safe and works before we start using it on humans!
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Suggested essay/discussion topics

n Research the current commonly applied stem cell uses and present an essay that discusses and evaluates
the issues associated with these stem cell uses.

n Should scientists be legally allowed to create embryos just to make stem cells?

n Should surplus embryos be used for stem cell research?

n To obtain embryonic stem cells, an embryo must be destroyed.

n When does life begin? Is destroying a seven day old embryo destroying life?

n Research involving embryonic stem cells should be banned.

n Research involving tissue stem cells (adult stem cells, cord blood, bone marrow) should be lawful and
embryonic stem cell research should not.

n Embryonic stem cell research should be banned in preference to cell reprogramming techniques.

n Stem cell research is ok, as long as the government does not use tax payer’s money to fund it .

n IVF clinics should not make excess IVF embryos.

References:

http://www.nhmrc.gov.au/research/embryos/stemcells/index.htm

http://bioethics.od.nih.gov

http://www.stemcellcentre.edu.au/For_the_Public/Patient/Handbook.aspx

http://www.nhmrc.gov.au/publications/synopses/ea16syn.htm

http://www.tga.gov.au/bt/index.htm



Activity 6.1 
It’s stem cells – the issues

Below are a number of suggested activities and links to resources to help students start thinking about the
issues associated with stem cell research and use. Some of the issues that can be used in conjunction with the
activities are outlined at the start of chapter 6. Extensive background information on the regulation of stem cell
research and clinical use in Australia is also included at the start of this chapter. Provocative topics that can be
used to get students thinking about the issues are outlined at the end of this activity.

1 2 1

Activity Description Time frame and materials

Brainstorm, graffiti,
KWL, think pair share

See Activity 1.1 for description. Approx 10–15 minutes

Four corners Clear a space in the room so that students can 
walk to the four corners of the room. Make four
‘opinion signs’ (See description to the right) and 
place them in each corner of the room. Read out 
one of the ‘Stem cells – the issues. Provocative
statements’ listed below. Ask students to listen to 
the statement and then move to the corner that best 
suits their feelings on that provocative statement. 

Ask students to comment on their choice. The
provocative topic/s that has the most discussion
could be turned into a class debate (see Activity 6.5).

10–20 minutes plus discussion.

Four A4 or A3 opinion signs with
the following statements: strongly
agree, agree, disagree, and
strongly disagree.

Headline splash Create a headline splash with made up headlines
that are topical. Use a similar method as outlined 
in Activity 1.1.

Resources – links ASCC fact sheet number 6: http://www.stemcellcentre.edu.au/For_The_Public/factsheets.aspx

Legislation page on ASCC website:
http://www.stemcellcentre.edu.au/for_the_public/legislation.aspx

CAPPE Centre for Applied Philosophy and Public Ethics: http://www.cappe.edu.au/index.html

NAWBR teacher resource: http://www.nwabr.org/education/stemcell.html

Bioethics page. Lots of links. http://bioethics.od.nih.gov/stemcell.html

Stem cell information: http://dels-old.nas.edu/bls/stemcells/ and Understanding stem
cells booklet: http://dels.nas.edu/Materials/Booklets/Understanding-Stem-Cells2

Bioethical decision making matrix
http://www.pbs.org/newshour/extra/teachers/lessonplans/science/chimera_decision.pdf

Resources – videos Stem Cell Channel: http://www.stemcellchannel.com.au

n Ethics section: Five short videos on the ethics surrounding different aspects of 
stem cell use and research.

n Video on ethics by Rev Dr Norman Ford.

n Video on ethics featuring Professor Silviu Itescu, CEO of Mesoblast (adult stem 
cell discussion).

n Legislation issues and stem cells. Former senator, Dr Kay Patterson.

n Legislation videos.

Ethics video and journal article: http://www.eurostemcell.org/films#conversations

http://www.cappe.edu.au/
http://www.stemcellcentre.edu.au/for_the_public/legislation.aspx


Stem cells – the issues – provocative statements
1. Stem cells are the way of the future and research into these cells should be given top priority by the

governments of the world.

2. Life begins when the sperm enters the egg (fertilisation), at implantation or at the first heartbeat?

3. Life begins when the baby is born and can breath and feed on its own.

4. An embryo has the potential to be a life but can not have that potential realised until it is allowed to form a
pregnancy (transferred to the uterus).

5. All surplus IVF embryos should be donated to stem cell research to find cures for diseases.

6. All surplus IVF embryos should be donated to stem cell use to be used to actually cure people with life
threatening diseases.

7. All surplus IVF embryos should be donated to infertile couples.

8. There should be strict laws and guidelines from the government with regards to stem cell research and use.

9. Embryonic stem cells, derived from all surplus, unwanted IVF embryos should go towards research and cell
therapies.

10. The government should stop funding to all embryonic stem cells research. Only adult stem cells or iPS cells
should be used.

11. All hospitals should be equipped to receive and store umbilical cord blood. 

12. Cord blood should be used to treat illnesses or donated for someone who could benefit .

13. With all the emerging treatments for previously untreatable diseases, more people are surviving and
potentially passing on unfit genes to their offspring. Stem cell use is adversely affecting our evolution.

14. iPS cells should be used to produce sperm cells in men who are infertile and don’t produce their own
sperm. 

15. iPS cells should be used to make eggs for couples who are infertile and cannot produce their own. This will
give them a chance to have their own baby.

16. iPS gametes (sperm and egg) should be made available to single women who wish to have a baby, but
who have not found a partner.

17. Homosexual couples should be allowed to use iPS technology to make a baby of their own.

18. It’s ok to use surplus IVF eggs to enable somatic cell nuclear transfer to make stem cells for research.

19. Therapeutic cloning (SCNT) is ok, as long as the person uses their own eggs to make the stem cell line. In
the case of a male, it is ok to use his wife’s/sisters/mothers eggs with her consent.

20. Women are being forced to sell eggs and embryos.

21. All stem cell treatments being offered are safe and effective.

22. Australia is behind other countries and should be providing new stem cell treatments quicker.

23. Preventing stem cell research is unethical.
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Activity 6.2 
It’s topical 
– stem cell issues essay

Class time

Approx 90 minutes researching and gathering resources.

45–75 minutes for writing the essay.

Resources required

n Resource critique pro-forma sheets.

n Previous stem cell activity sheets.

Student knowledge outcomes

n To identify the issues associated with stem cell research/use, such as:

– When does life begin?

– Embryonic stem cells require the destruction of a human embryo.

– Potential therapies need to be thoroughly tested for efficacy and safety before use.

– Scientists need ethics approval do conduct research.

– All forms of research have ethical issues.

Student skills outcome

n To list and discuss the issues associated with stem cell research/use in an unbiased fashion.

n Essay writing skills: clear structure, formal use of language, connectedness of arguments, supporting
evidence for main arguments, aimed at the appropriate audience (Johnstone, 2008).

n To critically evaluate resources.

n To reference resources using proper referencing technique.

Prior knowledge

n What stem cells are and how they are derived (i.e. embryonic stem cells are derived from excess IVF embryos).

n Different between embryonic stem cells and adult stem cells.

n Difference in potency of stem cells (pluripotent and multipotent).

Further Resources

n Information on the ethics of stem cell research can be found at: http://www.stemcellchannel.com.au

n Link to a bioethics decision making matrix:
http://www.pbs.org/newshour/extra/teachers/lessonplans/science/chimera_decision.pdf

References

Using Language to persuade: Points of view in the Australian Media (2008). R. Johnstone. Oxford University Press,
South Melbourne.

Extensive background information on the regulation of stem cell research and clinical use in Australia is also
included at the start of this chapter. 
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Stem cell research essay

Select one of the following topics for the student essay (more topics are listed at the start of this chapter):

n Should stem cell research be pursued? 

n Research the current commonly applied stem cell uses and present an essay that discusses and evaluates
the issues associated with these stem cell uses.

n Medical tourism: healthy holiday?

n iPS cells are the way of the future for stem cell research. Discuss.

n Should surplus embryos be used for stem cell research?

n Should scientists be legally allowed to create embryos just to make embryonic stem cells?

Notes

n Specify the word limit and allotted time.

n Resources: Students can use the Resource critique pro-forma to evaluate their resources, print or electronic
articles, editorials etc.

n The following link is to a bioethics decision making matrix which may be useful to students when they start
drafting their issue. http://www.pbs.org/newshour/extra/teachers/lessonplans/science/chimera_decision.pdf.

Resource critique pro-forma

1 2 4

Article title

Author

Source, date and type of
resource

What are the key/main points
of the article/resource?

List any emotive language
being used. 

Does the author have a bias?
Which side/angle are they
taking?

What is the science being
discussed/referred to in the
article/resource? Make links
back to the course.

What are the author’s
credentials?

What is your overall impression
of the article?
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Activity 6.3 
It’s printable 
– writing media articles

Class time

Approx 90 minutes researching and gathering resources.

45–75 minutes for writing the article.

Resources required

n Previous stem cell activity sheets.

Student knowledge outcomes

n To identify the issues associated with stem cell research/use, such as:

– When does life begin?

– Embryonic stem cells require the destruction of a human embryo.

– Potential therapies need to be thoroughly tested for efficacy and safety before use.

– Scientists need ethics approval do conduct research.

– All forms of research have ethical issues.

Student skills outcome

n Understand the audiences newspapers have.

n Writing to a particular audience.

n Construct an argument via a media article.

Prior knowledge

n What stem cells are and how they are derived (i.e. embryonic stem cells are derived from excess IVF embryos).

n Difference between embryonic stem cells and adult stem cells.

n Difference in potency of stem cells (pluripotent and multipotent).

Further Resources

n Information on the ethics of stem cell research can be found at: http://www.stemcellchannel.com.au.

References

Using Language to persuade: Points of view in the Australian Media (2008). R. Johnstone. Oxford University Press,
South Melbourne.

Asking students to present a written piece about stem cells is a great way of deciphering whether they
understand the key scientific ideas as well as the ethical issues associated with stem cell research and use.
Extensive background information on the regulation of stem cell research and clinical use in Australia is also
included at the start of this chapter.

Examples of stem cell media articles can be found in chapter 4, activity 4.2 
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Different media articles 
Ideas for this section are from Johnstone, 2008.

n News report or article

– Factual piece that provides details about stem cells. Such as how they are derived, uses of, research
associated with, potential future uses.

– Are supposed to be objective.

n Editorial

– Reflect a view or line of the newspaper

– Summarise and contribute to a debate using reasoned arguments

– Give different perspectives and acknowledge different groups

– Present key arguments and evidence for both sides

– Makes firm recommendations. Aimed at government, businesses, public figure

n Letters to the editor

– Draw on personal evidence (anecdotes)

– Ask provocative questions

– Can be critical of an individual or group

– Clear line or argument (usually one sided) and has a strong finish

n Opinion piece

– Present informed point of view to widen debate

– Usually written by someone with expertise in the issue 

– Generally authoritative, assertive and confident tone

– Show strong opinions with strong language (can be scathing)

– Present evidence to support argument

n Political cartoon

– Aimed to make a point (similar to an opinion piece or letter to the editor)

– Commonly uses humour, sarcasm or satire

– Often critical and scathing

– Aimed to support a point of view
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Activity 6.4 
It’s ethical – role play 
an ethics committee 

In this activity, students will be asked to participate in a mock meeting of a Human Research Ethics Committee
which must review a series of applications for research involving human stem cells. Students will be assigned
the various roles including the scientists wanting to conduct the research, members of the ethics committee,
experts that the committee may call on to reach their decision, and members of the wider community who may
be interested in the outcome of the ethics committee’s decision. Students are asked to prepare for the mock
meeting by developing the likely position that their assigned committee member or participant may take in the
selected scenario. Several different scenarios are provided.

Class time

Approx 90 minutes researching and gathering resources.

15–20 minutes per ‘ethical discussion’.

Resources required

n Previous stem cell activity sheets.

Student knowledge outcomes

n To identify the issues associated with stem cell research/use, such as:

– When does life begin?

– Embryonic stem cells require the destruction of a human embryo.

– Potential therapies need to be thoroughly tested for efficacy and safety before use.

– Scientists need ethics approval do conduct research.

n All forms of research have ethical issues.

Student skills outcome

n To develop a well rounded argument and debate a topic.

n Understand different views expressed by different members of the community.

n Understand the important of ethics committees in research.

n To critically evaluate ethical issues surrounding stem cell research.

Prior knowledge

n What stem cells are and how they are derived (i.e. embryonic stem cells are derived from excess IVF embryos).

n Difference between embryonic stem cells and adult stem cells.

n Difference in potency of stem cells (pluripotent and multipotent).

Further Resources

n Information on the ethics of stem cell research can be found at: http://www.stemcellchannel.com.au
http://stemcells.nih.gov/info/ethics.asp

n NWABR, Lesson 4: Shades of Gray activity (required to register to use the curriculum documents, which are
free) http://www.nwabr.org

n A UK ethics committee site: http://ethics.grad.ucl.ac.uk
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Background information

All scientific and medical research conducted in Australia must have ethics approval. Obtaining ethics approval
for planned experiments is an important part of how medical research, including stem cell research, is regulated
in Australia. Scientists are required to apply to a special committee, called an ethics committee. The ethics
committee reviews all aspects of the proposed research and will determine whether the proposed research is
ethical. If they do not think it is ethical, they can stop the scientist from performing his or her research. 

An ethics committee generally consists of a number of people from different employment sectors, cultural and
religious backgrounds and different levels of education. This is to ensure that all views of society are represented.
There are specialist ethics committees for research involving animals or humans, including human cells and
tissues. The responsibilities and composition of animal and human ethics committees are stipulated in
Australian guidelines (Use of Animals for Scientific Purposes and National Statement on Ethical Conduct in
Human Research). 

Scientists usually seek approval from the animal or human ethics committee located at the university or hospital
where they plan to conduct their experiments. The application for ethics approval is extensive and involves the
scientist providing a written application outlining of the type of research their lab will undertake, the aim and
hypothesis of the experiments, what type of material and how much will be used, how the findings will be
presented to the public and most importantly the ethical implications of that research. The scientist/s who are
applying for approval may also be asked to attend an ethics committee meeting so that the ethics committee
can ask them more questions about their proposed research. 

Approval is granted by an ethics committee only after due consideration of the ethical issues involved in the
proposed research. Australian scientists can not start their experiments or get funding for their research until they
have ethics approval.

Educational rationale and directions

The following activity is loosely based on the concept of a Human Research Ethics Committee meeting where a
scientist has been asked to present their request for approval to use human material in a specific research
project. Students are to be assigned a specific role and asked to research the likely view of their assigned role.
The students will then be asked to express the position of their allocated participant during a mock committee
meeting. As there might be more students in a class than there are members of the Ethics Committee, more
roles have been created for this purpose. These include the experts that the Committee may call on to assist in
their deliberations and members of the community like patients, politicians and journalists who are interested in
the ethical issues associated with stem cell research. 

All roles require some additional work. Some roles require more research before the mock meeting than others,
while other roles require more work after the mock meeting, such as the secretary and the journalists. This variety
caters for different student abilities. There is also scope for students who have been absent for the preparation
session to join in and be an observer of proceedings presenting the general public (need little or no prior
knowledge on stem cells and add value to any discussion on the findings of the committee). 

When conducting the meeting, the chair person will have to move the discussion along, request
clarification/justification from the researcher when needed, and share the floor to all members of the committee.
This person will also need to ensure a decision is reached – i.e. approve the application or reject the application.
The committee should also provide justification as to why and how they have reached their decision. The
committee may wish to call on experts to assist them in their deliberations.

The roles are listed in the activity are based on the real positions on Human Research Ethics Committees
operating around Australia and some additional fictitious characters who may be interested in the outcomes of
the meeting. The descriptions are not overly detailed, which leaves scope for students to develop their own
assumed role and opinions. If teachers require more detail on the opinions of some roles, the NWABR teacher kit
has a similar activity, which has very detailed role descriptions (http://www.nwabr.org/education/stemcellrequest.html).
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Teacher directions

1. Assign each student a role for the mock Human Research Ethics Committee meeting. 

2. Choose a scenario from the ‘Applications for Ethics Approval’ list. You may wish for the ethics committee to
hear applications from more than one applicant (which is more like what happens in real life). Key issues
associated with each scenario have also been listed to assist in conducting this activity. You can either share
these with the student upfront or after allowing them sometime to research their assigned roles.

3. Give students the description of the role and selected scenario. In some cases the persons view is very clear
(i.e. scientist requesting ethics approval) in other cases the view is not as clear (the politician who is against
stem cell research). Teachers may like to allow students to personalise their character, for example, they may
wish to choose a current politician or a member of a church. If not, there are a number of role descriptions in
a similar activity in the NWABR resource (http://www.nwabr.org/education/stemcellrequest.html Lesson 4 –
Shades of Gray). These characters have very detailed dossiers; however some of the characters are
American politicians which may not be as well understood by the students. 

4. Allow students a lesson to research the opinions of their particular person and to establish their views on the
selected issue.

5. Once all students have researched their roles, conduct the Human Ethics Committee Review Board Meeting.
This may be in a separate lesson. It is suggested that the committee hears applications from more than one
research group. This will also allow for a comparison of different issues.

6. Once the committee has reached their decision, this will need to be communicated. While it is the
responsibility of the secretary to record the outcomes of the meeting, it would be interesting to ask those
students who have been assigned non-committee roles their response to the outcome. For example, if the
committee allows human embryos to be used in research, what is the response from the parent of the child
who may benefit from the proposed research, the conservative politician who is against the use of human
embryos in research and the journalist who is observing proceedings.
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Person Role
Human Research Ethics Committee members

Chair Keeps the discussion moving, overseer of the discussion, allows all
members to contribute to the discussion, draws the meeting to an end
and conducts the voting process to decide the fate of the application
(approve or reject). The Chair is also responsible for arranging expert
advisors if required. For example, the committee may want to understand
more about issues around informed consent for patients wanting to
donate their embryos to research, which would require a bioethics
professor. Or, they may want to know more about a new type of stem cell,
requiring an expert stem cell scientist. The Chair must also assign the role
of secretary who is responsible for recording (writing-down) the minutes of
the meeting. This is usually one of the committee members.

Lay people Someone who does not engage in medical, scientific, legal or academic
work but is keen to provide their opinion. There should be at least two lay
people, one man and one woman.

Counsellor A person who is concerned about the patient’s emotional well being and
has experience in caring for people. For example, a nurse, counsellor or
psychologist. Can be more than one.

Pastoral care Someone who performs a pastoral care role in the community. For
example a minister of religion, priest or an aboriginal elder. Can be more
than one. They may have very strong opinions on certain types of stem
cell research. For example, the catholic church believes all human life is
sacred. Therefore the Church does not condone the use of human
embryos in research or cell based therapies. However, other religious
leaders hold more tolerant positions.

Lawyer Someone who understands laws and regulations related to medical
research. The lawyer cannot be employed by the university or hospital
where the research is planned to be conducted.

http://www.nwabr.org/education/pdfs/STEM_CELL_PDF/LESSON_4.pdf
http://www.nwabr.org/education/pdfs/STEM_CELL_PDF/LESSON_4.pdf


Medical researchers At least two people with experience in medical research. They can be
scientists or doctors. They cannot be directly involved with the proposed
research (i.e. they cannot work in the same laboratory as the scientist
applying for approval).

Applicant

Presenting scientist(s) Person who has submitted the written proposal and will attend the
meeting to answer questions that the committee may have. There may 
be more than one of these. The Chair of the Committee may ask the
scientist(s) to do a short presentation of their planned research.

There may be more than one group of researchers presenting to 
the committee.

Experts that the Committee may call on for further information

Bioethics professor Someone with experience in ethical issues related to biology. This 
person has expertise of the issues surrounding informed consent (i.e. 
that people have to give permission for their biological and genetic
material to be used).

Genetic counsellor Genetic counsellors work with patients who have inheritable diseases,
such as Cystic fibrosis or Huntington’s disease. They will be able to give
some information about genetic diseases.

Medical researcher (stem cell biology) A person who works in the field of stem cell research. This person would
have to have a strong knowledge of all types of stem cells – tissue,
embryonic, iPS etc.

Interested observers – these are people who are interested in the outcome of the committees’ deliberations

Parent of an ill child A person who has a vested interest in finding a cure for a sick child. Stem
cell research could potentially offer stem cell therapy to aid their sick child
or else avoid other parents losing their children to the disease. They will
be very interested in the outcome of the ethics committee especially if the
committee prevents research that they think is valuable.

Politician (liberal minded) A politician who would be pro-stem cell research. This person would
believe that research using all types of stem cells is important and
beneficial to society. Could be in involved in policy and legislation drafting.
For example in 2005 Senator Kay Patterson drafted a Private Members Bill
that led to an amendment to the Australian laws that allowed SCNT under
licence in Australia (more information on this can be found on the
Legislation area on the Stem Cell Channel
(http://www.stemcellchannel.com.au).

Politician (conservative) A politician who is against some stem cell research. Their position is likely
to be supportive for research involving stem cells from adult or cord
tissues but not from embryos. Many prominent federal politicians from
both major parties were opposed to the use of human embryos in
research during the 2005 debate.

Patient Many patients are prepared to talk about their condition and how they
hope stem cell research may benefit them or someone in the future.
Michael J Fox and Christopher Reeves have been prominent supporters
of stem cell research.

Journalist for conservative Journalist that will write an editorial piece or article for a newspaper which
or liberal newspaper is swayed towards a ‘no embryo use in research’ or ‘pro embryo use in

research’ views, respectively.

Journalist for TV or radio Journalist may wish to cover the proceeding in a story to air on the TV 
or radio news.

Other members of the public with Has no well formed opinion before sitting in on the committee meeting 
little or no knowledge on stem cells but will formulate an opinion after witnessing the meeting (there can be 
in general more than one of these).
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List of submissions for the ethics committee

n Application for ethics approval case number 1: Dr Margaret Ingalls and Professor Greg Xu. Application to use
abdominal fat to make iPS cells. 

n Application for ethics approval case number 2: Dr Phil Chang and colleagues. Application to make embryonic
stem cells for an Australian stem cell bank.

n Application for ethics approval case number 3: Dr Robert Collins. Application to perform research on directing
embryonic stem cells to form nerve stem cells which will be used to transplant into a spinal cord injury
patient.

n Application for ethics approval case number 4: Dr Anne Elliot , Dr Sid Jones and Mr Jack Strong. Application
to use human derived embryonic stem cells to treat a patient with Parkinson’s disease.

n Application for ethics approval case number 5: Dr Jane Bingley. Application to develop the use of iPS cells to
make sperm for infertile males.

n Application for ethics approval case number 6: Dr John Knightly, Dr Lindsay Graham, Dr Melissa Frusha 
and Dr Jo Brown. Application to create SCNT stem cells to research the physiology of Cystic Fibrosis in a 
particular patient.

List of submissions for the ethics committee and important issues (teachers copy)

The below notes are points for the Teacher to consider, either to share with the class depending on their level of
ability, or use as a guide when assessing. Each class will bring their own thoughts and discussions to the activity.

n Application for ethics approval case number 1: Dr Margaret Ingalls and Professor Greg Xu. Application to use
abdominal fat to make iPS cells.

From the title of this application it is unclear how the researchers are going to collect the fat for their research.
Although this example is using tissue stem cells, considered by some as more ‘ethical’ than embryonic stem
cells, the purpose of this example is to illustrate that there are ethical issues even when researchers are
using stem cells from tissue.

The Committee need to ask the applicants how they are planning of collecting the fat and exactly what they
plan to use it for. This example is based on a true case of researchers overseas interested in isolating stem
cells from fat collected (and discarded) during liposuction to make induced pluripotent stem (iPS) cells for
research into normal growth and development. It is important for the students to recognise that the donors
are under no risk from donating excess tissue (fat) to research in this case as the fat is a by-product of the
procedure and will be discarded. If the donor were being asked to undergo a surgical procedure just to have
stem cells collected, that would be a different and more involved process requiring greater justification,
evaluation and deliberation. What is important is that the patient is asked to donate their material specifically
for this research project and they understand what the research project is.

n Application for ethics approval case number 2: Dr Phil Chang and colleagues. Application to make embryonic
stem cells for an Australian stem cell bank.

The main issue that should be addressed in the Committees’ meeting is how the embryos will be obtained to
make the embryonic stem cells. Since 2002, it has been legal in Australia to use human embryos in research
provided a licence and ethics approval is obtained. In this scenario, the committee should ask the applicants
if the embryos are from IVF patients that have completed their infertility treatment (this is allowed under
Australian laws) or if they plan to make embryos from donated eggs and sperm specifically for the project
(illegal and considered unethical in Australia). The committee should also make sure that arrangements are
in place to ensure that the IVF couple are donating their embryos in a voluntary manner with no financial or
other coercion. They should not be paid for their embryos. 

The Committee should also find out about the stem cell bank. If the applicants are intending on selling the
stem cells at a high price this may not be considered ethical. It is also important the IVF patients who are
donating their embryos understand that the embryo is destroyed in the process of making the embryonic
stem cells and that the stem cells can be frozen and used by researchers indefinitely.

This example is based on a research project conducted in Melbourne where embryonic stem cells have been
used by many researchers around Australia and overseas to better understand how to grow and develop
embryonic stem cells. There is very little cost to researchers wanting to use these embryonic stem cells,
honouring the altruistic donation from the IVF couple.
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n Application for ethics approval case number 3: Dr Robert Collins. Application to perform research on directing
embryonic stem cells to form nerve stem cells which will be used to transplant into a spinal cord injury patient.

The Committee needs to ask about where Dr Collins plans to obtain his stem cells and more information
about his research plans. Is he going to use existing stem cells or need embryos specifically for his research
project? It may be possible for him to use embryonic stem cells that are already available and therefore
additional embryos do not need to be used. However, he may have a new method of obtaining the embryonic
stem cells that justifies using more embryos. Dr Collins will need to be able to describe how the embryos will
be obtained to make the embryonic stem cells as outline above in Application 2.

The title of this application implies that Dr Collins’s research is only to understand how to grow nerve cells in
the laboratory. However, if he is intending to put the cells back into patients many more issues will need to be
address. These are identified in application 4 below.

n Application for ethics approval case number 4: Dr Anne Elliot , Dr Sid Jones and Mr Jack Strong. Application
to use human derived embryonic stem cells to treat a patient with Parkinson’s disease.

The use of stem cells therapies for conditions other than those of the blood and immune system are
considered extremely experimental. Any applications seeking approval to use cell therapies on patients
demands a comprehensive medical and scientific justification, including demonstrating that the proposed
treatment works in animal studies. The use of stem cells derived from human embryonic stem cells should
be considered even more cautiously as cells made from embryonic stem cells carry the risk of cancer if not
treated properly before they are transferred to the patient. 

In reviewing this application, the Committee should draw on its expert panel (bioethicists, stem cell biology
expert, medical doctors) to make sure that the planned experiment is well designed and justified. There are
no current treatments available or even being tested that use cells made from embryonic stem cells to treat
Parkinson’s disease (or other conditions such as spinal cord injury). This study will therefore be a world first
for patients suffering from Parkinson’s disease.

Other than asking about where the embryos will come from (see issue raised in response to Application 2),
the following are some questions that the Committee may wish to ask:

– How are Dr Elliot and his team going to recruit the patient for the study? What kind of consent process will
be involved? Do they want to test any other patients? Does the proposed patient understand that this form
of treatment is yet to be proven success by anyone around the world?

– How are they going to assess if the treatment works? Do they have the skills to do this?

– Will the team be asking the patient to pay for this treatment? Will they pay the patient to participate?

– How does the team plan to let other know about their study? I.e. do they plan on publishing their results in
scientific papers therefore helping the larger research and medical community?

– Do they have TGA approval? 

Depending on the Committee’s finding, the politicians and patient advocacy groups may be unhappy or
happy with the outcome. The journalists may want to write a feature in their next article or do a TV story.

n Application for ethics approval case number 5: Dr Jane Bingley. Application to develop the use of iPS cells to
make sperm for infertile males.

While certain members of the community see induced pluripotent stem (iPS) cell technology as an ‘ethical’
alternative to the creation and use of embryonic stem cells, this application raises the possibility that stem
cells can be used to make sperm (or in another scenario, eggs). This is something that not everyone in
society will be comfortable with.

Like embryonic stem cells, iPS cells are pluripotent and can theoretically grow into all cells of the body
including eggs and sperm. Being able to make iPS cells from someone with infertility and then make sperm
from the stem cells sounds like an ideal solution to allow the infertile couple to be able to have a family.
However, is the technology safe enough to try in humans or would there be a risk of a baby born with
abnormalities. Also, given that it is relatively easy to make iPS cells from a skin cell or other body cell, what
safeguards are in place to make sure that the technology will not be inappropriately used (i.e. make sperm
from someone without their consent).

The main issue in this application is to explore where the iPS cells that will be used in the research are likely
to come from. Is Dr Bingley going to make the iPS cells from infertile men who fully understand her proposed
research project or is she intending on using iPS cells made by other researchers. If she is going to use
existing iPS cells, is the planned use consistent with what the original donor thought they were consenting to? 
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The Committee might also like to understand more about the endpoint of Dr Bingley’s proposed project. Is Dr
Bingley’s research at an early stage where she is just trying to get some normally developed sperm and
examine the sperm in the laboratory or does she plan to use the sperm to achieve a pregnancy. Given that
no one has been able to make normal sperm from stem cells means that using sperm made from iPS cells
may not be able to form a normal baby and is probably not advisable yet. However, this will be up to the
Committee to decide and they may wish to draw on the opinion of their expert panel. There is also likely to be
intense interest from the media and politicians in the outcome from the committee’s deliberations.

n Application for ethics approval case number 6: Dr John Knightly, Dr Lindsay Graham, Dr Melissa Frusha 
and Dr Jo Brown. Application to create SCNT stem cells to research the physiology of Cystic fibrosis in a
particular patient.

While the application is clearly to make stem cells for researchers to better understand the development of
the disease Cystic fibrosis in the laboratory, the use of SCNT technology raises some challenging issues. 

Although it has been legal to use human eggs in licensed research projects in Australia since 2006, and
several licenses have been granted, the significant issue that will need to be addressed is where the
researchers plan to obtain the human eggs for their experiments. The applicants need to explain whether the
eggs they want to use are planned to be donated from IVF patients (where they are not suitable to be used to
make an embryo and therefore would be discarded) or if they are going to ask women to donate eggs
specifically for their project (maybe the mother or sister of the child with Cystic fibrosis). If the applicants are
planning to ask women to donate, they must make sure that the risks are as low as possible, that the women
are not being paid to donate and that they fully understand the risks and dangers associated with the project. 

The Committee may also ask the researchers if there are any alternatives to using SCNT to make stem cells
with Cystic fibrosis for research. The fact is that alternatives do exist! Stem cells can be isolated from human
embryos that have been identified with the Cystic fibrosis mutation (from pre-implantation genetic diagnosis
where a cell is taken from the early embryo and analyses for a specific mutation). These ‘Cystic fibrosis’
embryos are discarded as the IVF couple are trying to have a baby that doesn’t have the disease. The recent
iPS cell technology means that disease-specific stem cells can also be made using this method (usually
from a skin biopsy). It will be up to the applicants to convince the Committee that their experiment is justified. 

It is also likely that some members of the community (as represented on the Committee or in those
observing proceedings) will object to SCNT because of the ‘slippery slope’ argument. That is, the SCNT
technology used to make stem cells could also be used to clone a human. However, it must be remembered
that anyone found to be trying to use SCNT to clone a new person will face a long jail sentence in Australia.

It would be likely that this application would attract enormous interest from the media, politicians and the
wider public and should make for some very interesting discussion!
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Activity 6.5 
It’s presentable 
– presentations on stem cells

Below is a list of suggested activities for student to present an issue based piece of work on stem cells. Use the
resources outline in activity 6.1 It’s stem cells – the issues. Teachers can also use the list of suggested issues
which can be found at the start of chapter 6. Extensive background information on the regulation of stem cell
research and clinical use in Australia is also included at the start of this chapter. These tasks could be used as
assessment pieces as well.

Stem cell debate: Use the topic below or some of the issues outlined at the start of chapter 6 to engage
students in a debate. One of the provocative topics listed in activity 6.1 might also serve as the basis for a
debate. Present your debate to a young year level as a means of communicating the issues of stem cells with
other students or prepare a debate with another class and have students adjudicate the debate. Teachers can
also use the debate as an assessment task.

n Embryonic stem cell research should be banned in Australia. 

n All SCNT research should be banned.

n iPS cells should be used to make gametes.

n More stem cell treatments should be available in Australia – we don’t need so much testing we just want
treatments now!

Stem cell oral presentation: Ask students to present an oral presentation (with/without a PowerPoint or
multimedia presentation) on the issues surrounding stem cell research and use. The following activity can be
adapted and used as a major assessment task for senior year 11 or 12 students. E.g. SAC 4, VCE Unit 4 Biology.

n Present an issue related to the application of stem cells. 

n Discuss how stem cell use and research could impact on our evolution.

Students could complete a peer review of the other students’ presentations. Students could be marked on their
own presentation as well as their peer assessment.

Poster presentation: Ask student to construct a poster on stem cell research and/or uses. Use class or home
time to research and/or allocate a lesson to the construction of the poster, so work is completed in class (to
minimise plagiarism). Teachers could run a mock conference display of the posters and invite other
students/year levels to view and possibly critique the posters.

Webpage: Students can construct a webpage (using Word, Publisher or other web authoring software) which
outlines all/or some aspects of stem cell research and use. Ask student to provide hyperlinks to other pages
(consolidation of ICT skills) and also to links outside their own page. Teachers can assess student based on their
ICT skills, dissemination of information, quality of resources and references. Again, invite other students to view or
critique the webpage. Alternatively, the webpage task could be set as an assessment task to teach a younger
year level about stem cells. 

Script: Students can write a script based on an issue related to stem cell research and/or use. Topics might
include IVF issues, infertility, use of donor gametes, use of surplus embryos, impact of new reprogramming
techniques, access to new stem treatments in Australia. In the script students might consider including
characters such as politicians, people needing stem cells to cure a disease, family members of sick people,
researchers, medical practitioners, embryologists etc.

Video: Ask student to write, act out and submit a video based on an issue surrounding stem cell research
and/or use. Students could write and present a segment for the program ‘60 Minutes’ or an informative piece for
the ABC show ‘Catalyst’. Alternatively, students could present their piece to a younger year level or to their peer
group as an informative piece on different topics surrounding stem cell uses. 
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Engage students in a discussion on the issues surrounding stem cells. Most of the suggested activities below
will require students to reflect on what they have learned about stem cells and see how this information is being
presented in social media. Teachers can assess the degree of student understanding by reading student comments
and checking for common misconceptions. Some of these tasks could also be used as assessment tasks.

Suggested activities for student/class discussion and reflection on the issues surrounding stem cells:

n Blogs

– Students can make comments on the Australian Stem Cell Centre blog (comments are approved by a
moderator): http://www.stemcellcentre.edu.au/NewsEvents/Blogs.aspx

– The Canadian Stem Cell Network also has a blog: http://scnblog.typepad.com

n Review Facebook pages set up by stem cell research organisations to see how they represent stem cells to
the public:

– Australian Stem Cell Centre: http://www.facebook.com/home.php#!/pages/Australian-Stem-Cell-
Centre/200253796493?ref=ts 

– California Institute for Regenerative Medicine:
http://www.facebook.com/home.php#!/CaliforniaInstituteForRegenerativeMedicine?ref=ts 

– Stem Cell Charter: http://www.facebook.com/home.php#!/TheStemCellCharter?ref=ts 

n Letters

– Fictional scenarios: as a patient to a friend, from a doctor to a patient, to a scientist asking for research to
be done in a certain area etc.

– Non-fiction scenarios: to a politician or a friend: 

n Narrative about a hypothetical experience

n Diary entry

n Poem

n Survey

n Revisit the KWL activities from the earlier chapters for student to reflect on what they have learned about 
stem cells

References and resources:

Blood, Rebecca. ‘Weblogs: A History and Perspective’, Rebecca’s Pocket. 07 September 2000. 25 October 2006.
http://www.rebeccablood.net/essays/weblog_history.html

http://www.elearnspace.org/blog/tag/blogging

Activity 6.6 
It’s personal – blogs, chats
and discussion activities
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Common acronyms 
and glossary

Adult stem cell (also known as tissue cell) means undifferentiated cells found in the tissues and organs of the
body. They are capable of self-renewal. Their differentiation is mainly restricted to forming the cell types of that
tissue or organ. The chief role of adult stem cells is to maintain and repair the tissue in which they are found.

Allogeneic transplantation is a cell, tissue or organ transplant from one individual to a genetically different person.

Autologous transplantation is a cell, tissue or organ transplant from one individual back into the same
individual. Such transplants are often performed with blood products or bone marrow and do not induce an
immune response and are not rejected.

Blastocyst is an early stage embryo about 5–7 days post fertilisation containing about 150 cells and is the size
of a pinhead. A blastocyst consists of two types of cells: the inner cell mass cells, from which embryonic stem
cells are derived, gives rise to all the organs and tissues of a future embryo and foetus; and the trophoblast
which forms a portion of the placenta.

Cell based therapy is a treatment that involves stem cells being induced to differentiate, or develop, into specific
cell types required to repair or rebuild depleted cell populations or tissues.

Cellular differentiation is when an unspecialised cell becomes specialised into a specific cell type.

Cell division is the process by which one cell divides into two cells, thereby increasing the cell population.

Differentiation is the process whereby an unspecialised (undifferentiated) cell develops into specialised cells
such as those in the liver, brain or heart.

Efficacy is the capacity to produce an effect.

Embryo is the conceptus developed from the fertilized egg (zygote) until it becomes a foetus, which in the
human, is approximately eight weeks later.

Embryonic stem cells come from a 5–7 day old blastocyst (early embryo). They have the ability to form virtually
any type of cell found in the human body, but are not capable of developing into a whole new organism.

Ethics Committees review all aspects of a proposed research project and determine whether the proposed
research is ethical. Research involving animals, humans or human tissue require ethics approval. If the
Committee do not think it is ethical, they can stop the scientist from performing his or her research.

Foetus is the conceptus that follows the embryo stage and develops till birth and displays the characteristics of
the adult species.

Graft vs host disease (GvHD) is a complication that can occur after a bone marrow transplant in which the
newly transplanted material attacks the transplant recipient’s body.

ART Assisted reproductive technology

ASCC Australian Stem Cell Centre

ASC Adult stem cell

CIRM California Institute for Regenerative 
Medicine

ESC Embryonic stem cell

GvHD Graft vs host disease

HLA Human leukocyte antigen

ICM Inner cell mass

IVF In vitro fertilisation

FDA Food & Drug Administration

hESC Human embryonic stem cell

iPS Induced pluripotent stem 

MHC Major histocompatibility complex

MSC Mesenchymal stem cells

NIH National Institutes of Health

NHMRC National Health and Medical Research Council

NWABR Northwest Association for Biomedical
Research

TGA Therapeutic Goods Administration
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HTLV-1 – Human T-Lymphotropic Virus Type I (HTLV-1) is a human RNA retrovirus that causes T-cell leukaemia
and T-cell lymphoma in adults and may also be involved in certain demyelinating diseases, including tropical
spastic paraparesis.

Haematopoietic cell is a type of cell that make blood cells.

Haematopoietic stem cell (HSC) is the parent cell or ‘precursor’ of mature blood cells and are found in adult
bone marrow, umbilical cord blood, peripheral blood and foetal liver.

Induced pluripotent stem cells (iPS cells) are derived from mature/differentiated cells of the body by
reprogramming through genetic manipulation, which resemble the pluripotent embryonic stem cells. The
reprogramming technology is changing rapidly.

In vitro fertilisation (IVF), achieved outside the body, is an assisted reproduction technique where the egg cell and
the sperm cells are brought together in a dish (i.e. in vitro), so that the sperm can fertilise the egg. The fertilised
egg, a zygote, will form the embryo which can then be implanted into the womb for establishing pregnancy.

Mesenchymal stem cell is a type of adult stem cell found in several tissues of the body including bone marrow
and the placenta which can give rise to a number of tissue types such as bone, cartilage, fat tissue, and
connective tissue. Mesenchymal stem cells have shown promise for treatment for a number of diseases.

Multipotent is the potential of an individual stem cell to develop into a restricted number of (but not all) types of
cells. Adult stem cells are examples of multipotent stem cells.

Peer review is the process of subjecting an author’s scholarly work, research, or ideas to the scrutiny of others
who are experts in the same field.

Pluripotent is the ability of the stem cell to develop into many types of cells in the body. ES and iPS cells are
examples of pluripotent stem cells.

Precursor cell is a cell that gives rise to other cells. A precursor cell is less specialised than other stem cells. If a
painting was a specialised cell, the precursor cell would be the canvas.

Progenitor cell is a transitional form of stem cell that can differentiate, but can no longer renew itself. Progenitor
cells are restricted to the generation of a few types of specialised cells.

Somatic Cell Nuclear Transfer (SCNT) refers to the removal of a nucleus, which contains the genetic material or
DNA, from virtually any cell of the body and its transfer by injection into an unfertilised egg (oocyte) from which
the nucleus has also been removed. The newly reconstituted egg is then stimulated to start dividing. After 5–7
days in culture, embryonic stem cells can then be removed. These embryonic stem cell lines are genetically
identical to the cell from which the DNA was originally removed. To date, SCNT has not been achieved
successfully in humans to create a human embryonic stem cell line.

Stem cell is an unspecialised/undifferentiated cell with the ability to renew indefinitely and to produce
specialised cell types in the body.

Stem cell line refers to stem cells that have been established and propagated in culture and maintained
consistent characteristics and potential.

Stem cell tourism/medical tourism is when a patient chooses to seek treatment in another country, either for
cost or availability reasons. Virtually every type of health care, including plastic surgery, orthopaedic surgery,
reproductive treatments, psychiatry, alternative treatments, convalescent care and dentistry are available. Some
medical travel is simply a means of getting access to a widely accepted treatment at a cheaper price, or for
unproven treatments generally not offered in a patient’s home country. Many patients opting for these treatments
do so because they feel they have no other alternative treatments available.

Tissue stem cell (also known as adult stem cell) means undifferentiated cells found in the tissues and organs
of the body. They are capable of self-renewal. Their differentiation is mainly restricted to forming the cell types of
that tissue or organ. The chief role of adult stem cells is to maintain and repair the tissue in which they are found.

Totipotent refers to the cells within a 1–4 day embryo. Each cell of an embryo at this stage can theoretically
make a whole new individual.
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Appendix 1 Handouts

Handout 1.2 Tuning in – stem cell word splash  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18

Handout 1.3 What are stem cells?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20

Handout 1.3 What are stem cells – Teacher copy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22

Handout 2.1.1 Types of stem cells – research task (basic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28

Handout 2.1.1 Types of stem cells – research task (basic) – Teacher copy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30

Handout 2.1.2 Types of stem cells – jumbled task (basic)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32

Handout 2.1.3 Types of stem cells – research task (complex) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34

Handout 2.1.4 Types of stem cells – jumbled task (complex)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35

Handout 2.1.3 and 2.1.4 Types of stem cells – research task and jumbled table (complex) –  Teacher copy . . . . . . . . . .38

Handout 2.2.1 Mind map of stem cell types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43

Handout 2.4 Potent lingo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

Handout 2.4 Potent lingo – Teacher copy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50

Handout 2.5 So what’s so special about stem cells?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53

Handout 2.5 So what’s so special about stem cells? – Teacher copy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .55

Handout 3.1 Forming an embryo – from egg to blastocyst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60

Handout 3.1 Forming an embryo – from egg to blastocyst – Teacher copy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .61

Handout 3.2 How IVF works  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65

Handout 3.2 How IVF works – Teacher copy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66

Handout 3.3 Reprogramming cells – plants can do it naturally, why can’t we?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .68

Handout 3.3 Reprogramming cells – plants can do it naturally, why can’t we? – Teacher copy  . . . . . . . . . . . . . . . . . . . .69

Handout 3.4 Reprogramming cells mind map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .72

Handout 3.4 Reprogramming cells mind map – Teacher copy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .73

Handout 3.5 How are stem cells specialised into different cell types? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .76

Handout 3.5 How are stem cells specialised into different cell types? – Teacher copy  . . . . . . . . . . . . . . . . . . . . . . . . . . . .80

Optional Handout 4.1.1 Stem cell discovery timeline  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .84

Handout 4.1.1 When did stem cells start being used? A timeline activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .85

Handout 4.1.1 When did stem cells start being used? A timeline activity – Teacher copy . . . . . . . . . . . . . . . . . . . . . . . . . . . .86

Handout 4.1.2 Demystifying stem cell use. What are stem cells really being used for?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .88

Handout 4.1.2 Demystifying stem cell use. What are stem cells really being used? – Teacher copy . . . . . . . . . . . . . . . . . .91

Handout 4.2 Uses of stem cells – media review  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .94

Handout 5.2 Fact or fiction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .104

Handout 5.2 Fact or fiction – Teacher copy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .105

Handout 5.4 Headline Splash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .109
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Appendix 2 
Stem Cell Teachers’ Kit Curriculum Guide
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National Curriculum 

Reference: Shape of the National Curriculum: Science 2009. Accessed from http://www.acara.edu.au/default.asp on 11/5/2010.

Cells and living things                

The human body                      

Be aware of contemporary issues such as stem 
cell research, gene technology                           

Apply scientific understandings to make responsible, 
ethical and informed decisions about issues                          

Be aware of the nature of science and research of 
Australian scientists               

Science understanding

Science as a human endeavour
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Skills

Knowledge

Assessment

Example 1: VCE Religion and society, Unit 2 – ethics and morality

Unit 2, AOS 3

Select an appropriate ethical issue for study and 
identify the contending individuals and groups. 
Explain and evaluate the ethical decision making 
process at work in the debate                   

To evaluate a contemporary ethical debate                        

Debate  

Oral presentation  

Essay 

Written exercise  

Skills

Knowledge

Assessment

Example 2: VCE Philosophy

Unit 2, AOS 1.3

Explain and discuss the relationship between an 
ethical position and a relevant contemporary debate                         

Applied ethics: Should IVF, human cloning, stem cell 
research and other bio-technologies be pursued?                    

Viewpoints and arguments central to the 
ethical problems      

Debates and questions that arise from exploration 
of the ethical problems       

Definitions of key terms and concepts associated 
with the ethical problems             

The contentious nature of ethical debates      

Essay 

Presentation/dialogue   

Below are examples of where activities from this Teachers’ Kit can be used in subjects other than Science and biology. 
The VCE Religious education and VCE Philosophy courses have been used as an example.
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Australian 
Capital 
Territory

Skills

Content

Assessment

Senior years

ACT year 11 and 12

Introductory biology 
– A and T

Biochemistry and Cellular
Processes: A and T

Co-ordination, Reproduction,
and Disease; Co-ordination
and Reproduction; and
Pathogens and Disease

Applied genetics and
Genes in Action

Cycles of life

Year 11 and 12

Analysing and synthesising, drawing conclusions,
critical thinking                          

Communicating findings, work practices                          

Knowledge and understanding                           

Cell Processes: Cell differentiation � � � � � � � � � � � � � � �

Cell Processes: Cell differentiation               

Reproduction: Mammalian reproduction  

Infection and disease – The immune systems of 
mammals, Human disorders and diseases, 
Treatments and prevention of disease      

Genetic engineering procedures; Advantages and 
disadvantages of Genetic Engineering; Ethical 
considerations of genetic manipulation                          

Conception – Infertility: causes, diagnosis, treatment  
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New South Wales 

Skills

Year 11

Preliminary course

8.3.3 Patterns in nature

Communicating information and understanding                     

Developing scientific thinking and 
problem-solving techniques                          

Working individually and in teams                       

Identify some examples that demonstrate the 
structural and functional relationships between 
cells, tissues, organs and organ systems in 
multicellular organisms            

Skills

Content and assessment

Year 12

Prelim and Year 12

9.3.5 Blueprint for life

9.4.5 The search for 
better health

9.4.6 The search for
better health

9.6.5 option 
– Biotechnology

9.6.6 option 
– Biotechnology

9.6.7 option 
– Biotechnology

9.8.6 option 
– The human story

Communicating information and understanding � � � � � � � � � � � � � � � � � � � � � � � � � �

Developing scientific thinking and problem-
solving techniques � � � � � � � � � � � � � � � � � �

Working individually and in teams � � � � � � � � � � � � � � � � � �

Current reproductive technologies and genetic 
engineering have the potential to alter the path of 
evolution: process information from secondary 
sources to describe a methodology used in cloning � � � � � �

Describe and explain the immune response in 
the human body    

Identify data sources, gather information from 
secondary sources to analyse and present 
information about the occurrence, symptoms, 
cause, treatment/management of a named 
non-infectious disease           

Describe the following recombinant DNA techniques 
used in biotechnology, including: use of DNA vectors    

Identify data sources, gather, analyse and process 
information to present one case study on the 
application of biotechnology in – medicine    

Use available evidence to identify and discuss 
ethical and social issues associated with the use 
of biotechnology                  

Analyse the possible effects on human evolution 
of the following factors: modern medicine; 
genetic engineering                
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Skills

Content and skills

Assessment

Senior Biology
Key concepts

Key concept 1: Cells are 
the functioning units of all
living things

Key concept 2: Multicellular
organisms are functioning
sets of interrelated systems

Key concept 6: There are
mechanisms by which
characteristics of individuals
in one generation are passed
on to the next generation

Key ideas 

Understanding biology                          

Evaluating biological issues                          

Attitudes and values.                 

3. There are different types of cells and the ways 
they are organised influences their functioning 
(UB and EBI)                

5. Cell division is an integral part of growth and 
reproduction (UB, EBI)     

6. The set of systems comprising an organism 
enables it to function in its environment (UB, EBI, AV)      

17. Living things employ a variety of reproductive 
strategies (UB, EBI, AV)  

10. Malfunctioning in one system or part of a 
system may affect the whole organism (UB)    

18. Human understanding of the mechanisms of 
reproduction and DNA structure and function 
have led to intervention in natural processes 
(UB, EBI, AV)

                

Research articles for and against genetic 
engineering to develop an understanding of 
controversial issues involved (UB 1–3, EBI 1,3,4, AV)                         

Prepare for a class debate on selected issues 
(IB 1,3,4 AV)                        

Queensland 
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Skills

Knowledge/content

Assessment

SA – Stage 1 (from 2010)
Select and critically evaluate biological evidence from different sources and 
present informed conclusions and personal views on social, ethical, and
environmental issues                          

Communicate their knowledge and understanding of biological concepts using 
appropriate biological terms and conventions                          

Demonstrate and apply biological knowledge and understanding                          

Study of cellular biology                         

Ethical issues related to cellular biology (stem cell research, IVF, cloning)               

Physiology – disease and the immune response     

Issues investigations                    

Skills and applications tasks                

Skills

Content/knowledge

Assessment

SA – Stage 2 (from 2011)
Select and critically evaluate biological evidence from different sources and 
present informed conclusions and personal views on social, ethical, and 
environmental issues                          

Communicate their knowledge and understanding of biological concepts 
using appropriate biological terms and conventions                          

Demonstrate and apply biological knowledge and understanding � � � � � � � � � � � � � � � � � � � � � � � � � �

C4. The intracellular environment of cells differs in composition from the 
extracellular environment of cells 

C8. Cells arise from pre-existing cells, and cell division leads to an 
increase in cell number � � � � � � �

C9. Division may be regulated by internal and external factors � � � � � � � � �

C11. Human beings culture cells for a variety of purposes � � � � � � � � � � � � � � � �

C12. Chemicals can interfere with cell metabolism        

O1. There is a hierarchical structure within multicellular organisms                    

O10. Human beings can alter the genetic composition of organisms      

O11. Human beings can control many aspects of their lifestyle         

E11. The level of human population is a biological and ethical issue                     

M16. Human beings can manipulate DNA               

M9. Molecular recognition is an important property for life processes  

Issues investigations                    

Skills and applications tasks                

South Australia
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Skills

Content/knowledge

Assessment

TAS – TQA Level 3

Level 3

Level 3

Level 3

Communicatie biological information              

Apply understanding to problem solving, analyse 
and interpret data and draw conclusions                          

DNA: the code of life    

Cells: Structure reflects function           

Demonstrate understanding of the application and 
impact of Biology in society         

Tasmania
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Skills

Knowledge

Assessment

VIC – Biology Year 11

Unit 1, AOS 1

Unit 1, AOS 2

Unit 1, AOS 1

Unit 1, AOS 2

Apply biological understanding                          

Communicate biological information 
and understanding                          

Cell structure: prokaryotic and eukaryotic cells at light 
and electron microscope levels; cellular organisation          

Cell replication: purposes of cell replication (mitosis 
and cytokinesis); cell growth, cell size and cell division           

Reproduction: asexual and sexual reproduction; 
mechanisms and systems of reproduction in 
unicellular and multicellular organisms  

Multimedia or web page presentation  

Oral presentation 

Annotated poster  

Problem solving task  

Same as above       

Skills

Content/knowledge

Assessment

VIC – Biology Year 12

Unit 3 and 4

Unit 3, AOS 2

Unit 4, AOS 1

Unit 4, AOS 2

Apply biological understanding                          

Communicate biological information 
and understanding                          

Coordination and regulation: roles of nervous and 
endocrine systems  

Signalling molecules and signal transduction   

Detecting ‘self’ and ‘non-self’ molecules   

Pathogens: non-cellular agents, cellular 
agents; controls   

Immune response: specific immune response   

Disorders of the immune response: autoimmunity 

Tools and techniques: gene cloning, gene 
transformation; gene delivery systems     

Cell reproduction: cell cycle, gamete production; 
inputs and outputs of meiosis    

Human intervention in evolutionary processes: 
stem cell differentiation                        

Victoria
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Skills

Knowledge

Assessment

Biology Stages 1 and 2

Stages 1 and 2

Stage 1ABIO

Stage 1ABIO

Stage 1BBIO

Stage 1BBIO

Stage 2ABIO

Stage 2BBIO

Planning and conducting ethical biological research         

Evaluating and communicating as a biologist                          

Cells and the comparison of different tissues, 
organs or systems from selected organisms          

Structural and functional differences between 
cells in plants, animals and protists  

Specialised reproductive cells (gametes) pollen, 
sperm and ova. Mechanisms of fertilisation in 
plants and animals  

Practical applications of biotechnology including 
the manipulation and control of reproduction   

Compare plant and animal cells  

Sexual reproduction in animals  

Extended response      

Skills

Content/knowledge

Assessment

Biology Stage 3

Stage 3

Stage 3B

Stage 3B

Stage 3

Planning and conducting ethical biological research � � � � � � � � � �

Evaluating and communicating as a biologist �  � � � � � � � � � � � � � � � � � � � � � � � �

Applications of DNA technologies � � � � � � � � � � � � � �

Control of cellular activities � � � � �

Extended response � � � � �
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