
CRISPR Council (Ethics & Decision-Making) Teacher’s Guide 
 

What is CRISPR? 

CRISPR-Cas9 is a gene editing tool that allows scientists to precisely change DNA of living 
organisms. CRISPR-Cas9 originates from a natural “immune system” found in bacteria, which 
uses CRISPR sequences and Cas enzymes to remember and destroy invading viruses. 

 

How CRISPR-Cas9 Works: Simple Steps 

• Guide RNA (gRNA): Targets the exact spot in DNA where the change will be made. 

• Cas9 Enzyme: Acts like a pair of molecular scissors to cut the DNA at the chosen 
location. 

• Cell Repairs DNA: Cells repair the cut, allowing scientists to make specific changes 
(edits) to genes. 

 

CRISPR Across Plants, Animals, and Humans: Aim, Ethics, and Challenges 

CRISPR technology is revolutionising genetics by making it possible to precisely and 
efficiently modify the DNA of any living organism—including plants and animals 
(including humans). Each application brings unique opportunities, benefits, and ethical 
challenges, which teachers should help grade 10 students examine critically. 
 

A. CRISPR in Plants: Food Security and Sustainability 

Potential: Scientists use CRISPR to develop crops that are more productive, and more 
resilient to climate change, pests and diseases. Examples include drought-tolerant wheat, 
disease-resistant rice, and plants that require fewer chemical pesticides. This can help reduce 
hunger, cut farming costs, and minimise environmental impacts. CRISPR is also being used to 
improve nutritional quality and shelf life of food crops. 

Key Issues: 

• Environmental risks, including possible effects on wild plant populations or 
biodiversity, remain under study. Teachers should emphasise the importance of 
sustainable decision-making based on environmental risk assessments and careful 
consideration of long-term ecosystem health. 

 

Possible Effects on Wild Plant Populations & Biodiversity 



• Habitat destruction – clearing forests, draining wetlands, or converting grasslands 
removes natural homes for plants and animals  

• Species extinction – loss of biodiversity increases the risk of plants and animals 
disappearing permanently  

• Reduced genetic diversity – smaller populations lead to inbreeding, weakening 
species’ ability to adapt  

• Ecosystem instability – biodiversity loss reduces resilience, making ecosystems 
more vulnerable to climate change and disasters  

• Loss of ecosystem services – fewer plants and species mean reduced pollination, 
soil fertility, water purification, and carbon storage  

• Displacement by human activity – factory farming and land clearing push native 
species aside, harming long-term survival  

 

• • In Australia, plants edited using SDN-1 (Site-Directed Nuclease Type 1) methods—
where no foreign DNA is introduced—may fall outside strict GMO regulation. 
However, rigorous safety assessment and transparent reporting remain essential. 

What This Means 

• SDN-1 definition: Small edits (like deletions or substitutions) made to DNA using 
nucleases, but no foreign DNA is introduced. 

• Regulatory status: 

o Under Schedule 1 of the Gene Technology Regulations 2001, organisms 
modified using SDN-1 are explicitly listed as not GMOs. 

o Therefore, they are not regulated in the same way as transgenic organisms 
(those with foreign DNA). 

• Contrast with other techniques: 

o SDN-2 and SDN-3 (which involve foreign template DNA or insertion of 
foreign DNA, respectively) are regulated as GMOs. 

o SDN-1 is treated more like conventional mutagenesis. 

 

 

 



 

• Ethical agricultural practice demands that all farmers, including Indigenous and 
smallholder growers, have a voice in decisions and fair access to benefits. 

 

 

 

 

 

 

 

 

Figure 1: The major pros 
and cons of genetically 

modified biofortified crops1 

 

B. CRISPR in Animals: Animal Welfare, Productivity, and Research 

Potential: CRISPR enables the creation of livestock with improved health, productivity, or 
environmental fitness, for example pigs that are tolerant to cold or resistant to certain 
viruses, cows that do better in heat, and fish that grow faster or ahave greater disease-
resistance. Insects such as the pea aphid can be edited for design better pest control and to 
protect crops. There are also efforts to engineer animals as models for research into human 
diseases or as potential organ donors for transplants (xenotransplantation). 

Key Issues: 

• Animal wellbeing: Could genome editing reduce painful procedures (for example, 
dehorning cattle) or improve animal welfare overall? These are persuasive 
arguments for its use. 

• Long-term and ecological impacts: Questions persist about gene flow into wild 
populations, the risk of creating invasive species, and the unpredictability of 
ecological effects. 

 
1 Maurya, B. et al. (2024) ‘Pros and cons of genetic engineering technologies in reference to 
biofortified crops’, Harnessing Crop Biofortification for Sustainable Agriculture, pp. 349–370. 
doi:10.1007/978-981-97-3438-2_18.  



• Regulatory scrutiny: Livestock gene editing is tightly regulated, with environmental 
and food safety at the forefront of consideration. 

• Animal rights and public acceptance require honest communication and ethical 
review. 

• CRISPR in Humans: Disease, Ethics, and Access 

Potential: The most ethically complex and controversial use of CRISPR is in treating genetic 
diseases. Somatic (body cell) gene editing is showing real promise for diseases such as sickle 
cell anaemia, certain cancers, and rare inherited disorders. This method does not affect 
offspring. 

Key Issues: 

• Safety first: Gene editing in embryos meant for reproduction is prohibited in many 
countries, including Australia, because changes would be heritable. The risks of 
unintended effects are still not fully understood. 

• Ethical dilemmas: Teachers should guide students in asking when the potential 
benefit (curing disease) justifies intervention and which types of editing (somatic, 
germline) should be allowed. 

• Equity and fairness: Cutting-edge treatments must not be restricted to the wealthy; 
public policy must guard against deepening health disparities. 

• Informed consent and long-term monitoring are essential. 

1. Purpose of This Guide 
This document provides teachers with a structured, research-informed activity plan to help 
students explore the ethical, social, environmental, cultural, and economic implications of 
CRISPR-Cas9 gene editing in the Australian context. Students will critically assess 
viewpoints, vote using a green/yellow/red dot system and justify reasoning. 

2. Learning Outcomes 
By the end of this activity, students will be able to: 
- Explain differing stakeholder perspectives related to gene editing. 
- Justify ethical decisions using evidence. 
- Understand the current Australian policy positions related to CRISPR. 
- Understand how to balance the benefits, risks, and values when forming public policy. 

3. Activity Overview 
Students will read Minister Viewpoint Prompts, vote individually on a classroom physical 
board (green = agree, yellow = conditional, red = disagree), and provide written justification. 
Teachers will facilitate evidence-based discussion using current Australian legal facts. 

Guidance for Sequencing the Activity 



Before conducting the voting activity, teachers may choose when to introduce the ethical 
concerns related to gene editing, depending on the intended learning outcome: 

 

Option 1: Introduce Ethical Concerns Before Voting 

If the goal is for students to make informed and evidence-based decisions, provide a 
brief overview of the ethical issues prior to the activity. This allows students to consider 
these concerns when casting their votes and writing their justifications, resulting in 
deeper, curriculum-aligned reasoning. 

Option 2: Introduce Ethical Concerns After Voting 

If the aim is to emphasise how new information can shift perspectives, begin with the 
voting activity without prior explanation of the ethics. After students have voted and 
justified their initial positions, introduce the ethical considerations. Teachers can then 
invite students to re-vote or reflect on any changes in their views. This approach helps 
highlight the role of evidence and ethical reasoning in decision-making. 

 

Recommended Approach 

A commonly effective sequence is to provide a brief introduction to the context, conduct the 
initial vote, then explore the ethical issues in depth, followed by a re-vote or reflection. This 
structure encourages curiosity, supports critical thinking, and helps students identify how 
their reasoning evolves with new information. 

4. Voting Key 
� Agree – benefits outweigh risks 
� Conditional – requires rules, evidence or regulation first 
� Disagree – unacceptable risks, banned, unfair or harmful 

5. Teacher Instructions 
1. Display one Minister Viewpoint Prompt at a time. 
2. Students silently consider the argument. 
3. Students vote using coloured dot stickers: 
   • Green = Agree 
   • Yellow = Conditional 
   • Red = Disagree 

 
4. Students write their justification. 



In this step, they should provide the reason for how they voted in the designated field and 
change the post colour accordingly before submitting. This allows easy tracking of votes for 
each response and helps identify which items received the most divided opinions.  

If students do not have access to phones or laptops, they may instead use colour-coded 
sticky notes to place their answers on a physical board. 

5. Teacher reveals legal/science facts and facilitates discussion. 
6. Students may change their position if they are persuaded to do so. 

 

Smart tip:  

• Students keep their dots with question numbers written on them. 
• When called, each student places all 6 votes at once on the board. 
• Then they write down their reasoning before class discussion begins. 

 
This approach reduces transition time, maintains voting integrity, and ensures 
students have independently considered all prompts before discussion.  
 

5. Minister Viewpoint Prompts and Interpretation 

1⃣ Minister for Health 

Main Focus: Human wellbeing, disease prevention, medical ethics 
What they care about: 

• curing genetic diseases 
• avoiding harmful side effects 
• long-term health impacts 
• fairness in medical access 

Minister Statement: “CRISPR could help cure serious genetic diseases before the babies are 
born... we should start using it on human embryos immediately.” 

Teacher Evidence Guidance: ✔ Valid concern for health benefit but ❌ heritable human 
genome editing for reproduction is prohibited in Australia. Gene-editing research allowed in 
somatic cells under regulation (OGTR*). 

* The Office of the Gene Technology Regulator manages the national gene technology regulatory 
system and is tasked with safeguarding people and the environment by assessing and regulating 
risks associated with gene technology and genetically modified organisms. 

Class Discussion Question: Discussion: When does potential benefit justify intervention? 
What types of editing should be allowed? 



Example talking points: 

• “This technology could save lives, but we must ensure it is proven safe.” 
• “How do we protect patients from unknown genetic risks?” 
• “Every Australian should have equal access, not just the wealthy.” 

2⃣ Minister for Agriculture & Food Security 

Main Focus: Farmers, food supply, climate resilience 
What they care about: 

• drought-resistant crops 
• reducing chemical use 
• affordable farming 
• food cost and availability 

Minister Statement: “Australia should edit crops... the risks don’t outweigh  food security.”  

Teacher Evidence Guidance: ✔ Gene-edited plants without foreign DNA may be exempt from 
GMO regulation (SDN-1) per OGTR, but ❌ environmental risk assessment still required; 
long-term risks matter. 

Class Discussion Question: Discussion: How do we balance immediate climate resilience and 
future biodiversity risk? 

Example talking points: 

• “Edited crops could survive drought and reduce hunger.” 
• “This may reduce pesticide use and improve nutrition.” 
• “We must consider impacts on small and Indigenous farmers. 

3⃣ Minister for Environment & Biodiversity 

Main Focus: Ecosystems, sustainability, long-term risk 
What they care about: 

• fragile food webs 
• accidental spread of edited traits 
• invasive species 
• protecting native species 

Minister Statement: “CRISPR must be proven to be 100% safe before it can be applied .” 

Teacher Evidence Guidance: ✔ Values environmental protection but ❌ unrealistic 
expectation as science cannot guarantee zero risk. 



Class Discussion Question: Discussion: What constitutes ‘acceptable risk’? How should 
precautionary principles apply? 

Example talking points: 

• “Nature changes slowly - CRISPR changes it fast.” 
• “What happens if edited genes spread into wild species?” 
• “We must prove no lasting environmental harm.” 

4⃣ Minister for Economy, Industry & Trade 

Main Focus: Jobs, innovation, trade, and economic growth 
What they care about: 

• biotech development 
• export markets 
• global competitiveness 
• cost vs. benefit 

Minister Statement: “Approve gene-edited products rapidly for global profits.” 

Teacher Evidence Guidance: ✔ Recognises national innovation opportunities but ❌ 
prioritises commercial gain over regulatory safety checkpoints. 

Class Discussion Question: Discussion: Should economic growth outweigh ethical caution? 

Example talking points: 

• “Australia could become a leader in agricultural gene-editing.” 
• “New biotech industries mean jobs and export opportunities.” 
• “But bans in other countries could limit trade.” 

5⃣ Minister for Indigenous Affairs & Cultural Knowledge 

Main Focus: Respect for Country, culture, and traditional knowledge 
What they care about: 

• cultural value of native plants and animals 
• consultation with First Nations communities 
• long-term stewardship 
• respect for living systems 

Minister Statement: “Consult Indigenous communities before CRISPR use affects Country.” 

Teacher Evidence Guidance: ✔ Aligns with ethical stewardship and Indigenous rights; policy 
movements encourage inclusive consultation, but process must represent diverse voices. 



Class Discussion Question: Discussion: How to ensure meaningful, timely, culturally 
respectful consultation? 

Example talking points: 

• “Some species hold deep cultural meaning. Who decides if they are edited?” 
• “Traditional ways of managing Country matter and must be included.” 
• “Decision-making should involve Indigenous voices from the start.” 

6⃣ Minister for Youth, Society & Equity 

Main Focus: Fairness, public opinion, future generations 
What they care about: 

• equal access 
• public trust & transparency 
• protecting future children 
• mental, social, and ethical wellbeing 

Minister Statement: “Only allow CRISPR if everyone can afford it equally.” 

Teacher Evidence Guidance: ✔ Recognises fairness issue but ❌ impossible to guarantee 
equal access immediately. 

Class Discussion Question: Discussion: Should equity be a legal requirement or policy goal? 

Example talking points: 

• “Should gene editing be available only for the rich?” 
• “Young people will live longest with the consequences.” 
• “Policies must protect our future, not just current problems.” 

In this activity, teachers should encourage students to analyse not only what’s possible, but 
also what’s right and fair—and who gets to decide. 

7. Current Australian Legal & Scientific Facts  
 
- In Australia, organisms modified using SDN-1 (site-directed nucleases without foreign 
DNA insertion) are not considered GMOs under the Gene Technology Act 2000 and its 
Regulations (OGTR, 2025). 
- Food from gene-edited organisms must follow Food Standards Australia New Zealand 
(FSANZ) guidance. 
- Human embryo genome editing for reproduction is prohibited. 
- Law emphasises risk management, public engagement, and environmental protection. 
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