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Science Learning Area 
whakataukī

Mā te whakaaro nui e hanga te whare; 

mā te mātauranga e whakaū.

Big Ideas create the house; knowledge 

maintains it.
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The Curriculum and Assessment Change Programme has led 
to an expanded range of products for each subject in 
the Science Learning Area:

• Teachers can use the Learning Matrix as a tool to construct 
learning programmes that cover all of the not-to-be-
missed learning in a subject.

• In NCEA Level 1 Science the Big Ideas are  about science and 
the way scientists work and communicate.

• The contexts for learning include Big Ideas of science and this 
will be where traditional content is included.

• The Subject Learning Outcomes make clear to teachers what 
to include in their teaching and learning programmes and what 
student capabilities to check for, in the lead up to assessment.

This slide deck exemplifies how teachers can access a learning-
first approach in Science.
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Science directions
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This slide deck is designed to stimulate thinking, discussion, 

and practice that:

• adopts a learning-first approach in Science, focusing on 

Big Idea: Science knowledge is contested and refined 

over time

• unpacks relevant Significant Learning, including in teaching 

and learning activities and resources

• identifies assessment opportunities.
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Kaupapa o te rā
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Big Idea: Science knowledge is contested and refined over time.

Ākonga will:

• consider mātauranga Māori alongside science in contexts that relate to Aotearoa New 

Zealand

• consider Pacific knowledges alongside science in contexts that relate to the Pacific

• identify interrelationships between science practices, technological advances, 

mātauranga Māori, and the practical advancement of science knowledge

• recognise that scientific ideas are developed through critical and creative thinking, regulated 

by evidence

• consider how the values and needs of a society can influence the focus of scientific 

endeavours.
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Big Ideas and Significant Learning
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Teaching resources

Each link on the following slides will take you to a 

resource on the Science Learning Hub — Pokapū 
Akoranga Pūtaiao.

These are activities, videos, and readings which feature 

pertinent science ideas. They highlight that science 

knowledge is contested and refined over time.
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Subatomic 
particles

Periodic table 

Genetics and 

DNA 

Tectonic plate 

theory

Relative 

motion in the 

solar system

Development 

of light theory
Cell theory

Big bang 

theory

?

Science knowledge is contested and refined 
over time

https://www.sciencelearn.org.nz/resources/1731-the-structure-of-the-nucleus
https://www.sciencelearn.org.nz/resources/1731-the-structure-of-the-nucleus
https://www.sciencelearn.org.nz/collections/shared/05a176e500cdb8eb7d5358a5c5c15d62
https://www.sciencelearn.org.nz/resources/1991-biology-idea-2-the-gene
https://www.sciencelearn.org.nz/resources/1991-biology-idea-2-the-gene
https://www.sciencelearn.org.nz/videos/2046-plate-tectonics
https://www.sciencelearn.org.nz/videos/2046-plate-tectonics
https://www.sciencelearn.org.nz/resources/280-our-solar-system-revolutionary-ideas
https://www.sciencelearn.org.nz/resources/280-our-solar-system-revolutionary-ideas
https://www.sciencelearn.org.nz/resources/280-our-solar-system-revolutionary-ideas
https://www.sciencelearn.org.nz/resources/1867-light-ideas-and-technology-timeline
https://www.sciencelearn.org.nz/resources/1867-light-ideas-and-technology-timeline
https://www.sciencelearn.org.nz/resources/1990-biology-idea-1-the-cell
https://www.sciencelearn.org.nz/resources/1814-big-bang-theory
https://www.sciencelearn.org.nz/resources/1814-big-bang-theory
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This may be an opportunity to go into greater depth in one 

content area.

Where is the theory now and how do we use it?

For example, look at atomic theory and the periodic table. 

This could lead into some learning about chemical 

reactions, structure and bonding, and the properties of 

materials.

Opportunities for learning
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Tenets of the Nature of Science (Science 
Learning Hub)

Explore this article and its many links and 
examples. 

Think about how the tenets relate back to the 
Significant Learning.

Use these connections to highlight the tenets 
of the nature of science:

9

• The tentative nature of scientific 
knowledge.

• The empirical nature of science.

• The inferential, imaginative and creative 
nature of science.

• The subjective and theory-laden nature 
of science.

• The socially and culturally embedded 
nature of science.

Scientific ideas are developed through critical and 
creative thinking, regulated by evidence

https://www.sciencelearn.org.nz/resources/413-tenets-of-the-nature-of-science
https://www.sciencelearn.org.nz/resources/413-tenets-of-the-nature-of-science
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The 10 greatest ideas in 

the history of science

Read this article and look for 

developments. Who built on 

who’s work? How were ideas 

developed? What evidence 

was used?

How simple ideas lead to 

scientific discoveries

Ten recent discoveries that 

could lead to new inventions

Read this article, looking for 

the evidence observed and 

the creative thinking that 

might turn it into an invention 

or innovation.

Watch this video, looking for 

examples of creative and 

critical thinking and evidence 

use.

Scientific ideas are developed through critical and 
creative thinking, regulated by evidence

https://bigthink.com/hard-science/ten-greatest-ideas-science-history/
https://bigthink.com/hard-science/ten-greatest-ideas-science-history/
https://bigthink.com/hard-science/ten-greatest-ideas-science-history/
https://ed.ted.com/lessons/how-simple-ideas-lead-to-scientific-discoveries/digdeeper
https://ed.ted.com/lessons/how-simple-ideas-lead-to-scientific-discoveries/digdeeper
https://ed.ted.com/lessons/how-simple-ideas-lead-to-scientific-discoveries/digdeeper
https://www.smithsonianmag.com/innovation/ten-scientific-discoveries-from-2021-that-may-lead-to-new-inventions-180979285/
https://www.smithsonianmag.com/innovation/ten-scientific-discoveries-from-2021-that-may-lead-to-new-inventions-180979285/
https://www.smithsonianmag.com/innovation/ten-scientific-discoveries-from-2021-that-may-lead-to-new-inventions-180979285/
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Opportunities for learning

This may be an opportunity to go into greater depth in one content area. 

Consider the following prompts:

Where is that Science Big Idea and how do we use it?

or

Look at literacy techniques for approaching complex texts.

For example, in the article on the greatest science ideas we see a 

phylogenetic tree and a very complex punnet square. This could lead to 

some teaching around the ideas of genetics and evolution.



temahau.govt.nz12

Be aware of multiple knowledge systems.

The following resources might be a useful starting point:

• Enduring competencies for designing science learning 

pathways (NZCER)

• What is a knowledge system? (Science Learning Hub)

• Indigenous perspectives and gene editing (NZASE)

Ngohe | Activity for kaiako

https://www.nzcer.org.nz/research/publications/enduring-competencies-designing-science-learning-pathways
https://www.nzcer.org.nz/research/publications/enduring-competencies-designing-science-learning-pathways
https://www.sciencelearn.org.nz/resources/3272-what-is-a-knowledge-system
https://nzase.org.nz/wp-content/uploads/2020/10/2020-10-Indigenous-perspectives-gene-editing-NZASE-research-article.pdf
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Explore these resources 

around the protection of native 

species. What contributions 

have mātauranga Māori and 

science made to these efforts?

Both adding value Different perspectives

Listen to the pūrākau ‘The 

Taniwha Rakairuru’. What 

mātauranga Māori could 

be used in wider contexts?

Working together | Video

Consider mātauranga Māori alongside science in 
contexts that relate to Aotearoa New Zealand

What contributions do 

mātauranga Māori and 

science make to the 

investigation on kōura?

https://www.doc.govt.nz/nature/native-animals/invertebr ates/cr ayfish-koura/

https://nzase.org.nz/wp-content/uploads/2021/06/2021-06-Matauranga-Maori-koura-NZASE-resource.pdf
https://www.lakestoriesnz.org/audio
https://nzase.org.nz/wp-content/uploads/2021/06/2021-06-Matauranga-Maori-koura-NZASE-resource.pdf
https://www.youtube.com/watch?v=OzgwoBeOaAI
https://www.nzherald.co.nz/rotorua-daily-post/news/te-arawa-trials-matauranga-maori-approach-to-stop-lake-weed-and-foster-koura/RVZGV6QHAYK3M53LK2I6NWDX5A/
https://www.youtube.com/watch?v=OzgwoBeOaAI
https://www.nzherald.co.nz/rotorua-daily-post/news/te-arawa-trials-matauranga-maori-approach-to-stop-lake-weed-and-foster-koura/RVZGV6QHAYK3M53LK2I6NWDX5A/
https://www.lakestoriesnz.org/audio
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The three videos from Pacific 

Community describe how 

Indigenous knowledge is being 

used for problem solving in the 

Pacific. Climate change in Niue, 
sustainable fishing in Tonga, 

and finding freshwater in the 

Marshall Islands. What 

examples of Indigenous 

knowledge can you find?

Ra’ui: Giving it back to the 

gods (Science Learning Hub) 

describes ra’ui. This is a 

Pacific method for conserving 

species population, similar to 
rahui. The original Connected 

article includes discussions of 

different perspectives. Not 

everyone agrees.

Seasons in Samoa (NIWA) 

discusses the role of 

indigenous knowledge in 

improving scientific 

understanding. It focuses on 
Samoan observations of 

seasonal changes. How might 

Pacific knowledge and science 

knowledge work together?

Consider Pacific knowledges alongside science 
in contexts that relate to the Pacific

https://www.youtube.com/watch?v=I0G-Qea9hUE
https://www.youtube.com/watch?v=61WazoNJbt8
https://www.youtube.com/watch?v=6awOAHrQvZ8
https://www.youtube.com/watch?v=6awOAHrQvZ8
https://www.sciencelearn.org.nz/resources/3043-ra-ui-giving-it-back-to-the-gods
https://www.sciencelearn.org.nz/resources/3043-ra-ui-giving-it-back-to-the-gods
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2020-Level-3-Kaitiakitanga/Ra-ui-Giving-It-Back-to-the-Gods
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2020-Level-3-Kaitiakitanga/Ra-ui-Giving-It-Back-to-the-Gods
https://niwa.co.nz/sites/niwa.co.nz/files/import/attachments/samoa.pdf
https://niwa.co.nz/sites/niwa.co.nz/files/import/attachments/samoa.pdf
https://www.youtube.com/watch?v=I0G-Qea9hUE
https://www.youtube.com/watch?v=61WazoNJbt8
https://www.youtube.com/watch?v=6awOAHrQvZ8
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Explore these articles from the Science Learning Hub — Pokapū 

Akoranga Pūtaiao. They have timelines for how different 

processes have developed. See how many connections

you can find between technological advances, science practices, 

and science knowledge.

• Rethinking plastics

• New Zealand’s green-lipped mussel industry

• 1080 and pest control

• History of microscopy

Watch the episode of Project Mātauranga which discusses kauri 

dieback. In this case, look for how mātauranga Māori has worked 

with science to find solutions.
https://www.flickr.com/photos/27345927@N07/5491399500

Identify interrelationships between science practices, 
technological advances, mātauranga Māori, and the 
practical advancement of science knowledge

https://www.sciencelearn.org.nz/
https://www.sciencelearn.org.nz/
https://www.sciencelearn.org.nz/resources/2847-rethinking-plastics
https://www.sciencelearn.org.nz/resources/751-new-zealand-s-green-lipped-mussel-industry
https://www.sciencelearn.org.nz/interactive_timeline/12-1080-and-pest-control-a-timeline
https://www.sciencelearn.org.nz/resources/1692-history-of-microscopy-timeline
https://www.sciencelearn.org.nz/resources/1598-fighting-kauri-dieback
https://www.sciencelearn.org.nz/resources/1598-fighting-kauri-dieback
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This may be an opportunity to go into greater depth in one of these areas or another that is 

relevant to your locality.

It may also be a chance for students to share examples of their cultural knowledge.

The green-lipped mussel stories have several links to the scientific analysis of the effect of 

pea crabs on mussel farming. These exemplify how scientists work and try to solve problems.

When exploring these resources, draw on mātauranga Māori connections. For example:

•Mātauranga Māori key to successful mussel restoration project (The Feed)

•Creating a sustainable mussel spat supply with mātauranga Māori (Sustainable Seas 

National Science Challenge).

Opportunities for learning

https://thefeed.co.nz/2022/09/05/matauranga-maori-key-to-successful-mussel-restoration-project/
https://www.sustainableseaschallenge.co.nz/news-and-events/news/seafood-magazine-august-2021/
https://www.sustainableseaschallenge.co.nz/news-and-events/news/seafood-magazine-august-2021/
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Read The chemistry of Fritz 

Haber (NZASE). What 

societal needs were met by 

this scientist's work? Were 

the values and needs of all 

members of society met?

Would you consider him a 

hero?

Watch the trailer for 

Oppenheimer. Why was this 

scientist focused on this 

particular work? What societal 

needs were met by his work? 

Were the values and needs of all 

members of society met? Now 

watch The life of Oppenheimer. 

Do you still feel the same way?

Read The race for a Covid-19 

vaccine, explained (The 

Spinoff) from July 2020. How 

many labs or companies are 

working on a vaccine? Do you 

think they were all looking at a 

Covid-19 virus in 2019?

Were the values and needs of 

all members of society met?

Consider how the values and needs of a society can 
influence the focus of scientific endeavours

https://commons.wikimedia.org/w/index.php?curid=5369334

https://nzase.org.nz/wp-content/uploads/2022/03/2022-03-The-chemistry-of-Fritz-Haber-NZASE-article.pdf
https://nzase.org.nz/wp-content/uploads/2022/03/2022-03-The-chemistry-of-Fritz-Haber-NZASE-article.pdf
https://nzase.org.nz/wp-content/uploads/2022/03/2022-03-The-chemistry-of-Fritz-Haber-NZASE-article.pdf
https://www.youtube.com/watch?v=uYPbbksJxIg
https://www.youtube.com/watch?v=AMo2athcs60
https://www.youtube.com/watch?v=AMo2athcs60
https://thespinoff.co.nz/science/28-07-2020/siouxsie-wiles-toby-morris-the-race-for-a-covid-19-vaccine-explained
https://thespinoff.co.nz/science/28-07-2020/siouxsie-wiles-toby-morris-the-race-for-a-covid-19-vaccine-explained
https://thespinoff.co.nz/science/28-07-2020/siouxsie-wiles-toby-morris-the-race-for-a-covid-19-vaccine-explained
https://thespinoff.co.nz/science/28-07-2020/siouxsie-wiles-toby-morris-the-race-for-a-covid-19-vaccine-explained
https://www.youtube.com/watch?v=uYPbbksJxIg
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This Achievement Standard requires ākonga to describe features 

of science in a local context. There are eleven features of science 

included in the Explanatory Notes. These features reflect lots of the 

ideas developed in our Big Idea and Significant Learning.

Teachers can use the Science Subject Learning Outcomes to 
check students are ready to be assessed.

Not all of the features of science will be included in assessment 

every year. In 2023 only five were selected. This information is in 

NZQA’s External Assessment Specifications.

Assessment opportunity — AS91922 (Science 1.3)

https://ncea.education.govt.nz/science/science/1/3?view=standard
https://ncea.education.govt.nz/science/science/1/3?view=standard
https://www2.nzqa.govt.nz/ncea/subjects/subject/science/
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Examples of features of science include:

• replicable, verifiable data collection

• interpreting patterns and interactions

• linking new evidence to existing models, theories, and ideas

• rigorously reviewing claims

• using specific language, symbols, and conventions

• the development of science ideas in response to new evidence or 

varied perspectives, such as Māori and Pacific knowledge systems

• the influence of the development and use of technology on science

• responding to needs and opportunities

• the influence of social and cultural factors on science

• being tentative by nature; the only certainty in science is when a claim is disproved

• the attributes of the people who carry out the science such as curiosity, collaboration,

competitiveness, creativity, and critical thinking.

The features of science
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Once ākonga can identify the features of science in familiar contexts, have them examine new situations. 

They should be able to say what the features look like, and how they have been demonstrated. These 

three articles contain many aspects of science.

• The science of rongoā  Curiosity, creativity, reviewing claims, Māori knowledge systems, replicable 

verifiable data, science is tentative by nature.

• Building for the future  Responding to needs, social and cultural factors, Pacific knowledge, verifiable 

data collection, creativity, collaboration.

• Your house is cold (Science Journal for Kids) Replicable, verifiable data collection, interpreting patterns 

and interactions, responding to needs, curiosity).

Formative assessment

https://newzealandcurriculum.tahurangi.education.govt.nz/the-science-of-rongo/5637166386.p
https://newzealandcurriculum.tahurangi.education.govt.nz/building-for-the-future/5637166387.p
https://www.sciencejournalforkids.org/wp-content/uploads/2019/09/cool_article.pdf
https://docs.google.com/presentation/d/1rn910Pg8x4oktS1dIS0ZrosFkDhU-tyizG3Tbrnj97Q/present?slide=id.p
https://docs.google.com/presentation/d/1GiuQU3MVaOnGqSFZrlu7KIjd4g_TPcMaVE128EuktCg/present?slide=id.p
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This document encourages you to start programme 
design with a Learning Matrix. It focuses on one Big 
Idea and its related Significant Learning.

Learning activities designed using the Big Ideas and 
Significant Learning will support the use of relevant 
content as contexts. The final stage is to assess the 
learning.
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Summary

Image credit: UDL and the NZC – Ministry of Education

https://vimeo.com/showcase/2950799/video/220717678
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Image credits

Slide 2: Signpost image courtesy Ian McHale, used with permission.

Slide 10: "Brass Protractor" by Compo is licensed under CC BY-SA 4.0.

Slide 13: "Lake Rotoma" by EssjayNZ is licensed under CC BY-NC-SA 2.0.
 "whariki" by jo tito is licensed under CC BY-NC-ND 2.0.
 “Kōura” by Department of Conservation is licensed under CC BY 4.0.
 “The Taniwha Rakairuru” by Lakes380 is licensed under CC BY-SA 4.0.

Slide 15: "Kauri Tree" by russellstreet is licensed under CC BY-SA 2.0. 

Slide 17: "File:Bundesarchiv Bild 183-S13651, Fritz Haber.jpg" by German 
 Federal Archives is licensed under CC BY-SA 3.0.
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https://commons.wikimedia.org/w/index.php?curid=74574458
https://commons.wikimedia.org/wiki/User:Compo
https://creativecommons.org/licenses/by-sa/4.0/?ref=openverse
https://www.flickr.com/photos/19387816@N00/3024784418
https://www.flickr.com/photos/19387816@N00
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://www.flickr.com/photos/27651650@N02/2579717306
https://www.flickr.com/photos/27651650@N02
https://creativecommons.org/licenses/by-nc-nd/2.0/?ref=openverse
https://www.doc.govt.nz/nature/native-animals/invertebrates/crayfish-koura/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by-sa/4.0/?ref=openverse
https://www.flickr.com/photos/27345927@N07/5491399500
https://www.flickr.com/photos/27345927@N07
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
https://commons.wikimedia.org/w/index.php?curid=5369334
https://creativecommons.org/licenses/by-sa/3.0/de/deed.en?ref=openverse
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