
In 2012 the Open Polytechnic launched a unique NZQA approved Level 7 Primary Science 
Teaching programme to improve the science knowledge, competence and confidence of 
primary teachers to teach science. 
This was a response to a number of studies, such as the Trends in International 
Mathematics and Science Study (TIMSS) and the Education Review Office (ERO) Science in 
The New Zealand Curriculum report, which raised a number of concerns.  The ERO Chief 
Review Officer highlighted the lack of teacher confidence and capability in teaching 
science, and the limited opportunities for high quality professional development in science.
As a means of providing professional development as well as a specialist science 
qualification, the Certificate and Diploma programmes provide working teachers with an 
opportunity to experience the nature of science. The assessment tasks and course design 
provide multiple sources of data to explore how teachers perceive science and science 
education.   
An analysis of over 200 samples of work from around New Zealand indicated a number of 
trends. For example, teachers experiences of science at secondary school significantly 
biased their expectations of what investigating in science should be like.  
With the recent announcement of the multi-million dollar investment for teaching and 
leadership, cost-effective, personalised professional development is an issue that requires 
more discussion.  Rather than using ‘experts’, is becoming a better science educator 
something that needs to be experienced and personalised? Does online learning support 
teachers in remote or isolated communities? How does the Teaching Perspectives 
Inventory tool inform us about the ‘right’ way to teach science?    
Examples of the issues raised by teachers with an analysis of common themes will be 

1



discussed.
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For me, being a child of the late 60’s and early 70’s, scientists were heroes, not lab 
geeks or nerds!

They were fit, athletic, and knew how to throw a knock-out punch and woo the 
ladies!

Science was cool, immensely exciting and called upon the cunning and creativity of 
its heroes to save the situation!

As a research scientist with industrial experience who retrained as a teacher, it has 
been interesting to note the assumptions about science that many of my colleagues 
have. Even at Secondary level, hearing that “science is rather dry and boring” from 
other science teachers was not unusual.

How many of you have a vision of what a “typical” scientist looks? 
How many of you would doubt that school children could ever contribute anything 
meaningful to the scientific community?
Don’t you need a degree to do that? And a lab?

4



When I first entered teaching I decided to keep hold of my own authentic 
experiences in science…so the first school-based research group was founded in 
1997. My wife Christine Fenton and I encouraged students to “Question 
everything” .

This was not a science club…but a chance for students to work in an authentic 
setting with authentic roles and responsibilities to publish findings, attend 
conferences, and even have some fun learning!

www.NexusResearchGroup.com 
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Why do I believe our children at Primary and Secondary level have so much 
untapped potential?

Part of this comes from being a scientist, part comes from being a parent, but most 
comes from believing that science is as simple as “noticing something worth 
noticing”…and then finding out more.

I build a lot of my own science equipment, largely by trial and error, and try to link it 
with ICT to make some interesting and very cool projects. Imagine making a heart 
beat sensor for 20 cents, and seeing your own heart beat on a computer screen!

What if you made this into a game using free game design software, and teach your 
class how to do this for themselves! 
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How about using movies and science fiction to engage students in learning about 
space and MRSGREN? 
What does a space suit do (and did you know a Dalek is a space suit for an alien life 
form, not a robot?)

What about links to mathematics? Isn’t maths one of the sciences?

You can’t do science without noticing something about size, shape, proportion, 
number, etc.

And a 10 year-old student had her science fair project mass-produced by the 
National Foundation for the Deaf; 
children can make a difference!
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Mathematics and science, as a process in schools, follow a similar cycle; looks a lot 
like the traditional “scientific method”

Primary teachers often report they don’t have time for science; why not use 
science activities to develop authentic numeracy skills? 



http://nexusresearchgroup.com/technical-data/multimeter-sensors.htm

For more about authentic science, using inexpensive equipment students can take 
home, to embed numeracy skills.
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Why is authentic science important?

Why is hands-on science important?

Don’t we have iPads, and we say “go to the library to research…”
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Our track record indicates iPads, BYOD and the internet are just ‘information’ which 
is not the same as knowledge or understanding. 
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Far too many low quality science sites.

Teachers often share resources, perhaps unaware of factual inaccuracies, health 
and safety issues, etc



ICT, eLearning, etc, has its place, but does a disservice to science.



“Must try harder”
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Science being marginalised…how much science will our citizens have to debate 
issues and problems they will face? Not much….!
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Traditional silos of knowledge such as biology, chemistry and physics as taught in 
schools no longer match the way science is done now.

The Secondary / High School system is too tied to NCEA; so if you want to revamp 
science, it is at the Primary level where the greatest impact can be made.



I have heard many that the NZ education system is unique….
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Adding more things to think about; adding confusion for teachers that have had 
little if any science PD.
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In 2012 the Open Polytechnic launched a unique NZQA approved Level 7 Primary 
Science Teaching programme to improve the science knowledge, competence and 
confidence of primary teachers to teach science. 

2013; all course available for delivery.

2 Certificates make up the Diploma

Certificate in Primary Science Teaching (Curriculum) focuses on improving 
classroom teaching and learning; most teachers will complete this

Certificate in Primary Science Teaching (Leadership) focuses on leading and 
championing science in the school and wider community; some teachers will 
complete this (and gain the Diploma)
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It can let us see things in different format, arrangements and groupings.

Just like we do not buy a shovel then look for excuses to dig holes.

These courses enable working teachers to experience science, becoming enablers, 
so their students, as future citizens, experience what it means to be ‘scientifically 
literate’ citizens.

This is far more important than wanting more engineers or doctors.



The course design for the first compulsory course – very hands-on focus 
throughout.

The first module asks teachers to do an act home investigation
The second module provides content knowledge, eg, what are cells?

BUT, there is a mix of read, view, do

Each course covers a different aspect of NoS;  Living World looks at “Investigating in 
Science”
So in the second module , each chapter finishes with practical ideas suggesting how 
this knowledge, eg, about cells, could be rediscovered by students.
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An analysis of all the offerings of the first compulsory course was carried out. 

Later, a comparison of scores across the fours context strands for content 
knowledge was completed.

Of the 165 individuals in the 7 trimesters, older teachers make up the majority of 
the participants, and other figures follow trends in the teaching workforce (sources 
for workforce figures MoE, no up to date data available though) .
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Teachers in the courses have multiple opportunities to participate in forums. 
They include  
• An introduction about yourself (what do you hope to achieve, etc)
• What is ‘science’
• What does it mean to do ‘research’
• Ways of investigating in science

An analysis of 165 individuals indicated that responses could be grouped into just 6 
categories.
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Teachers in the courses have multiple opportunities to participate in forums. They 
include  
• An introduction about yourself (what do you hope to achieve, etc)
• What is ‘science’
• What does it mean to do ‘research’
• Ways of investigating in science

Teachers are heavily influenced by their experiences of science at school (a small 
number have a science qualification up to NCEA Level 3 or even fewer have a 
degree that include some Biology)

There is a lot of ‘baggage’ being brought to the classrooms and the course.  The 
‘typical’ mad scientist was a common example; Sheldon Cooper from ‘Big Bang’; 
you can’t be high achieving without being deficient in other ways.

“Fizzics” as a fun chemistry activity, which has nothing to do with physics;

If a teacher is not confident, they will avoid doing any science.
If a school does not deliberately have science as a focus, teachers who want to do 
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science may not be able to implement change in their classroom.
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An analysis of teachers that responded to any of the forums
• What is ‘science’
• What does it mean to do ‘research’
• Ways of investigating in science
• The role of enquiry in science

indicated that comments about why science is hard fell into 7 main categories.
Most of these individuals held multiple views

It is interesting to note the following Science Daily item in contrast to teachers 
beliefs about childrens’ abilities and what children are actually capable of;

“Kids understand complex scientific concepts far beyond what anyone expected”
http://www.sciencedaily.com/releases/2014/03/140311123818.htm
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This course, one of five in the Certificate (Curriculum), has a specific five-week 
focus on doing authentic investigating in science.

It is a chance for teachers to reflect on their beliefs and assumptions after engaging 
with the Nature of Science “Investigating in Science”
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There are 6 different strategies highlighted in the PDF provided in the course, with 
other supporting material.

Access to a tutor by phone, email or skype to clarify concerns or thinking.

An analysis of 138 projects submitted for marking indicated a bias for just two 
strategies…can you guess what they were?
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An analysis of 138 projects submitted for marking indicated a bias for ‘Fair testing’ 
and ‘Pattern seeking’

As teachers engage in other courses, and have another chance to carry out another 
investigation, teachers generally have more confidence to try alternative 
approaches including ‘making things and developing systems’
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There were a number of very good investigations done, regardless of the strategy 
used.

Coming up with the initial idea was a challenge for some;   ‘ science is noticing 
something worth noticing ‘

Many activities would be worth presenting at SciCon or publishing. 

Still a presumption that a high school or university lab report was required, in spite 
of a detailed marking rubric with support in the course material.

Reluctance to ‘let go’ of preconceptions about doing science.
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Common comments / reflections about the process of investigating….
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Some concerns

Health and Safety is a BIG issue, so we now have specifically forbidden certain 
investigation topics.

What is happening in schools is a concern!
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Plenty of examples of ‘getting hands dirty’ from practical work.

Authentic activities lead to authentic learning in mathematics

Sense of accomplishment and science is “less scary now”
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Reflections on content and the process of learning content start to come together.

All teachers are asked to reflect on this in the course.
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Confidence in doing science by practical work in first four courses is put into 
practice in the 5th course 76305 “Doing Science to Teach Science”

Write a science unit, teach unit, evaluate effectiveness.
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All teachers who engage with the course and reflect on their journey report a real 
sense of satisfaction….
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The course design for the first compulsory course – very hands-on focus 
throughout.

The first module asks teachers to do an act home investigation
The second module “Being a student of science” provides content knowledge, eg, 
what are cells?

BUT, there is a mix of read, view, do

Each course covers a different aspect of NoS;  Living World looks at “Investigating in 
Science”
So in the second module , each chapter finishes with practical ideas suggesting how 
this knowledge, eg, about cells, could be rediscovered by students.
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A comparison of scores across the fours context strands for content knowledge was 
completed (this content knowledge is assessed at the end of module 2 “Being a 
student of science”).

Figures are average scores out of 100.

In general, teachers find LW and PEB ‘easier’ than the other context strands.

This seems to match the contexts teachers prefer to teach in schools at Primary 
level 
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With the recent announcement of the multi-million dollar investment for teaching 
and leadership, cost-effective, personalised professional development is an issue 
that requires more discussion. 

Rather than using ‘experts’, is becoming a better science educator something that 
needs to be experienced and personalised? Does online learning support teachers 
in remote or isolated communities? How does the Teaching Perspectives Inventory 
tool inform us about the ‘right’ way to teach science?    

In 76305 we put what the teachers have discovered about the Nature of Science 
into practice, taking the learning they did at home in private back into the 
classroom.

We start with recognising that teaching itself is based on our assumptions and 
beliefs about learning and our intentions for our learners.

If we have a ‘baggage’ we bring to science education, do we also have other 
‘baggage’ we bring to teaching?
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Online quiz, simple multi-choice

Answer with a class in mind

Automated analysis emailed to you with breakdown of dominant perspectives used 
with that class (age group)

Includes an analysis of how well your beliefs about teaching and your intentions for 
learning match your actions
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First of the five perspectives;

NO ONE PERSPECTIVE IS THE “RIGHT” ONE!
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Second of the five perspectives;

NO ONE PERSPECTIVE IS THE “RIGHT” ONE!
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Third of the five perspectives;

NO ONE PERSPECTIVE IS THE “RIGHT” ONE!
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Fourth of the five perspectives;

NO ONE PERSPECTIVE IS THE “RIGHT” ONE!
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Fifth of the five perspectives;

NO ONE PERSPECTIVE IS THE “RIGHT” ONE!

Surely social reform, ‘challenging accepted wisdom’ is what science and NoS are all 
about!
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With just-in-time professional development support this teacher is moving into the 
world of action research
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Teachers are guided to use new tools that they can engage with to raise the quality 
of teaching in their classrooms.

Developing the ‘expert from within’  

Another example of thinking scientifically … ‘noticing something worth noticing’

49



This is just the first tool teachers are introduced to in 76305

For many this tool explains why they find outside experts of limited use; their 
differing perspectives have not been taken into account and/or one ‘right way’ of 
teaching is promoted.  
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A cost effective means to start a discussion on what ‘quality teaching’ means for 
teachers and learners.
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The Certificate in Primary Science Teaching (Curriculum) is a Level 7 NZQA 
registered qualification. 

With the announcement of the $359 million ‘Investing in Educational Success’ 
programme this year, just $2 million invested in Primary Science would produced 
about 1000 QUALIFIED primary science experts nationally. 

Imagine what that could do!

Most of the 76305 tools are applicable to raising achievement in literacy and 
numeracy too.

Empowering teachers in science is more than being told what to do, and raising the 
quality of teaching in science impacts on other priority areas.

52



53


