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The Six Ws of DNA testing 
A scenario-based activity introducing medical applications of DNA testing 
Activity Guide v1.6 
 
Overview 
This activity introduces a number of different ways that genetic tests can be used in 
medicine. It uses real-life scenarios to explore the many reasons why someone 
would seek or be offered a genetic test. Students are given a scenario and use 
problem solving to choose the features of an appropriate genetic test. The activity 
also introduces some of the social and ethical implications of genetic testing. 
 
Part 1- Introducing the 6 “W”s  15mins  
Part 2- Scenarios     20mins 
Part 3- Role play- Genetic Counselling  25mins 
 
Activity outcomes 
Students: 
-investigate genetic testing as a current application of genetic technology. 
-give examples of genetic testing being used to diagnose or manage genetic or other 
non-infectious disease 
-become familiar with the terminology they may encounter in further reading  
-develop strategies for using genetic testing to diagnose or manage a non-infectious 
disease 
-consider some social and ethical issues associated with genetic testing 
 
Syllabus connections 
Heredity  

• investigate the use of technologies to determine inheritance patterns in a population 
using, for example:  

– DNA sequencing and profiling 
Genetic Technologies 

• evaluate the benefits of using genetic technologies in agricultural, medical and industrial 
applications     

• interpret a range of secondary sources to assess the influence of social, economic and 
cultural contexts on a range of biotechnologies. 

Causes and Responses (Non-infectious Diseases) 
• investigate the causes and effects of non-infectious diseases in humans, including but not 

limited to:   
– genetic diseases  

• investigate the treatment/management, and possible future directions for further research, 
of a non-infectious disease using an example from one of the non-infectious diseases 
categories listed above     

Problem Solving 
• use scientific evidence and critical thinking skills to solve problems 

Communicating  
• select and use suitable forms of digital, visual, written and/or oral communication    
• select and apply appropriate scientific notations, nomenclature and scientific language to 

communicate in a variety of contexts  
• construct evidence-based arguments and engage in peer feedback to evaluate an 

argument or conclusion 
 
Assumed knowledge 
-Inheritance and associated terminology (allele, genome, multifactorial, genotype, 
homozygous/heterozygous, dominant/recessive, carrier) 
-Punnett squares for predicting risk to offspring 
-Variants, SNPs (could be introduced during the lesson) 
-Technology- PCR, microarray, sequencing (briefly) 
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Introduction  
When we think of genetic technologies in medicine, we often think about future 
applications such as designer babies and widespread gene therapies. However, 
NESA says “Gene technology sits within the broader area of biotechnology and 
includes the discovery of genes, understanding of how genes function and interact, 
and genetic modification or engineering.”  Genetic technology already has an 
important, and increasing, role in healthcare, as patients have their DNA tested to 
understand how their genes relate to their health. This includes methods that have 
been around for decades as well as newer DNA sequencing techniques.  
 
This activity covers the “what, how, who, when, why and whether” of genetic testing 
in healthcare. Students do not need to memorise the terms and categories covered 
by the activity, but the list may be useful to refer back to if they come across the 
terms in further reading or research.  
 
This activity also asks students to think about some of the pros and cons of genetic 
testing. What can and can’t it tell us? Could there be unintended consequences to 
using genetic tests? What impact might it have on families? 
 
Activity guide 
Part 1- Introducing the 6 “W”s- 15mins 
Hand out student worksheet 1. Use the PowerPoint presentation or any other method 
to outline the Six Ws. Teachers notes are provided with additional information. 
Students can fill in the categories on the worksheet, matching the provided terms 
with their descriptions. 
NB: Full teacher guide is available with additional information about each of the 
categories. Please email kccgeducation@garvan.org.au from a school email address 
to gain access. 
 
Optional/additional: 
To explain the details of the methods used to sequence and profile DNA, the 
following videos and animations could be used in class or assigned for student 
viewing prior to the activity. This would extend part one to fill a full lesson. 
 
Molecular methods 
“How is Huntington disease diagnosed?” From Your Genes, Your Health 
Section: Diagnostic genetic testing (flash animation) 
http://www.ygyh.org/hd/diagnosis.htm 
 
Gene Chips 
 “DNA Test Methods - DNA Microarrays” from PHG foundation (1m17s video) 
https://www.youtube.com/watch?v=3jX_08zdYCE 
This  animation introduces microarrays, which have many uses 
 
OR “We Got Our DNA Tested, Here's How It Actually Works” from Seeker (video) 
https://www.youtube.com/watch?v=dbiv6BAmdF4 
This video explains the use of microarray chips in genomic testing such as that 
offered by 23&me. We suggest stopping the video at 3m44s, as the discussion over 
the return of results is not relevant for the activity (and not handled sensitively). 
 
 
 
 
 



 
 

Contact us: kccgeducation@garvan.org.au 
V1.6 2019 Licenced under CC BY-NC-SA 4.0    

3 

Massively Parallel Sequencing  
“How to sequence the human genome” from Ted-Ed (5min video) 
https://ed.ted.com/lessons/how-to-sequence-the-human-genome-mark-j-kiel#watch 
Some discussion points are also available at this website. Video is also available on 
YouTube  https://www.youtube.com/watch?v=MvuYATh7Y74&t=20s  
 
OR “Sequencing at speed” from Your Genome (flash animation) 
https://www.yourgenome.org/video/sequencing-at-speed 
This animation gives more detail about the process of MPS. It could be used to 
extend interested students  
 
Part 2- Scenarios 20mins 
Hand out student worksheet 2. Read through the scenarios one at a time and give 
students time to consider the features of a genetic test they might suggest in the 
described context. For each scenario (columns) they should make one selection for 
each of the six Ws, except for “whether”. For this category, all issues apply to all 
scenarios, so students should be encouraged to select the issue or issues they feel 
are most relevant for that scenario. 
 
For example, for scenario one (which can be completed together as a class), 
students might select a genetic test that looks at one variant, using molecular 
methods, offered to the whole population, as newborns, for pre-symptomatic testing, 
with cost and ethics being the key issues.  
 
There are no definitive “right or wrong” answers for each scenario, rather, students 
should consider the factors involved and be able to give a reason for their choices. 
NB: Full teacher guide is available with current real-world applications for each 
scenario. Please email kccgeducation@garvan.org.au from a school email address 
to gain access. 
 
Part 3- Role play- Genetic Counselling 25mins 
The selection of the appropriate genetic test for an individual is the role of doctors 
and even health policy makers. However, the question of “whether” or not to go 
ahead is always up to an individual (or their caregivers), often with the support of a 
genetic counsellor. A genetic counsellor is a trained health care professional whose 
role is to help individuals and families navigate the process of genetic testing by 
providing information and support. A genetic counselling appointment may include 
discussions about family medical history, the types of information that can be gained 
by genetic testing, consent processes for testing, and any other implications or 
concerns that the individual or their family may have.  
 
Divide students into groups of 4-6. Within each group, half (2-3 people) will play the 
role of a family considering genetic testing and the other half will play the role of the 
genetic counsellors. Separate the two halves of the group and hand them the 
appropriate worksheet. Give them 10 minutes to read the scenario and answer the 
questions. Then, the two halves of the group should come together to role play the 
genetic counselling appointment, aiming towards a group consensus on the best 
path of action for the family. 
 
If a role play is unsuitable for the class, students could be asked to consider the 
perspectives of each of the “characters” as a “stakeholder analysis”. 
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Credits 
This activity was written by Lauren McKnight and Bronwyn Terrill 
Education and Communication Team 
Kinghorn Centre for Clinical Genomics, Garvan Institute of Medical Research 
With kind acknowledgement of input from John Duggan, Laura Rose Herbert, and 
the staff and students of Newtown Performing Arts High School. 
 

This work is licensed under a Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 International License.
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Scenarios 
 
Scenario 1 
Cystic fibrosis is a severe recessive genetic disease that affects the lungs and other 
organs. It is estimated to affect about 1 in 2,500 births.  Early diagnosis can 
significantly improve the outcome of the disease, although there is currently no cure. 
Cystic fibrosis is often caused by a variant called deltaF508, a deletion of three bases 
in the DNA sequence. You have been tasked with designing an approach to genetic 
testing for the early diagnosis of as many people with cystic fibrosis as possible. 
 
Scenario 2 
High cholesterol is a risk factor for heart disease. It is often caused by diet, but in 
some families, high cholesterol is caused by genetic changes. This is known as 
heredity hypercholesterolemia (HH).  Changes in a number of different genes have 
been shown to cause HH, which is an autosomal dominant condition. What approach 
to genetic testing would you suggest for adult patients that have high cholesterol 
without other risk factors? 
 
Scenario 3 
Tay Sachs is a rare genetic neurological disease that progresses quickly and is 
usually fatal in early childhood. It is caused by autosomal recessive variants in the 
HEXA gene. It is more common among descendants of Central and Eastern 
European (Ashkenazi) Jews. In this population group, 1 in 27 individuals will be a 
carrier of one of three common Tay Sachs variants. Carriers can make informed 
reproductive choices to avoid passing on the condition. What initial approach to 
genetic testing would you suggest implementing to reduce the prevalence of Tay 
Sachs? 
Note: the word “initial” is included to guide discussion towards carrier screening 
rather than preimplantaiton genetic diagnosis 
 
Scenario 4 
Across the human genome there are many single nucleotide polymorphisms (SNPs) 
that have been linked with non-infectious diseases such as heart disease, diabetes 
and cancer. These are not causative variants but are thought to influence an 
individual’s risk of developing such conditions. Some healthy people seek to find out 
about these SNPs with the hope that they can use the information to predict or 
prevent such disorders. What sort of genetic testing might be used to find this 
information? 
 
Scenario 5 
Some forms of epilepsy can be present from birth. Knowing the genetic cause of 
epilepsy can help doctors to select the best medication. What approach to genetic 
testing would you suggest for infants with unexplained seizures if testing for common 
epilepsy variants does not find an answer?  
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The Six Ws of Genetic testing - Worksheet 1 
 
What? 
What part of the DNA is being looked at? 
Genomic, Panel, Single variant, Single gene 

 Looking for one variant that is known to be a common 
cause of the disease  

 Looking for many variants within one gene that is known to 
be associated with the disease 

 Looking at many genes that are known to be associated 
with the disease 

 Looking at the whole genome to find any variants of 
interest 

 
 
Which method? 
How is the test performed? 
Microarray, Molecular techniques, Sequencing 

 Inexpensive methods that look for specific changes in a 
small section of DNA. Usually look at one known variant 
but can be “multiplexed”. 

 Probes bound to a small glass plates are used to screen 
for hundreds or thousands of known variants at a time.  

 Reading the sequence of DNA and comparing to a 
reference genome to find known or unknown variants 

 
 
Who? 
Who is being tested? 
Family members, People with symptoms, Population, Specific groups 
 Searching for explanations for symptoms a patient is 

experiencing or to confirm a diagnosis  
 Testing relatives of affected individuals to see if they share a 

disease-causing variant 
 Testing a subgroup such as people with particular ancestry or 

particular risk factors 
 Making a test available to the whole population  
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When? 
At what age or life stage is the genetic test offered? 
Adult, Newborn/child, Post-mortem, Pre-implantation, Prenatal, Teenager 
 Testing the DNA of an embryo before it is placed into the womb 

during IVF 
 Testing the DNA of a fetus while still in the womb  

 DNA tests on children may happen during newborn screening or 
during specialist medical care 

 Testing this age group can reach individuals prior to their 
reproductive years 

 Tests on this population are considered to have fewer ethical 
issues with consent.  

 “Molecular autopsies” can help discover the cause of death, to 
inform family members who may be at increased risk. 

 
Why? 
What is the goal of the test? 
Diagnostic, Carrier testing, predisposition, pre-symptomatic 
 These tests try to find explanations for symptoms a patient is 

experiencing or to confirm a diagnosis 

 Testing to find out whether an individual carries a disease variant 
before symptoms appear, for conditions that begin later in life. 

 Looking at variants that increase or decrease the risk of 
diseases with multifactorial causes 

 Looking for variants that are carried in heterozygous genotypes 
that may cause disease if passed on to offspring 

 
 
Whether? 
What issues are associated with a decision about whether to perform the test? 
Benefits, Costs, Ethics, Psychological Impact 
 Is this a cost effective approach? Who would pay for it? What 

savings might result from using the test? 
 What action could be taken as a result of the test? What effect 

would the result have on the way the disease is treated or 
managed? This is sometimes called “clinical utility”. 

 There are numerous ethical issues associated with genetic 
testing. These include consent, privacy, discrimination, effect on 
reproductive choices, and many more 

 What anxieties might be either heightened or relieved by the 
result of the test. What impact might it have on families?  
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The Six Ws of Genetic testing - Worksheet 2 
 
 

Scenario 1 2 3 4 5 
What 
Single variant      
Whole gene      
Panel      
Genomic      
 
Which method? 
Molecular techniques      
Microarray      
Sequencing      
 
Who 
People with symptoms      
Family members      
Specific groups      
Population      
 
When 
Pre-implantation      
Prenatal      
Newborn/child      
Teenager      
Adult      
Post-mortem      
 
Why 
Diagnosis      
Pre-symptomatic      
Predictive      
Carrier testing      
 
Whether 
Cost      
Benefits      
Risks      
Ethics      
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Genetic Counselling Role Play 
Role: FAMILY 
 
Scenario 
A family (one parent and one or two young-adult offspring) arrives at the genetic 
counselling office for an appointment. They are here to discuss the possibility of 
genetic testing for cancer risk. A specialist referred this family for genetic counselling 
after becoming concerned about the abnormally high level of cancer diagnoses 
among their relatives. The specialist would like to order a genetic test to determine 
whether there is a “hereditary cancer syndrome” in the family. This group of 
conditions is caused by inherited gene changes that greatly increase the likelihood of 
developing certain cancers. Many variant types in numerous different genes have 
been associated with such syndromes. Genetic information about the presence of 
cancer syndrome variants could help the family and their doctor plan screening to 
detect any cancers early.  
 
 
The child(ren) are feeling positive about the idea of genetic testing, however the 
parent is currently against it. The genetic counsellors will talk through an approach to 
genetic testing and its implications with the family to help them make informed 
decisions. 
 
Questions for family  
Assign characters to each member in your group. One person should play the parent, 
and the other(s) should play the parent’s young adult offspring. (Use your own names 
for ease) 
 
 
 
 
What might be some of the reasons the child(ren) are feeling positive about the idea 
of genetic testing?  
 
 
 
 
 
 
 
What might be some concerns that the parent has about genetic testing? 
 
 
 
 
 
 
 
Role play 
Once you have answered these questions, come together with the genetic 
counselling half of your group and role play the appointment. Start by introducing 
yourselves, then discuss the approach to testing suggested by the counsellors 
including the potential benefits and implications. Finally, with the support of the 
genetic counsellors, decide on a plan of action for the family.   
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Genetic Counselling Role Play 
Role: GENETIC COUNSELLORS 
 
Scenario 
A family (one parent and one or two young-adult offspring) arrives at the genetic 
counselling office for an appointment. They are here to discuss the possibility of 
genetic testing for cancer risk. A specialist referred this family for genetic counselling 
after becoming concerned about the abnormally high level of cancer diagnoses 
among their relatives. The specialist would like to order a genetic test to determine 
whether there is a “hereditary cancer syndrome” in the family. This group of 
conditions is caused by inherited gene changes that greatly increase the likelihood of 
developing certain cancers. Many variant types in numerous different genes have 
been associated with such syndromes. Genetic information about the presence of 
cancer syndrome variants could help the family and their doctor plan screening to 
detect any cancers early.  
 
The child(ren) are feeling positive about the idea of genetic testing, however the 
parent is currently against it. The genetic counsellors will talk through an approach to 
genetic testing and its implications with the family to help them make informed 
decisions. 
 
Questions for genetic counsellors  
Use the first five of the “six Ws” to decide what approach or approaches to genetic 
testing you will discuss with the family. What information would the test give about 
common or rare variants that might predispose a family to cancer? What other 
information might the test reveal? 
 
 
 
 
Most hereditary cancer syndromes are autosomal dominant. If the grandfather in the 
family had a hereditary cancer syndrome, what is the chance that it was passed on to 
the parent? and their children? If the children are found to have the condition, what is 
the chance that the parent has it also? 
 
 
 
 
 
 
What implications or issues do you think the family might be concerned about or 
should be discussed? 
 
 
 
 
Role play 
Once you have answered these questions, come together with the family half of your 
group and role play the appointment. Start by asking them about their perspectives, 
then discuss the approach to testing that you have proposed, including the potential 
benefits and implications. Finally, by supporting the family (staying neutral 
yourselves), help them each to make decisions about whether to proceed with 
testing. 


