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Presentation outline 
 
Brief overview and rationale for argumentation in 

science education 

 

Activities to support argumentation in 
science lessons 

 
Initial Findings and 

Summing up 
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Socio-Scientific Issues 



Argument 

Justification of knowledge claims with evidence 

Important aspect of scientific enquiry and process of 
science 

Shows that science is more complex than ‘doing 
experiments and finding patterns’ 
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 “The rationality of science is secured by its commitment to evidence; the 

fostering of a commitment to evidence is a fundamental educational aim.  

Science's rationality thus makes it particularly well suited to the general task of 

education, and science education can, and should be seen as a central 

component of an education dedicated to the  fostering of rationality and critical 

thinking.  The commitment to evidence is basic both to science and to 

education” 

 
 Siegel, H. (1989). The Rationality of Science, Critical Thinking and Science Education. Synthese, 80(1), 9-42. 

 

 

 

Value of Argument 

Fosters a commitment to evidence 



Argumentation at Junior Cycle 
Strand One: Nature of Science Learning Outcomes (NCCA, 2016) 

 

NOS6.   “conduct research relevant to a scientific issue, evaluate different 
sources of information including secondary data, understanding that a 
source may lack detail or show bias” 

 

NOS7.   “organise and communicate their research and investigative 
findings in a variety of ways fit  for purpose and audience, using relevant 
scientific terminology and representations” 

 

NOS8.    “evaluate media-based arguments concerning science and 
technology” 

 

NOS10.  “appreciate the role of science in society; and its personal, social 
and global importance;  and how society influences scientific research” 
 

 



Argumentation at Junior Cycle (NCCA, 2016) 
 

 



Example from PISA Assessment Framework on 
Interpreting Scientific Evidence & Conclusions 

(OECD, 2003; p. 144) 



Research in Argumentation in Science Education 

 

Erduran., S., & Jimenez-Aleixandre, J. M. (2012). 

Research on argumentation in science education 

in Europe. In, D. Jorde,  & J. Dillon (Eds.), 

Science Education Research and Practice in 

Europe: Retrospective and Prospective, pp. 253-

289. Rotterdam: Sense Publishers. 



Aims of STeP CPD 

Support 
Argumentation 

in Classroom 

Organise Debate 
Event  

Engage with 
Parent/Family 

Members 



Project Milestones 

• Teacher workshops: Learn how they 
can implement argumentation into 
their teaching 

May 5th 

2016 

• Teachers implement into their 
classrooms. 

• Homework activities with parents 

September 

2016 

• Debate Event 

• Evaluate at debate event 
Science Week- 
Oct/Nov 2016 



Discussing Argumentation 
 

     Divide into groups of three. 

 

1. Pick a card that contains a statement (All capitals), 
then identify a piece of evidence that backs it up, 
identify a rebuttal to refute statement. 

 

2. Discuss whether you believe the evidence to be 
credible for that statement. 

 

 Animal cloning benefits 
our society 

Centre for Research of 
Endangered Species, in New 

Orleans say that animal 
cloning will provide a means of 

saving endangered species 

Donald Trump says that 
animal cloning goes against 
the natural order of nature 



Argumentation Activities: Badger Culling  

 

Badger culling involves the slaughter of badgers to decrease the population.   

 

In your groups, discuss each claim and use the evidence statements to build up 
support for your claims.  

 

 

A study in the United 
Kingdom, recorded 
the impact of culling 
11,000 badgers. They 
concluded it had no 
significant impact on 
the control of Bovine 
tuberculosis in cattle.  

The Four Areas Project was 
conducted in Ireland, it 
concluded that reducing the 
badger population by 
approximately 80% in area for 
several years reduced the 
number of cattle contracting 
bovine tuberculosis.  



Argumentation Activities: GMO 

Genetically Modified Foods 

You are a doctor who often treats patients for vitamin 

deficiencies, such as vitamin A deficiency which can lead to 

blindness and even death. But many of your patients are 

very poor and cannot afford the cost of vitamin supplements 

or of buying a wider variety of foods. If your patients could 

buy genetically modified rice “Golden Rice” which is fortified 

with vitamin A, their health would be greatly improved 

without any additional costs. But genetically modified foods 

are not available for sale in your country.  

 

Should you decide to begin a lobby group to have them 

certified for sale on the grounds of your patients’ health? 

 

Prompts to stimulate the discussion 

Why do you think that? 

What is your reason for that? 

Can you think of another argument for your view? 

Can you think of an argument against your view? 

 

There is limited 
evidence to 
support long-
term safety of 
eating GMOs 

Use of GM crops 
which are 
resistant to 
pests and 
diseases means 
less need to use 
herbicides and 
pesticides which 
is better for the 
environment 



Setting up the school debate 



 Questions from the audience who can ask either team (3 min) 

Typical Debate Structure 

 Team A presents their main arguments (3 min) 
Team B presents their main arguments (3 min) 

Team A presents their rebuttal (2 min) 
  Team B presents their rebuttal (2 min) 

Team A cross examination of Team B (3 min) 
Team B cross examination of Team A (3 min) 

Final Statement Team A (2 min) 
Final Statement Team B (2 min) 



Debate: Superfoods, super scam? 

1. Divide into two teams, “for” and “against” 

2. Assign a role to each member of group, (main argument, 
rebuttal, cross examination, final statement).  

3. Use the articles supplied or mobile phone to complete your 
section of  debate planner worksheet.  

 



Ideas for Homework Activities 
Homework Activity 1: 
 
• Student is given a link to article to read relevant to their debate title.  
• Student must identify claims, evidence and if the claim is for or against their 

motion.  
• Arguments for their motion may be used in their debate. Arguments against 

their motion may be used as potential rebuttals. Discuss article with guardian 
outlining main arguments. (See attached worksheet) 

Homework Activity 2: 
 
Complete debate section and present verbally to parent.   
Get feedback from parent about what is good regarding (i) 
debate content, (ii) presentation skills. Discuss potential 
improvements in (i) debate content and (ii) presentation 
skills. 
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Initial Findings from CPD Evaluation 
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Initial Findings from CPD Evaluation 

20 



Potential  Long-term  Impacts 

Several  potential  long -term  impacts  of  the  
project:  
 
• teachers, produce  innovative  resources  and  

pedagogical  strategies; 
• students, the  skills  of  communication  and  

argumentation  that  will  be  fostered  
through  the  debate  lessons; 

• parents, promote  parental  involvement  in  
children’s  school-based  activities and 
science. 
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