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Junior Cycle Reform  

• Ireland recently introduced Junior Cycle 
(middle school) educational reform.   

–Curricular change in Science.  

• Introduction of Nature of Science (NOS)  

–  System level change. 

• Classroom-assessment  

–New science curriculum scheduled for 
September 2016.  

 

(DES 2015) 

 

The Nature of Science refers to how 
science functions & key principles and 

ideas which provide a picture of science 
as a way of knowing, as well as 

characteristics of scientific knowledge. 
(McComas et al 1998) 



Need for to upskill Pre-service teachers  

• Purpose-Built Workshops for Pre-service 
Science Teacher (PSTs) on NOS. 

– in 3rd  year of a 4 year BSc.Ed programme. 

–Voluntary  

 

 

 

• Mirrors current pedagogical provisions.  

–6 weeks of workshops  

• Minimum of 12 contact hours (2hrs per week).  

• On-line learning platform 

 

 



Effective Science Teaching Knowledge Bases  

 

 

 

 

 

 

 
 

(Abd-El-Khalick & Lederman 2000, Shulman 1987) 
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Outline for Study and Data collection  

Phase 1 
  

3rd year 

Pre-service 

students 

Phase 1.1 Phase 1.2 Phase 1.3 

• Written Pre-test on 

NOS conceptions 

(n= 26) 

6 weeks of the purpose 

built workshop, 

• Audio-recorded   

• Classroom activities 

• Assessments developed  

(n=range: 15 - 4) 

• Written Post-test on 

NOS conceptions  

• Audio-recorded 

interview 

(n=4) 

Phase 2 
  

Pre-service 

students 

Now in 4th 

year 

(n=4) 
  

Phase 2.1 Phase 2.2 Phase 2.3 

Pre teaching practice 

prep 

• Lesson plans 

• Pre-planning of 

classroom artefact 

10 Weeks of Teaching 

Practice 

• Observe lesson  

• Use of artefacts in the 

classroom  

• Lesson plans  

• Reflective diaries  

Post teaching practice 

brief 

• Delayed- post test 

• Audio-recorded 

interview 



Theoretical Lens  

• Underpinned by the Family Resemblance Approach 

– Conceptualize science: cognitive-epistemic and social 
institutional systems    

 
 

•  Offers an alternative to  the “consensus 
view” of NOS.   

– A comprehensive and systematic 
approach:  

• Unity of science 

• Justice to diversity of science.  
(Irzik and Nola 2014, Erduran and Dagher 2014) 





Sequence of Nature of Science Workshops 

Introduction 

Week 1 

Methods and 
methodological Rules 

Week 2  

Practices 

Week 3 

Knowledge 

Week 4 

Aims and Values 

Week 5 

Science in Society 

Week 6 



Workshop Aims 

1. To engage an explore the ideas in each area of 
FRA.   

2. To develop knowledge of new strands and learning 
outcomes on the Junior Cycle science 
specification.  

3. To develop NOS activities for their classroom 
around the new stands and learning outcomes.  

 



Mapping FRA to JC Curriculum  
 

Science in Society 

Week 6 

Aims and Values 

Week 5 

Knowledge 

Week 4 

Practices 

Week 3 

Methods and 
methodological Rules 

Week 2  

Introduction 

Week 1 



Research question 

The focus of this presentation:  

1. How effective is the Family Resemblance Approach (FRA) 
model for developing pre-service teachers’ knowledge of 
Nature of Science (NOS)? 

 



Preliminary findings: Knowledge of NOS  

• Analysis of the pre/post tests and interview with PSTs 
indicate:   

– The model is effective at developing PSTs Knowledge of NOS.  

– Display degrees of conceptual change around a range of NOS 
ideas they had previously held.   

 

“I thought the first week was particularly 
good because we got to see what level we 
were on and then my views just totally 
changed”  



Preliminary findings continued…. 

– Their perspective of science changed from a concrete image in “neat 
pretty little boxes” to a more worldly view, open to uncertainty. 

 

 

 

 

 

 

 

“I thought science was very black and white, I thought it was 

very…you learn it off, you spit it back out. There is no ifs or buts 
about it! But now I  realise you can take all aspects into science”…  

“In school we were taught (science) 
straight down, we have to do it this 

way, but science isn’t black and white” 



Preliminary findings continued… 

 

• They are now seeing links in their own science lectures, 
they would not have noticed before. 

 

“I just never 

joined the 
dots before” 



– Displaying signs of  
discontent at only 
having this image of 
science presented 
to them now.  

 

 

 
 

 

 

 

Preliminary findings continued… 

“Everyone has got a great injustice to 
them coming to college. You don’t have 

an understanding of science. You 
have  a rote learning view of science... 
like we don't even learn how science 

even works in the world”.  
 

“You feel like 
you have been 

lied to” 



Preliminary findings: Their own teaching 

• The PSTs feel….   

– This view of science gives a broader perspective than 
what is presented in the science text books. 

 

 

 

 

 

– This approach will capture more students not interested 
in science.  

 

 

“I think your 

teaching is 

broadened, rather 

than just your own 
knowledge” 

“The wider you 

cast your net 

the more 

(students) you 
will capture” 



Conclusion 

• FRA has the potential to:  

– impact not only on NOS knowledge and conceptions, by 
imparting a more  holistic image of science  

– Impact on their practice as teachers….   

 
“So I think we learn pedagogy, and we learn science but very 

often we don't learn the two together , which I think this 
brought the two together. Because I learned new science 
knowledge and I learned new ways to integrate ways of 
teaching that science knowledge in these workshops.” 



Limitations of study 

• Voluntary nature of the course  

– Attracts interested PSTs  

– Small resulting sample size 

– No obligation to design assessment tasks  

– Time 

 



 

Thank you for your time. 

 

Questions?  

 

Email: alison.cullinane@ul.ie 
 

PhD candidate in EPI-STEM National Centre for STEM Education  
Supervisors: Prof Sibel Erduran and Prof Paul Conway 

 

mailto:alison.cullinane@ul.ie




 



Research on Teacher Education (TE)  

 

 

 

• Teacher Knowledge and Learning 

– Pedagogical content knowledge (PCK) & Content Knowledge 
(CK).  

• Teaching of Higher Order Thinking Skills (HOTS)  

• Synthesis of TE and NOS  

Research on TE 

Continuous Professional Development  

Initial Teacher Education  


