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6. Build greater connectivity with museums, zoos and science centres: Non-traditional
learning environments, such as those provided by museums, zoos and science centres,
can play an important part in encouraging STEM competencies and innovations.
Reaching millions of New Zealanders each year, museums and other science
organisations facilitate engagement and lifelong learning, and are ideally placed as
community spaces or forums.

Activities include:
¢ Work with organisations such as museums, zoos and science centres to byi
greater connectivity and agree their role in delivering on the plan. q

7. Build the evidence base on public attitudes to, and engagement with, sciengsan
technology. Improved evidence on public attitudes to, and engagement wj ience and
technology, will assist in targeting future actions. It will form part of the f&;rmg and
evaluation framework for the plan. é

N

¢ Regularly survey public attitudes to, and engagen&?@t , science and

technology.

3.3 Strategic Action Area 3: Science sectos@gaging with the public

Activities include:

Strategic Action Area 3 complements Strategic Action 2 because there cannot be a
scientifically engaged public without there also being a\ blically engaged science sector. This
Strategic Action Area recognises the important r \bat the science sector plays in ensuring the
public relevance of research, whether through le innovations or policy-relevant results.
Publically funded science organisations and@lists have a social responsibility to share
some level of knowledge where it's appli *We also look to science for useful new
technologies and evidence-based gui € on society’s most pressing issues.

1. Ensure that scientists a d&lence organisations, as appropriate, continue to employ
leading edge knowled nd international best practices to engage relevant public(s) in
identifying priority rch questions and usefully disseminating results for publically
funded researc

Activities in

. Ic research funding bodies will review and update the knowledge translation
&ectations for research contracts, and assess the current state of publically-
6 relevant knowledge transfer and end-user engagement practice among funding
v recipients, including with Iwi and Maori organisations. Results of this exercise
\/Q, can be used to inform future expectations

@ o Build on the success of the public engagement process used to identify the
Q’ National Science Challenges by considering an approach and opportunities to
engage the public in the implementation phase of the National Science
Challenges

¢ Royal Society of New Zealand and the PMCSA will work with the scientific
community to develop a Code of Practice for Scientists that enshrines their public
responsibilities. A recent model of such a commitment is the Japanese Council of
Science’s recently updated Code of Conduct of Scientists, which outlines not
only the responsible conduct of research but also the social responsibility of
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science organisations and scientists to engage with the public and policy makers
based on their expert knowledge.

¢ Continue to implement recommendations of the PMCSA on the use of science-
based evidence in policy formation, by creating opportunities, through new
Departmental Science Advisors, for the science sector to engage with
government and share relevant results with policy makers.

2. Ensure that emerging and established scientists and technology researchers have the
basic communication skills to make their research accessible to relevant audiences
beyond their peer community.

Activities include: \9

e Work with the tertiary sector to identify ways to ensure that all emiggn,&g and
established science and technology researchers have access t ing that
supports engagement and the dissemination of their knowle to non-academic

audiences.
N®)

¢ Continue to ensure that scientists’ excellence is ack ,ﬁédged and showcased
through the Prime Minister's Science Awards. @

3. Increase the profile of the work of researchers who @ &ori in science/ pataiao and of
all researchers engaged in matauranga Maori.

Activities include: \

e Increase the profile of the work o@rchers who are Maori in science/ putaiao
and of all researchers engaged(inymatauranga Maori by engaging with
researchers who are Maori 4 nd Maori organisations about their matauranga
Maori and science knowls@ and science projects to build greater connectivity.

4. Support scientists to contrii meaningfully to schools and communities, while
advancing their scientiﬁ,{ t, by enabling their involvement in participatory research.

Activities include:

o Develo mplement a Participatory Science Platform (described below at
3.4). latform will match scientists and members of schools or community

or@ tions seeking to take part in community-initiated and scientist-initiated
e

@ rch.

3.4 Inte ing Action: The participatory science platform

WhileQ?mree SAAs described above each target specific sectoral goals, they are nonetheless
intercariected. A unique feature at the heart of this strategic plan is an integrating activity that
i neously addresses important objectives in all three SAAs. The Participatory Science
orm has the potential to: offer inspiring and relevant learning opportunities for students and
achers; engage learners and participants beyond the school / kura community to reach
parents, whanau and wider communities; and offer researchers the opportunity to become
involved in locally relevant lines of enquiry, where data can be enriched by the local knowledge
and contribution of citizens.

The Participatory Science platform builds on traditional concepts in citizen science and
enhances these through collaborative approaches more common to community-based
participatory research. Participatory Science is a method of undertaking scientific research
where volunteers can be meaningfully involved in research in collaboration with practising
PAGE 22
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scientists (including post-graduate students or researchers and private sector scientists) and
builds on international models of engagement.

The Participatory Science platform is built on four core components and incorporates
Matauranga Maori:

1. A process that seeks ideas for participatory science projects from both the community
(including Early Childhood Education Service and kdhanga, schools / kura, museums
and other organisations, iwi authorities or community associations) and from practising
researchers (from post-graduate students to principal investigators in both the publigrgnd
private sectors); D

2. A managed process for evaluating these ideas for both pedagogical potential (i@
case of schools / kura) and scientific quality, and for ensuring their practicalijjy an
relevance to the participating partners (science sector and community-ba &

3. A web-based match-making process between interested community-baégartners and
practising researchers; and

4. A resource for teachers and other community or learning leaders @ist in developing
their projects to robust standards. «\

ations such as museums
value, pedagogical rigour,
several ideas for projects of

nce Challenges and be national

The goal is to involve schools / kura and/or community-based or
and associations in projects with broad appeal, having both scj
and that resonate with the community. In addition, we are t
national significance that would integrate with the Nation

in reach. \é

The website will serve as a match-making tool b scientists and potential community-
based partners seeking to take part in a resea ject by offering a platform for community-
initiated and scientist-initiated research. \

A multi-sectoral management and revi ahel will be established to maintain quality control
over the programme and advise 0% search ethics requirements.

All projects must have an insti@b home which will provide a coordination role. This could
be a school, museum, zoo, scieNce centre, iwi office or research institute, university or other
tertiary organisation. é-

available to help f meaningful level of community involvement. The seed-grants will part-
fund practising rchers and community/school groups to plan together the research
question, da$ lection, analysis and knowledge translation strategy for the project. In addition,

To enable more s@ted projects, a limited number of one-time seed grants will be made

eligible co uld include research tools or consumables that would not otherwise be
accessi$~ community partners.

ects will be offered as opportunities for community based partners to participate in

ific research as a way to enhance their local input, their science knowledge and their
rest, and (in the case of schools) to strengthen learning programmes through stronger links
to relevant learning environments and expertise.

Once matches are made between community based partners and scientists, these partners
would self-direct their involvement in carrying out the research according to an agreed plan and
approach.

A multi-media campaign will accompany the launch of programme, and a dedicated
website/social media site will provide a sustained channel of communication for ideas that
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continue to emerge. It will build on the momentum created by the Great New Zealand Science
Project and leverages the legacy of that project, including its Facebook page.

3.5 Other government initiatives support the plan

Other government initiatives will contribute to delivering on this plan such as:

e Investing in Educational Success — Teaching and Leadership career pathways initiative
which targets raising achievement through quality teaching and professional leadership
offers an expanding environment in support of the principal objective of this plan.

e The New Zealand Qualifications Authority review of qualifications — Mandatory r S
of levels 1-6 science qualifications and the review of tertiary teaching qualificati are
taking place during 2014.

e Tertiary Education Strategy (TES) - The two most relevant strategic pri @ in the TES
for this plan are: Priority 1, delivering skills for industry, including in a §Bf new and
emerging shortage such as science and technology; and Priority ﬁngthening
research-based institutions. The TES emphasises the importa c\ tertiary institutions
being more outwardly focussed, in particular, connecting Iearrﬁ{g o employment
outcomes and encouraging providers to be more connect ?ﬁndustries and
communities. @

e The State Service’s Commission’s efforts to include @ n for better use of evidence in
public policy formation. This is being operationali rough the creation of a number of
Departmental Science Advisor roles and the cr n of a network of these advisors
chaired by the PMCSA. This plan recogniseg the role of scientists to better connect with
the public service through the DSA netwo@(d other opportunities to bring evidence

into policy formation. C)\
N

e The Office of the PMCSA was esé‘shed, in part, to address the role of science in
society. Positioned at the nex the science sector, government, and the public, a
central focus of the Office i €lp establish better communication of concepts in
science and research to blic and to government. This plan recognises the
uniqueness of the PM model internationally and can leverage the channel of public
communication tha@a Office provides.

e MBIE’s Vision¥a)auranga policy aims to unlock the science and innovation potential of
Maori knowlEdge, people and resources for the benefit of New Zealand. The four
themes of ‘g Vision Matauranga policy are:

S0

o@igenous innovation: contributing to economic growth through distinctive

cience and innovation

?@ Taiao/environment: achieving environmental sustainability through iwi and hapu

relationships with land and sea
N/ 0 Hauora/health: improving health and social wellbeing
Q/ 0 Matauranga: exploring indigenous knowledge and science and innovation

Q~ For this reason the Vision Matauranga policy is embedded across all science
investments, and as such forms a core component for the implementation of MBIE’s
approach to supporting outcomes for Maori and New Zealand.

PART 4 Implementing and evaluating the plan

Addressing the challenges described in the plan are longer term issues that will require a
commitment to sustained change. It will also require us to learn, modify as we go and continue
engaging with stakeholders.
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DRAFT to Ministers 18/6/14



CONFIDENTIAL NOT GOVERNMENT POLICY "
em 17 Page 27

4.1 Implementation approach

As this is the first Science in Society plan, the government has asked the Science in Society
Reference Group to reconvene in 2015 to review progress and advise on any modifications to
the actions to better deliver on the outcomes. MBIE and MoE together with the PMCSA will
oversee implementation of the plan by government agencies, iwi and other sectors including the
education, science, business and museum sectors. The two agencies will also lead a process
of engagement with the public on the plan and the actions in it.

Central to the terms of reference of the PMCSA is to support an improved and productive
relationship between science and society. As such, the PMCSA and the network of %
Departmental Science Advisors will continue to be active in implementation of the plan. q

4.2 Timeframe c‘)\

While the challenges are long-term, the plan sets out a direction for the next years and
actions for the next three years from 2014 to 2017. The actions may be d and enhanced
as we learn more over the life of the plan. '&\

Some actions are already being progressed as they continue or e ce effective existing
actions. Enhancing the role of the Science Media Centre and pilot of a strategic
leadership and coordination role for better connecting scho the science sector are
examples of these actions. Q

The plan also includes actions that can be implemente\ the short to medium term. For
example, the participatory science platform and t Vntestable fund for nationally delivered
one-off events can be developed in 2014/15 for4 mentation in 2015/16.

1-6) approach. This will ensure that th ufficient time to address changes around, for
example, initial teacher education, a king classrooms to the professional science sector.
These actions will help inspire an vide authentic learning opportunities of relevance and
interest to students. &

Finally, some of the proposed action %ﬁ\the education sector require a longer term (Year

4.3 Monitoring an luation framework

A monitoring and ev@on programme will be developed to measure baselines and track
progress in delivesiny ‘on this plan and inform further development. Monitoring and reporting will
include analysgy gender and ethnicity to track the participation rates of females in STEM.

&
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Annex 1: Process for developing this plan
This plan was developed by the MBIE, MoE and the office of PMCSA on behalf of the
Government.

A Science in Society Reference Group of experts provided advice to assist the government to
develop this plan. The members of the Group are:

Professor Sir Peter Professor Sir Peter Gluckman is the PMCSA. He was the founding Director of
Gluckman (Chair) the Liggins Institute and is one of New Zealand’s best-known scientists. He i
internationally respected for his work promoting the use of evidence in poli%]
formation and the translation of scientific knowledge into better social, q
economic, and environmental outcomes. Professor Sir Peter is a Fellp
The Royal Society (London), the Commonwealth’s most prestigious/ngntific
organisation. He is the only New Zealander elected to the Institut¢ o
Medicine of the National Academies of Science (USA) and the emy of
Medical Sciences of Great Britain. In 2009 he became a Kr% f the New
Zealand Order of Merit for services to medicine. In 2001 ceived New
Zealand’s top science award, the Rutherford Medal. N\

Professor Jim Professor Jim Metson is Chief Science Advisor to BTEHe has a PhD in

Metson (Deputy Chemistry from Victoria University of WeIImgton Deputy Dean of

Chair) Science at the University of Auckland, Profes School of Chemical
Sciences, and Associate Director of the Un #y’s Light Metals Research
Centre. He has a background in bundm S ce capability, and has led the
formation of several major |nterd|SC|pI|Q 4 research centres at the University.

Professor Alister Professor Alister Jones is Deputy Vi hancellor of the University of

Jones Waikato. He was Dean of Education and Research Professor and Director of
the Wilf Malcolm Institute of E onal Research at the Faculty of

informed policy, curriculugh sgience and technology education and teacher
development in New d and internationally. He was awarded the New
Zealand Science an hnology Medal. He is Co-Director of the Science
Learning Hubs an -chairs an APEC working group on science and
mathematics edicafion.
Jacquie Bay Jacquie Bayli founding Director of LENScience, an innovative science
educatio ramme within the Liggins Institute. She co-developed the
award mwjnning LENScience Connect learning platform for science education.
Hikitia Ropata Hikij#, ®opata is the General Manager Strategic Development at Careers NZ.
§ Iso a member of the Export Industry Skills Analysis Advisory Group.
e

Education. He has manage; directed research projects that have

) has worked across both social and economic policy and delivery spaces.
\\Mer specific interest is in getting more New Zealanders interested and
>participating in science and technology careers, particularly Maori and
Q Pasifika. She is of Ngati Toa, Ngati Raukawa, Te Ati Awa, Ngéati Porou

~ descent.

Peter Griffitr) Peter Griffin is the founding manager of the Science Media Centre and the
founder and editor of Sciblogs. He was Technology Editor of the New
Q/ Zealand Herald, technology columnist for the Herald on Sunday and a

@l commentator for TVNZ, Radio New Zealand and Radio Live. In 2012 Peter

was a Fulbright-Harkness Fellow undertaking research in the US looking at
centres of excellence in public interest journalism.

Richard Meylan Richard Meylan is Senior Manager Public Engagement and Education at the
Royal Society of New Zealand and formerly was Principal Adviser to the New
Zealand Ministry of Research, Science and Technology. He is a former
teacher and in 2011 spent nine months on a sabbatical to the International
Council for Science in Paris.

Lee Parkinson Lee Parkinson is a communications consultant. A Chartered Marketer and
Fellow of the Chartered Institute of Marketing, he was recently Managing
Partner of lkon Communications. Lee attended the Transit of Venus forum
and was consulted in the development of communications approach for Great
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work with research organisations

the leadership responsibilities within the

KEY: Existing Changed New project
action existing
continuing action
Strategic Goal Action Status | Lead agency | Other
Action agencies
Area
Education | Improve initial | Work with initial teacher education MoE This could form a component of under-
Sector teacher providers, qualification accreditation graduate qualifications for primary
education bodies and relevant professional education, and would be targeted to lift
bodies to identify ways to lift the the confidence of gradu achers to
level of science content in initial teach science (teach ntly report
teacher education limited confidence arly at years
7-8). &
Improve the MoE provides professional learning MoE «
quality and development (PLD) in both English- o
relevance of medium and Maori-medium to build
continuing teacher capability and confidence to ;
professional deliver learning programmes in é
learning and science/pitaiao, O
development technology/hangarau and ‘l\
opportunities mathematics/pangarau ‘b
for teachers in - -
science and Provide primary and secondary MBIE ?¢ In 2014/15, reframe the teacher
technology school teachers with opportunities to z fellowship programme to further imbed

v
&

Q/V'

and develop leadership skills to
enhance the teaching of science
within school communities

school community, enhance leadership
competencies and align with Ministry of
Education initiatives.

Promote the Science/Biotechnology
Learning Hubs to provide an online
repository of New Zealand science
for use by teachers, students and
communities

S

Create a Science SKills in Education
Initiative to support schools and
teachers to build confidence an
access resources to develop gich
contextualised science pro

that are exciting for stuz

RS

es

Create a Teachers in Industry
Project for teachers, to connect
schools with science intensive
businesses to enable teachers to
spend a period of time in the
businesses to bring business
relevant content into their science
lesson plans
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MBI

In 2014/15, promote the
Science/Biotechnology Leaming Hubs
as a high-quality online repository of
New Zealand science and resources to
support science education.

MoE

The initiative will be developed with
education and industry stakeholders to
create a network between local industry,
local and national government and
schools to assist teachers to continue
their science education with providers
who have a proven record of excellence
in science teaching. Examples include
access to courses for primary teachers
with a focus on developing science skills
and knowledge that reflect
science/pataiao in the national
curriculum, and expanding the
availability of the Sir Paul Callaghan
Academy initiative. This initiative
focuses on teacher learning, and will
explore links to the Science in Industry

Programme as appropriate.

MoE

This initiative focuses on building the
currency of programmes, and will
explore links to the Science Skills in
Education initiative as appropriate.

Participants would be supported to
reflect on the practical application of
science in industry for their lessons
plans, upscale Learning and Change
Networks for science, and explore the
development of virtual learning networks
for science teachers on the Network 4
Learning portal. This will enable groups
of schools to connect with the broader
community whilst focussing on raising
science literacy.
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Aotearoa
Public Support quality | The Science Media Centre —a MBIE In 2014/15, enhance the role and reach
engaging science centre that provides an interface for of the Science Media Centre to support
with the journalism and | the media with the science and more training and outreach to science
science coverage in technology sectors and educates journalists to encourage respons ble and
sector the multi- scientists on engaging with the insightful science news reporting and
platform media | media to improve the quality and long-form analysis that is relevant to the
professionalism of science and New Zealand public.
technology reporting
Support quality | Establish a contestable fund for MBIE To be designed and piloted in 2014/15
targeted targeted initiatives that deliver on the and, subject to the results of the pilot,
initiatives on plan for harder to reach groups, implemented in 2015/16.
science and which could not proceed without W
technology government support Q%
Support youth | The STEM feature in the 2014 MBIE To consider its futdréyn 2014/15.
into science Occupation Outlook identified the
and current and future demand for 0
technology- STEM-related careers
based careers — ?’
Youth Transitions Framework that TEC
focuses on more young people é
participating in learning areas of O
high growth and demand (eg STEM
subjects)
Identification of STEM-related MoE, TEC

K

Qy'

credits within the Vocational
Pathways that support students to
progress to higher level STEM-
related education and training

&K

Maori Future Makers website which
profiles Maori and whanau in non-
traditional, knowledge intensive
sectors

Work with Careers NZ to explore
and develop ways to raise
awareness of science and 4
technology careers on the Care@ p

NZ website

©

B
“Careers NZ

y 3
Supporting Young Achieve rds

MBIE

Awards to continue.

Talented School Stud el

Awards

MBIE

In 2014/15, extend the programme to
intermediate students and provide
additional flexibility to reach more low
decile students.

;Q\/ocational Pathways to support
% ools and tertiary providers to

Continue evelop and
promot ake of information
provis learners about science
care

MoE

ontextualise STEM-related learning
in ways that are relevant to further
study and career options

MoE

Consider how to strengthen science
literacy in senior secondary
schooling particularly at year 11

MoE

Promoting STEM careers to
students through the FutureinTech
programme

Callaghan
Innovation

In 2014/15 explore more strategic
targeting of the programme, and other
potential changes to increase its impact

Consider how to increase girls’
participation and achievement in
science and ICT

MBIE and
MoE

Build and
maintain

meaningful

Explore opportunities to better
connect business, local government,

educators, learners and the science

MBIE

To be considered in 2014/15 and,
subject to the results, implemented in
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PMCSA

work of Maori science/ pataiao and of all
researchers in | researchers engaged in matauranga
science/patao Maori by engaging with researchers
and of all who are Maori, iwi and Maori
researchers organisations about their
engaged in matauranga Maori and science
matauranga knowledge and science projects to
Maori build greater connectivity

Across all Develop and implement a

strategic Participatory Science Platform

action

areas

MBIE, MoE

PAGE 32

To be designed and piloted in 2014/15
and, subject to the results of the pilot,
implemented in 2015/16.
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Annex 1: Initial Science in Society strategic plan
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Ministers’ foreword

Science is all around us. From our families and communities to the natural world,
science permeates our daily lives. The role and influence of science is set to increase in
the years ahead.

New Zealanders have curious minds. It is essential that New Zealanders feel encouraged api'
equipped to deal with the challenges and opportunities presented by science and technol
and capable of participating in the debates involving science. We also need an enviro&
that helps New Zealanders carefully weigh the complex trade-offs that sometimes ag
producing and applying scientific knowledge and new technologies. 0

ig' we must

a world leader,
value products,
ies.

New Zealand is a small country. To overcome the disadvantages of modes
harness our curiosity and cultivate our ability to be competitive. If we are
our workforce must be skilled in science and technology to develop ne
meet the demands of business, and adapt to new and changing tec

science across all
ation of New Zealand into a
rnment’s view of the main
summarises available evidence,

Government has a key role to play in facilitating better engage
sectors. This strategic plan presents an approach to the tra
society actively engaged with science. The plan provides,
issues involved in fostering greater engagement in scie
and outlines a number of actions to be developed. \

The Science in Society plan is one of a number wovernment initiatives that recognises the
importance of science to New Zealand’s futur€. si*he project emerged from the National Science
Challenges and sits alongside other initiat%such as the establishment of the Office of the
Prime Minister's Chief Science Advisor rmation of Callaghan Innovation, and the recently-

released draft National Statement of ce Investment.
Developing stronger connectio een science and society is a long-term project. For these
reasons, this plan puts specia hasis on our young people and science education. Science

literacy is fundamentally i
a platform to meet chall

nt to the future of young New Zealanders. It gives our students
and compete, here at home and internationally. This plan
accepts the challeng uilding innovation, creativity and increased science literacy across the
education sector.@ engagement and achievement in science education is absolutely vital.
The education pr sion must prepare all New Zealanders to be participants, and leaders, in a
21st century omy, and society.

Commu@«vi, and whanau engagement in science and technology education is critical to the

succ our learners. The plan engages schools/kura, the community and scientists in

parinemnhips that acknowledge the place of science/pataiao and technology/ hangarau within
yond the New Zealand Curriculum and Te Marautanga o Aotearoa.

g;e plan also identifies ways to increase engagement between the science sector and New
Zealanders as publicly funded science is for the benefit of us all.
Governments in other countries—most recently Australia through the Inspiring Australia
initiative—are seeking to lead the growth of public engagement with science. This plan draws
together the key issues around growing engagement in science in New Zealand and presents
them as the start of a conversation about the role of science in this country.

The task of creating a more publicly engaged science sector and a more scientifically engaged
public is a collaborative process that will occur over time. It will require action from a wide range

MBIE-MAKO-17837945 DRAFT to Steering Group 4 July 2014
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of stakeholders including government, research organisations, schools, non-government
organisations and business. We encourage you to consider the ideas proposed in this plan and
provide your feedback into the review of the plan in 2015.

Steven Joyce Hekia Parata
Minister of Science and Innovation Minister of Education Q;]/

N
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Executive summary

Science and the knowledge and innovation that flow from scientific progress have a central role
in creating and defining our future

Many of today’s most complex decisions (e.g. on public health, natural resources stewardship
and communications technology) require us all to weigh scientific evidence and our values.
New Zealanders should feel encouraged and equipped to engage in the key questions facing
our society now and in the future. The Government’s goal of economic growth through an %
innovation society drives the need for an increasingly science, technology, engineering ar%
mathematics (STEM) competent workforce. \Q

This plan arose from the National Science Challenges and was considered by th@ﬁonal
Science Challenges Panel to be central to the success of all the Challenges. v.

The Government’s objective in this area is to ‘encourage and enable bett %agement with
science and technology across all sectors of New Zealand’ in order to r the outcomes of:

pathways.
e a more scientifically and technologically engaged publi

e more science and technology competent learners choosin; -related career
science sector; and

a more publicly engaged

e more informed New Zealanders, a more skilled é(orce and more responsive science
and technology sectors.

These are long-standing challenges that will Q’\ime to address. This plan sets out a strategic
direction for the next 10 years and actior&@r e next three years.

While actions are underway to enco rQ and enable New Zealanders to engage with science
and technology, more is needed igéare to make the objectives and outcomes of this plan a

reality. &

This plan focuses on thr@on Areas and one Integrating Action, each of which incorporates
specific actions:

e Action Area %urther enhancing the role of the education system
o Impr@itlal teacher education through increased science teaching competencies and

confi e
o professional learning and development for science and technology teachers
o ilding stronger links between science and technology educators and learners, and

@\/ between scientists and technologists, in the classroom and in the community
Q' Action Area two: public engagement with science and technology

o A contestable fund for educational community outreach initiatives that focus on science
and technology

e}

Supporting young people into careers in science and technology

O

Supporting parents and whanau to engage with science

o

Supporting high quality science journalism and media coverage

MBIE-MAKO-17837945 DRAFT to Steering Group 4 July 2014
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o Building stronger links between science and technology businesses, educators and
learners, and between scientists and technologists to better connect business with
science and interest more young people in studying science

o Connect science centres with museums and zoos

o0 Collect evidence about public attitudes to and engagement with science and technology
e Action Area three: science sector engaging with the public

o0 Support scientists to contribute to education while advancing their work

o Ensure that scientists use leading edge knowledge to engage the public in identifyj
research questions and sharing the results q

Ensure that scientists know how to make their research accessible to wider gudiehces

Increase the profile of Maori science/ pataiao researchers and of all resea@yers
engaged in matauranga Maori

o Integrating Action: Participatory Science Platform:

o0 Integrating all three Action Areas through a platform to engage(é‘a@ents, communities
and scientists in participatory science. v
o

This plan recognises and acknowledges the importance of fialduranga Maori to build cultural
confidence and identity, and how, through this, New Ze§ pt Can grow its skills and generate

innovation and creativity. Matauranga Maori is Maori edge that is dynamic, building from
earliest traditions to future knowledge. Each of the three Action Areas and the Integrating Action
will be developed in ways that respect whanau, h
Maori, and focus on realising the potential gai
capability in science and technology to sup
resources.

nd iwi as the key conduits of matauranga
New Zealand through building Maori
aori development and management of natural

The Ministry of Business, Innovation @i Employment and the Ministry of Education, together
with the Office of the Prime Ministefs Chief Science Advisor, will oversee implementation of the
plan by government agencies, jwj/and other sectors including the education, science, business
and museum sectors. '{

This Initial Science in ?ggty strategic plan will be subject to ongoing evaluation and
monitoring. It will res o changing needs and contexts by adapting and extending initiatives
that are making a6 rable contribution to the expected outcomes.

The Science,ifq $ociety Steering Group will reconvene in 2015. Also in 2015 the Ministry of

Business,% ation and Employment and the Ministry of Education will engage with
stakeho$~ and the public to incorporate wider views into a final Science in Society Strategic
Plan.Q/

N/
&
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PART 1 Setting the Scene

Science and technology are critical for enhancing living standards through economic growth and
better social conditions, while protecting the environment. Today, science is embedded in the
many decisions public policy, business, individuals and societies must make. Societies with
strong “science capital'” sustain more innovative economies, and have a greater awaren

both the opportunities and limits of science in development and wellbeing. Science is ¢ to
the many global challenges we face (from environmental challenges to an aging an

increasingly urban population, for instance). 0&

Following significant public engagement in early 2013, the National Science Ch?f’énges Panel
recommended a set of national science challenges to address our most p g health and
environmental issues, and to advance our economy through innovation Panel also
recommended a ‘Science in Society leadership challenge’ as central Q& success of the
National Science Challenges and the most important challenge if Zealand is to
responsibly apply science and innovation and benefit optimally its investment in scientific

research. o

In May 2013, the Government formally accepted the ‘Scigf¥¢e in Society leadership challenge’,
with the Minister of Science and Innovation and the M er of Education subsequently
announcing development of this strategic plan in Na@mber 2013. Annex 1 sets out the

process for developing this plan. \

The plan sets out the objective and outco ?e Government wishes to achieve to strengthen
the place of science in society over the 0 years. It sets out the available evidence on
where New Zealand is now and identi e challenges that need to be addressed. It

concludes by setting out a three- Q}rlan of action to make progress towards the objective and

outcomes. &Q\

The plan does not cover t pply of mathematics skills and demand for STEM skills as these
are being addressed th the Business Growth Agenda and literacy and numeracy
taskforce.

The plan is ad?ﬁ d to all New Zealanders. To be effective, it is important to be specific

about target nces where actions can make the most difference. In particular, the plan
recognise there are certain stakeholders in our social relationship with science that are
importa ents of change.” These are:

2@\/ Students, teachers and the compulsory learning sector
e Parents, whanau and communities

e Business, especially science and technology-led businesses

! Science capital refers to science-related qualifications, understanding, knowledge (about science and ‘how it
works’), interest and social contacts (e.g. knowing someone who works in a science-related job). This definition is
from Aspires Young people’s science and career aspirations, age 10-14, Department of Education and Professional
Studies and King’s College London: 13.
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e The public sector and government

o Communicators of science and technology, including media, internet, museums, zoos,
science centres and industry organisations

e The science sector.

The initial plan presents a coherent approach to addressing the challenge of strengthening the
role of science in our society. The actions in the plan involve wide engagement to deliver @b
plan’s objective and outcomes.
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PART 2 Making the Case

2.1 Why science in society matters

21° century life is driving the need to increase our engagement with science and
technology

Many of today’s toughest decisions at local, national and international levels — about public
health; natural resources stewardship or new and emerging technologies for instance — require
all of us to weigh both scientific evidence and social values. The National Science Challe

are science priorities that respond to the most important, national scale issues and opp es
identified by science stakeholders including the New Zealand public. Many of these a her
challenges we face today and into the future will require creative and innovative solﬁons that
have a basis in scientific discovery and technological application?. New Zealande{s ghould feel
encouraged and equipped to engage in the key questions facing our society n nd in the
future.

The production and application of scientific knowledge and new tech 395 often imply trade-

offs that we need to weigh carefully: how to prioritise research inve t and the potential for
unintended consequences. These are complex issues which no group, such as scientists,
government or businesses, should make on behalf of New Ze ers without their input.

However, addressing these trade-offs requires ‘social li €. ‘Social licence’ is never
guaranteed and depends upon an environment of mu nderstanding and transparent and
deliberate communication between the public aan e sector. This plan is the Government’s

initiative to create the environment needed for so cence to exist.
We need an increasingly STEM-competh&brkforce to have an ‘innovation society’

New Zealand’s economic and social \A&ing depends on the productivity and competitiveness
of the economy and the knowledgeaye tfave to help make informed decisions as a society.
Innovation that leads to increas@ﬁuctivity and promising solutions to society’s most
pressing concerns is increasi eing seen around the world as an important way to generate
economic growth and impreeed living standards®.

Improving policies an ices will enable the development of an ‘innovation society’. To do
this, New Zealand a high performing and responsive science and innovation system and
skilled people wh solve problems and create and deliver high-value products and services

for sustainabl onomic, social and environmental wellbeing. We also need businesses, policy
makers ané’ iZens that are ready to absorb and apply new ideas and approaches.

Our sgi V’e system — particularly the tertiary education organisations that undertake research-
led egﬁing — has a vital role in educating a future generation of scientists with the advanced
e skills that are needed in leading-edge businesses. New Zealand has to be seen
rnationally as an ‘innovation destination’. We must be able to attract and retain the right
talent at the right time to contribute to our vital science. Attracting overseas and domestic
investment in our research is also important for economic growth.

A creative and innovative culture and a wide range of skills are needed for innovation, societal
advancement and sound environmental stewardship. Internationally STEM skills underpin the
development of new practices and technologies, the application of existing technologies and the

2 Programme for International Student Achievement Draft Science Framework.p3.

3 Madsen, JB. 2010. The Anatomy of Growth in the OECD since 1870. Journal of Monetary Economics, v57(6) pp
753-67.
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development of new, high-value products®. STEM skills and competencies also underlie growth
in many industries, such as IT-related industries® and are highly transferable across industries®.

STEM skills, like other kinds of skills, are acquired by individuals over time and in a wide range
of ways. They need to be developed as part of the key competencies for life-long learning’. An
individual with higher levels of competency has a much lower likelihood of experiencing both
economic and social disadvantage than an individual with lower competency levels®.

Students’ career choices are influenced beyond school / kura by family, whanau, iwi, business
and the wider community, with parents providing the most important influences®. Greater q/
community engagement with science and technology could increase the value students

their family or whanau place on the opportunities STEM subjects offer as career path )

The Ministry of Education (MoE) is focused on ensuring that the education syste ,Sivers on
the Government’s key goals of improved outcomes for all New Zealanders, an%?r?ger

economic growth for New Zealand. It is the lead agency on boosting skills employment. Its
ultimate goal is to equip young people with the skills to live a fulfilling life &ontribute to New

Zealand’s economic prosperity. ,Q

The Ministry of Business, Innovation and Employment (MBIE) ai@brow New Zealand for all.
New Zealand’s economic and social wellbeing depends on th uctivity and competitiveness
of our economy and the knowledge we have to help make ir@ ed decisions as a society.
Science provides that knowledge and informs those deci . The science system contributes
know-how for economic growth, helps to identify and ge risks in the natural world, and
provides skilled researchers and workers to support an innovation economy. MBIE aims to
increase the economic contribution of the skKills, sé(e and innovation systems.

N\
2.2 Objectives and outcomes <<\Q
The objective of this strategic plan is t()Q

Encourage and enable bqggéngagement with science and technology across all
sectors of New Zealanek

We expect progress towﬁgﬁle objective will contribute to three expected outcomes:

e a more sciep ly and technologically engaged public and a more publicly engaged
science segtor

e mor nce and technology competent learners choosing STEM-related career
path®ays

o %ﬁore informed New Zealanders, a more skilled workforce and more responsive science
Q}’ and technology sectors.

* Ministry of Business, Innovation and Employment Occupation Outlook 2014, p7.

® Ministry of Business, Innovation and Employment Occupation Outlook 2014, p8.

& Ministry of Business, Innovation and Employment Occupation Outlook 2014, p7.

" New Zealand Curriculum 2007.

8 Better Skills, Better Jobs, Better Lives: A Strategic Approach to Skills Policies’ OECD Publishing, 2012.
http://dx.doi.org/10.1787/9789264177338-en,

® hitp://www.careers.govt.nz/plan-your-career/helping-young-people-make-decisions/what-things-influence-a-young-
persons-career-decisions/ and 'STEM Careers Awareness Timelines: Attitudes and ambitions towards science,
technology, engineering and maths’ Jo Hutchinson, Peter Stagg and Kieran Bentley, University of Derby, 2009.
www.derby.ac.uk/files/icegs_stem_careers_awareness_timelines.pdf
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2.3 The state of play

How competent are STEM learners and how many are choosing STEM-related
career pathways?

There are STEM skills shortages

There are skills shortages for many kinds of scientists, engineers, technologists, health and ICT
professionals'®. Demand for workers in many STEM-related occupations is expected to grow
due to a variety of factors''. In addition, many jobs not directly STEM-related require STE
competencies. Internationally it is estimated that up to 75% of high-growth jobs require

skills and competencies”. \

The number of NZ graduates is growing, but international demand is growi@faster

There is global demand for those with STEM qualifications. Those who gaighe STEM
qualifications required to resolve shortages can often either be lost fro Zealand to the
global job market or pursue alternative careers. MBIE estimates thalﬂ r than half of New
Zealand graduates work in the field in which they studied and highl illed immigrants are often
required to fill the gaps. However, it is expected to become incr gly difficult to attract these
immigrants as wages rise in increasingly knowledge-intensiv ¥dn economies.

The number of domestic students completing bachelor ees across all fields of study has
increased from 19,596 in 2005 to 25,350 in 2012. For ple, in the natural and physical
sciences the increase has been from 1,937 in 20050,2,649 in 2012. The numbers of degree-
level engineering training places has recently i éé The industry training providers are
facing difficulties in growing engineering at te an and technology qualification levels™. In
2012, 15,560 domestic students, or 37% estic students, completed qualifications at
bachelor’s level and above in health; na and physical sciences; engineering and related
technologies, IT, and architecture and@ ing™. Girls and women are under-represented in
studying and working in STEM, ap@rom in the health and biological sciences .

New Zealand school studen‘w ormance in science has declined

New Zealand has a highi@ pected education system. The World Economic Forum’s Global
Competitiveness Ind 013® noted that New Zealanders spend the longest time in
education from pri o tertiary, at 19.67 years and ranked New Zealand seventh for overall
education indicat ut of 142 countries.

Despite thi @ eisa gradual decline over years 11 to 13 in the proportion of students enrolled
in smen$~ ated subjects’’.

Ne Iand students’ performance in science has also declined, and the decline is more
néﬁj in the later years of schooling. The average performance of New Zealand year 5

Immigration NZ: www.immigration.govt.nz/essential skills.htm.
" M/nlstry of Business, Innovation and Employment Occupation Outlook 2014, p8.

Insplrlng Australians

° www.ipenz.org.nz/ipenz/forms/pdfs/NEEP_Project_Report.pdf.
' Ministry of Education 2012 SDR data: New Zealand’s Tertiary Education Sector,
http://www.educationcounts.govt.nz/publications/series/2531/profile-and-trends-2012.
> Association for Women in Science Snapshot: Encouraging women to use and develop their scientific abilities to
ach/eve their full potential, 2011.

http /'www.wipo.int/export/sites/www/freepublications/en/economics/gii/gii_2013.pdf, page 290 Schooal life
expectancy, primary to tertiary education (years) | 2010
"7 From 2008-2010 students with more than 14 credits in science rose from 73.2% to 73.5% and then dropped in
2011 and 2012 to 71.4% and 71.6% respectively.
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students for science in 2010/11 was significantly lower than in 2002/3" and there has been no
significant change in performance for year 9 students since 1994/5. The performance of New
Zealand students at age 15 years (most students are in year 10 at this age) in science remained
relatively stable up to 2009 and declined between 2009 and 2012,

Figure One: Graph showing changes in the average science literacy score for New Zealand students at 15
years between 2006 and 2012 compared to the OECD average20

The National Monitoring Study of Student Ac @ ent (NMSSA) and the Programme for
International Student Assessment (PISA) r; show growing inequity in student performance
in science. This is consistent with other @gs that Maori and Pasifika students were less
confident about science than Pakeha @ sian students.

There are limited data on schz\&ldent performance in technology

PISA or the Trends in Int tional Mathematics and Science Study (TIMMS), and NMSSA is

There are limited data on %ggnt performance in technology because it is not measured by
yet to assess it.

What is causing@ student performance decline?

Researchﬁts that student achievement in science is declining in part because science
teacher ot always confident in teaching science, particularly to diverse groups. Teachers
do ncﬁ( ys have access to the appropriate resources. Furthermore, some students lack
confid®uce in their ability to succeed in STE subjects and lack support for deciding on senior
%(dary school subjects

?row scientifically and technologically engaged is the public and how publicly
engaged is the science sector?

8 Trends in International Mathematics and Science Study.

OECD Programme for International Student Assessment 2012.

Prepared by the Ministry of Education from data from the Programme for International Student Assessment.

H/pk/ns R and Bolstad R. 2005. Staying in Science. Students’ participation in secondary education and on
transition to tertiary studies; and the follow-up study Staying in Science 2 (by Hipkins, R, Roberts, J, Bolstad R and
Ferral H. 2006) NZ Council for Educational Research. Also NMSSA and Education Review Office Science in Years 5
to 8: Capable and Competent Teaching (May 2010): 01/05/2010.
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There is no current comprehensive measure of public engagement in science or
technology or adult STEM literacy

It is difficult to measure public engagement in science and technology and there is no
internationally accepted metric to capture it. The best New Zealand evidence is a survey of
public attitudes to science in New Zealand?%. The survey identified that about half of New
Zealanders were actively interested in science and the other half did not recognise the
relevance of science in their daily lives® (44 percent) or were disengaged from science (9%).
Similar surveys have been done in other countries although comparisons are difficult given
differences in the questions®. %

Relative to comparable countries, a relatively high proportion of New Zealand adults h %
secondary or tertiary qualification®. There are no data on the proportion of these quélifications

that are in STEM subjects. From 2016 New Zealand will assess adult competen in reading,
mathematics and problem solving in technology-rich environments through the gramme for
the International Assessment of Adult Competencies. é

There are limited data on the level and effectiveness of the enga &t of the science
sector and science and technology communicators with the plé

There is increasing recognition of the broader social responsi f scientists to engage with
the wider public in meaningful ways?. It is difficult to track easure this engagement, in
part because it can take place in a great variety of venu with various goals. Two main
ways that scientists engage with the public is by conve% nowledge to governments to
ensure science-informed policy and decision makirQ,a through more direct engagement with

the public.
\?’

Despite the clear objectives, it is still difficu easure the impact of these types of
engagement?’. It is also difficult to esti he proportion of government expenditure on public
engagement by science organisations ever, a proportion of the $1.4 billion? invested by
Government in supporting science novation in New Zealand was spent by universities
and science organisations on mﬁﬁeseamh more accessible to end-users through
communication, public outrea public education. Other government investment in these
organisations may also be @nt on communication, public engagement and education.

Many local governme private sector organisations, such as industry training providers,
Z00S, museums, 56 centres, charities and businesses engage with the public about

&
2 Thi ey, Science and the General Public 2010, was commissioned by the Ministry of Research, Science and
Techn . Similar surveys were also commissioned in 2002 and 2005.
B ary Hipkins, ‘Public Attitudes to Science: rethinking outreach initiatives’ New Zealand Science Review 67.4,
p109. The 44% of New Zealanders with a detached interest in science are described in the survey as a
Instream group’. This group understands that science is important, but they do not consider it is relevant to their
usy, everyday lives. They perceive that: science information lacks relevancy; they receive too much or too little
information; they lack trust in scientists and lack understanding of career pathways for their children / young relatives.
2 For example, Eurobarometer 73.1: Science and Technology Report 2010, European Commission, 2010 and Public
Atitudes to Science 2011: Main Report. Ipsos Mori Social Research Institute/Department of Business, Innovation and
Skills (UK), May 2011. http.//ipsoso-mori.com/Assets/Docs/Polls/sri-pas-2011-main-report. pdf
% 35% of New Zealand adults have a secondary qualification and a further 21% have a tertiary qualification New
Zealand Census 2013.
% THe National Academy Press, On Being a Scientist 2009.
7 Rowe et al, ‘Difficulties in evaluating public engagement initiatives: reflections on an evaluation of the UK GM
Nation public debate about transgenic crops’ Public Understanding of Science, v14 (2005), pp331-352.
% This includes: $967m from Vote Science and Innovation, $335 m from Vote Tertiary Education, $90m from Vote
Primary Industries and $18m from other government areas.
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science and technology for education, cultural and marketing reasons. The Government also
invests $167 million in public broadcasting services and funding museums®.

Since the Science Media Centre was established in 2008, ‘science’ in the media has increased
by 75 percent®.

Use of evidence in policy development

The State Services Commission recently reviewed government agencies to identify where
departmental science advisors could lift internal capabilities to take up research and new q/
knowledge. A network of advisors chaired by the PMCSA will grow in responsibility as
additional Science Advisors are appointed. These changes are expected to help strengg' the
channels of communication with the science sector and progress will be monitored &s
departmental science advisor positions are filled. The network is to report on pro@s to the
State Services Commissioner in 12 months. v

PART 3 Action Areas and Priority Actio,n&@%

This section sets out three Action Areas (AAs), each with a set o@X;ity actions for the next
three years. These actions also maintain a view on the 10-yeaQo izon, commensurate with the
National Science Challenges.

In addition to these Action Areas, at the heart of this p@a Priority Action that spans all three
AAs: the Participatory Science Platform. This platform\@escribed in section 3.4) is designed to
simultaneously: A

o Work with the education sector to mai@&;ier to bring “real-world” science into the
classroom by connecting teachers witRipfactising scientists (AA1)

e Enable and foster the public’s un tanding of and engagement in real-world science
through research that is releva local communities (AA2)

o Offer opportunities for practisjng-scientists to become better engaged with the public by
contributing both to scier\cz\ ucation and to filling knowledge gaps that are locally
relevant and scientificaiﬁg teresting (AA3).

3.1 Action Are@:urther enhancing the role of the education sector
sytem O

The princi@oal of Action Area 1 is to support all young New Zealanders to be resilient
learnersquyiie future-proofed skills to understand, assess and apply rapidly changing science
and t ology knowledge to their everyday lives. This goal will contribute to building creativity,
inn&yvalon and increased critical science literacy. Action Area 1 will include a focus on quality
ing and learning, and providing additional opportunities to enhance competencies,

fidence and dispositions that grow scientific knowledge, curiosity and creativity in students in
partnership with schools / kura, families, whanau, iwi and the business and science
communities.

2 The appropriations in Vote: Culture and Heritage for 2013/14 are $134,417m (for public broadcasting services) and
$33.094m (for museum services). The $33.094m (for museum services) funds the Museum of New Zealand Te Papa
Tongarewa.

% Meltwater Statistics http:/www.sciencemediacentre.co.nz/five-years-of-science-in-the-media.
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The activities in Action Area 1 are focused on five key intervention sites: Early Childhood
Education, primary level education; secondary level education; the transition to further
study/training or employment; and science leadership.

Actions will explicitly focus on enabling a future-oriented science and technology education
system. Integrative thinking for improving science and technology teaching and learning, skills
and dispositions for innovation, and changes to pedagogical practice as e-learning and ICT
evolves will be central. This will include how the focus of science education should differ at the
different levels of schooling.

1.

Improve initial teacher education with increased science teaching competen%}

and confidence \q
New action é
e Lifting the science content in initial teacher education V'

Work with initial teacher education providers, qualiﬁcatio@ditation bodies
and relevant professional bodies to identify ways to Iiﬂd&e vel of science
content in initial teacher education. This could form ponent of under-
graduate qualifications for early childhood and pri education, and would be
targeted to lift the confidence of graduating te to teach science (teachers
currently report limited confidence, particulQ years 7-8).

New research has shown that early chi@d and primary education is an
important window of opportunity for igaparting foundation curiosity and learning
behaviours for learners’ future atﬂ't§ and practices toward science and
technology. To maximise this unity new primary teachers need the
confidence and content kn e to sustain student engagement and progress.

Improve the quality and rele e of continuing professional learning and
development opportuniti@r teachers in science and technology

The Minister of Educati& as appointed an Advisory Group with representatives from
across the educati ctor to provide advice on the design of future PLD across the
compulsory scho sector. The group will provide advice on what improvements
should be ma e targeting of centrally funded PLD to achieve a system-wide lift in
student ac@nent; and provide advice on how changes could be implemented to
achieve théxghaximum impact.

Th @ernment spends more than $80 million every year on PLD to support the

hers and education leaders. This investment is intended to deliver measurable

é pment of a highly capable profession, and a PLD system that builds the skills of
C

N4
&

ains for students across the curriculum, including science/putaiao,
technology/hangarau and mathematics/pangarau.

In 2014 about $5.7 million was appropriated to science and technology PLD. This figure
does not include the science and technology PLD included in other contracts, and that
schools can apply for on the basis of need.

New actions

e Science SKkills in Education Initiative
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Supporting actions

This initiative will support schools and teachers to build confidence and access
resources to develop rich, contextualised science programmes that are exciting
for students, including assisting teachers to continue their science education,
focusing on skills that reflect science/pataiao in the national curriculum, and
expanding the availability of the Sir Paul Callaghan Academy initiative. This
initiative focuses on teacher learning, and will explore links to the Teachers in
Industry Project as appropriate.

Teachers in Industry Project

This project is for teachers, and connects schools with science-intensive Q)q/
businesses to enable teachers to spend a period of time in the busines g))
bring business-relevant content into their science lesson plans. Estab(ksh' g this
programme would likely require a coordinator to connect business{s;nd
schools, with the coordinator connected to both MBIE and MoE.v

Create a Practical Science Vocational Tool Oe

N
We will develop an online tool that allows teachers t '&R‘the standards from the
Vocational Pathways booklets to career example% skill applications in
lessons. The tool will allow educators to answe uestion ‘Why am | learning
this?’ by demonstrating a short video that sh he real-life applications of the
skills and knowledge learnt in the classro d highlights how science credits
for NCEA link to career possibilities. N

A\
o
Providing teachers of scieng\ years 1 to 10 opportunities to work with research
organisations to develop I% rship skills and enhance the teaching of science
within school communi
Promoting the Scier€e/Biotechnology Learning Hubs to provide a high-quality
online repository w Zealand science and resources to support science
education for t rs, students and communities.

&

3. Provide a vari @of opportunities for learners to engage with science and
technolog é

New Q}@ns

@V%
N
&

PAGE 14

Support Science Inquiry pilots

This initiative will assist a small number of schools to engage in a process of
intensive inquiry to improve student outcomes in science. The school’s inquiry
process will involve teachers reflecting on their science teaching practise, involve
the school’s leadership, and foster the development of deep content knowledge
in science.

Extend the Matakokiri Project

The Matakaokiri Project is an iwi lead science program that links pitaiao/hangarau
with English medium schools and local science-based industries. The
programme provides Maori students with out-of-school science wananga and
excursions and builds teacher knowledge and understanding of tikanga in the
science curriculum.
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¢ Establish a science confidence and curiosity initiative

This initiative will grow primary teacher confidence and student engagement in
science and/or technology by developing curious minds in Years 1-8 through
practical, classroom based investigations. This includes the development of
practical kits of science and technology equipment appropriate to the primary
curriculum alongside classroom support on flexible ways to link the resources to
the needs and interests of students

4. Build and maintain meaningful linkages between science and technology W
educators and learners, and practising scientists and technologists, both i
classroom and through opportunities that engage the wider community,

Partnerships with Tertiary Education Organisations, CRIs, private bodie ,Q’ence
organisations (such as museums, science centres, zoos, aquaria, ob e@ories) and
secondary-tertiary programmes that enable participants to experien%rtiary-level
educational activities, are all key for learning outside the classro, hese learning
experiences outside the classroom need to be integrated meaoQ ully within teaching
and learning programmes.

New actions Q'é

e Equitable models to fund students to al@.earning Experiences Outside

The Classroom
N3

This work will identify the assess andards on the National Qualifications
Framework (levels 2 and 3) that wil¥improve the visibility of STEM capabilities
within assessment standards

e Develop and implement rticipatory Science Platform

based groups an isations and practising researchers in questions that are
scientifically ri , locally relevant and pedagogically innovative. The platform
includes cerqnicoordinator roles that will oversee the platform and be a conduit
between I@' g environments and scientists.

5. Reviewin&e position and content of digital technology within the New Zealand
Curri @n and Te Mauratanga o Aotearoa

This Platform (descrss' sgelow at 3.4)will engage schools / kura, community-

Il work alongside sector partners to review the positioning and content of digital
nology within the framework of the New Zealand Curriculum and Te Mauratanga o

\/ otearoa.
Q%Action Area 2: Public engaging with science
Improved evidence on public attitudes to, and engagement with science and technology, will

assist in targeting future actions. It will form part of the monitoring and evaluation framework for
the plan.

The goal of this Action Area is to build a nationally supportive environment for public
engagement in science and technology. In addition, the Action Area is also designed to
increase the number of learners with an interest in STEM-related career pathways. This action
area recognises the changing demographic of New Zealand including the increasing iwi and
hapu asset base and the partnership model of service delivery. It operates with Action Area 3 to
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encourage greater dialogue between the science sector and the public by helping move toward
‘a more scientifically engaged public’ and ‘a more publicly engaged science sector’.

The immediate objective is to enhance the quality, breadth and depth of science communication
to the public by the media, scientists, and organisers of national science and technology public
events, support youth into science and technology-based careers and build greater connectivity
across sectors. In the longer term, Action Area 2 recognises that the culture change necessary
to encourage and enable public engagement in science must start with young learners, their
teachers, families, whanau and their communities.

1. Support quality targeted initiatives on science and technology for traditionally, er-
to-reach audiences &'X,
New actions C)

¢ A contestable fund for science outreach and engaging P@er-to-reach
groups \O

We will establish a contestable fund which will fund tional community
outreach initiatives that focus on science and tec y

There is a growing international recognition t
science and technology find their greatest ss with people who are engaged
in science. The challenge is to reach an ire a broader base of New
Zealanders through initiatives that bring°\gsience and technology to groups that
are generally considered harder to réggh. This action will support initiatives with a
broad reach.

orts to engage the public in

Ng
2. Support youth into science and tecthgéy-based careers

Actions in this area will develop m %sponsive educational pathways, including the
impacts of student study choiceg, amd to develop entrepreneurial thinking in the science and
innovation sector. The relevaggd( science and technology learning to future career options
needs to be made clearer earlier stage for learners, and the education and training
pathways leading to theq;potential careers should be clarified.

New actions Q/

o Ino@ ing girls’ participation and achievement in science and ICT

@s work will involve actions aimed at influencing girls’ subject choices to
increase their participation and achievement in science and ICT areas of study.

Q/@pporting actions

Q/\/ Working with Careers NZ to raise awareness of science and technology careers
Q~ on the Careers NZ website

e Working to develop and promote the uptake of information provision for learners
about science careers

e Supporting talented school students through young achievers and travel awards

e Exploring more strategic targeting of the FutureinTech programme, and other
potential changes to increase its impact

¢ Reviewing and evaluate the pilot of the Science Education Leadership and
Coordination role for merit to expand
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e Using the Vocational Pathways to design programmes that use real world
contexts to deliver science and technology education in ways that engage
learners’ needs and interests

e Considering how to strengthen science literacy in senior secondary schooling
particularly at Year 11

¢ Considering the future of the STEM feature in the Occupational Outlook.

3. Support parents and whanau to increase their engagement with science:
New action ¢b’1¢

¢ Develop a Participatory Science Platform

(The platform described below at 3.4). will offer Early Childhood E ion
Services, schools / kura and their communities opportunities to ipate in
scientific research in projects with broad appeal, scientific v@ d pedagogical
rigour that resonate with the community. \O

%owledges and builds on
es as young learners’ first
s’ engagement with science
ing together practising scientists
Id questions.

The development of parental/whanau and community involveme
the importance of parents and families/whanau and local com
mentors, while also providing an opportunity to encourage
through community collaborative research opportunities t
with schools and other community organisations on re

businesses, science and technology ators and learners, and practising

4. Build and maintain meaningful linkag $ een science and technology-led
scientists and technologists

New action

e Connecting busi&local government, educators with the science sector

We will explgrg opportunities to connect science and technology-led businesses
with learngf’s,\educators, local government and the wider science sector.

Improw onnections between science and technology-led businesses and
lear t a regional, industry or sector level will give more learners real world

tanding of potential STEM career pathways. It will enable more science
technology-led businesses to promote STEM careers and build early
e@onnecﬁons with future employees and deliver growth and economic outcomes.

5. ort quality science journalism and coverage in the multi-platform media. Print,
evision and online media (including socially networked media and blogging) are powerful
tools for engagement with the public. This priority action will continue to harness the positive
power of the media to help make science and the complexities of risk and scientific
uncertainty more accessible.

Supporting action
¢ We will enhance the role and reach of the Science Media Centre to support more

training and outreach to science journalists to encourage responsible and

insightful science news reporting and long-form analysis that is relevant to the
New Zealand pubilic.
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6. Build greater connectivity with museums, zoos and science centres

Supporting action

e We will work with organisations such as museums, zoos and science centres to
build greater connectivity and agree their role in delivering on the plan.

Non-traditional learning environments, such as those provided by museums,
zoos and science centres, can play an important part in encouraging STEM
competencies and innovations. Reaching millions of New Zealanders each year,
museums and other science organisations facilitate engagement and Iifelongq/
learning, and are ideally placed as community spaces or forums. (b

N

7. Build the evidence base on public attitudes to, and engagement with, sc@'}oe and

technology. v
Supporting action %
o We will regularly survey public attitudes to, and engage@n with, science and
technology. ?\

3.3 Action Area 3: Science sector engaging w@ﬁle public

Action Area 3 complements Action Area 2 because there Q@ot be a scientifically engaged
public without there also being a publicly engaged scie ector. This Action Area recognises
the important role that the science sector plays in ensdxhg the public relevance of research,
whether through saleable innovations or policy-relewant results. Publically funded science
organisations and scientists have a social resp lity to share some level of knowledge
where it's applicable. We also look to scienca@ seful new technologies and evidence-based
guidance on society’s most pressing isssz

advancing their scientific t, by enabling their involvement in participatory

1. Support scientists to co::té%?meaningfully to schools and communities, while
research

New action Q/Q"

e Deve Qnd implement a Participatory Science Platform

Th tform (described below at 3.4) will match scientists and members of
ools or community organisations seeking to take part in community-initiated
% d scientist-initiated research.

2. @f/ﬂl ensure that scientists and science organisations continue to employ leading
ge knowledge and international best practice to engage relevant public(s) in
identifying priority research questions and usefully disseminating results for publicly
funded research.

New actions

e Engaging the public in implementing the National Science Challenges

As the National Science Challenges are implemented, we will consider an
approach and opportunities to engage the public in the implementation. This
project builds on the success of the public engagement process used to identify
the National Science Challenges.
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While Action Areas 1, 2 and 3 target specific sectoral goals, they are nonetheless
interconnected. A unique feature at the heart of this strategic plan is an integrating activity that
simultaneously addresses important objectives in all three Action Areas.

The Participatory Science platform builds on traditional concepts in citizen science and
enhances these through collaborative approaches more common to community-based
participatory research. Participatory Science is a method of undertaking scientific research
where volunteers can be meaningfully involved in research in collaboration with practising
scientists (including post-graduate students or researchers and private sector scientists) and']/
builds on international models of engagement. q(b

The goal is to involve schools / kura and/or community-based organisations such a;‘%nu eums
and associations in projects with broad appeal, having both scientific value, ped al rigour,
and that resonate with the community. In addition, we are testing several ideas@ojects of

national significance that would integrate with the National Science Challeng nd be national

in reach.
The Partic . . &\O
e Participatory Science Platform has the potential to:
o offer inspiring and relevant learning opportunities for studeftXand teachers
e engage learners and participants beyond the school / @mmunity to reach parents,
whanau and wider communities; and
We will offer researchers opportunities to become@ed in locally relevant lines of
enquiry, where data can be enriched by the Ioc@n wledge and contribution of citizens.

The Participatory Science platform is built on four@ge components and incorporates

Matauranga Maori:
O

1. A process that seeks ideas for paptigipatory science projects from both the community
(including Early Childhood Edugafpn Service and kohanga, schools / kura, museums
and other organisations, iwi gau ities or community associations) and from practising
researchers (from post-gr e students to principal investigators in both the public and
private sectors);

2. A managed process '%v
case of schools /
relevance to th

r evaluating these ideas for both pedagogical potential (in the

nd scientific quality, and for ensuring their practicality and

cipating partners (science sector and community-based);

3. A web-based% h-making process between interested community-based partners and
practising r rchers; and

4. A resourge Yor teachers and other community or learning leaders to assist in developing

their% ts to robust standards.

The Pla OFFPS website will serve as a match-making tool between scientists and potential
com y-based partners seeking to take part in a research project by offering a platform for
c ity-initiated and scientist-initiated research.

Q‘rnulti-sectoral management and review panel will be established to maintain quality control
over the programme and advise on any research ethics requirements.

All projects must have an institutional home which will provide a coordination role. This could
be a school, museum, zoo, science centre, iwi office or research institute, university or other
tertiary organisation.

The projects will be offered as opportunities for community based partners to participate in
scientific research as a way to enhance their local input, their science knowledge and their
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interest, and (in the case of schools) to strengthen learning programmes through stronger links
to relevant learning environments and expertise.

Once matches are made between community based partners and scientists, these partners
would self-direct their involvement in carrying out the research according to an agreed plan and
approach.

A multi-media campaign will accompany the launch of programme, and a dedicated
website/social media site will provide a sustained channel of communication for ideas that
continue to emerge. It will build on the momentum created by the Great New Zealand Sciem
Project and leverages the legacy of that project, including its Facebook page. q%

To enable more sophisticated projects, a limited number of one-time seed grants wil be made
available to help foster a meaningful level of community involvement. The seed- will part-
fund practising researchers and community/school groups to plan together the §grch
question, data collection, analysis and knowledge translation strategy for thexprdject. In addition,
eligible costs could include research tools or consumables that would no@wise be
accessible to community partners. &\

3.5 Other government initiatives support the Qﬁ plan

Other government initiatives will contribute to delivering Q plan such as:

¢ Investing in Educational Success — Teaching eadership career pathways initiative
which targets raising achievement through QQ?lity teaching and professional leadership
offers an expanding environment in sup the principal objective of this plan.

¢ The New Zealand Qualifications Auju# review of qualifications — Mandatory reviews
of levels 1-6 science qualification dthe review of tertiary teaching qualifications are
taking place during 2014.

e Tertiary Education Strateg S) - The two most relevant strategic priorities in the TES
for this plan are: Priority ivering skills for industry, including in areas of new and
emerging shortage sudﬁe science and technology; and Priority 5, strengthening
research-based in ions. The TES emphasises the importance of tertiary institutions
being more ou focussed, in particular, connecting learning to employment
outcomes an %ouraging providers to be more connected to industries and
communitieq?

e The St érvice’s Commission’s efforts to include action for better use of evidence in
publi cy formation. This is being operationalised through the creation of a number of
D ental Science Advisor roles and the creation of a network of these advisors
ed by the PMCSA. This plan recognises the role of scientists to better connect with
Qhe public service through the DSA network and other opportunities to bring evidence

@\/ into policy formation.

e The Office of the PMCSA was established, in part, to address the role of science in
society. Positioned at the nexus of the science sector, government, and the public, a
central focus of the Office is to help establish better communication of concepts in
science and research to the public and to government. This plan recognises the
uniqueness of the PMCSA model internationally and can leverage the channel of public
communication that the Office provides.
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e MBIE’s Vision Matauranga policy aims to unlock the science and innovation potential of
Maori knowledge, people and resources for the benefit of New Zealand. The four
themes of the Vision Matauranga policy are:

0 Indigenous innovation: contributing to economic growth through distinctive
science and innovation

o Taiao/environment: achieving environmental sustainability through iwi and hapa
relationships with land and sea

o Hauora/health: improving health and social wellbeing

0 Matauranga: exploring indigenous knowledge and science and innovation.

For this reason the Vision Matauranga policy is embedded across all science investm , and

as such forms a core component for the implementation of MBIE’s approach to suppQrting
outcomes for Maori and New Zealand.

v
PART 4 Implementing and evaluating the@%n
will require a

Addressing the challenges described in the plan are longer term issu
commitment to sustained change. It will also require us to learn, m s we go and continue

engaging with stakeholders.

4.1 Implementation approach ;

As this is an initial Science in Society plan, the govern has asked the Science in Society
Reference Group to reconvene in 2015 to review proghess and advise on any modifications to
the actions to better deliver on the outcomes. MBIBgnd MoE together with the PMCSA will
oversee implementation of the plan by govern gencies, iwi and other sectors including the
education, science, business and museum s . The two agencies will also lead a process

of engagement with the public on the pla§ ée}}o e actions in it.

Central to the terms of reference of th CSA is to support an improved and productive
relationship between science and iety. As such, the PMCSA and the network of
Departmental Science Advisors,wihNcontinue to be active in implementation of the plan.

@

While the challenge ong term, the plan sets out a direction for the next ten years and
actions for the next Wiree years from 2014 to 2017. The actions may be modified and enhanced
as we learn m@o er the life of the plan.

re already underway as they continue or enhance effective existing actions.
e role of the Science Media Centre and MoE'’s pilot of a strategic leadership and
on role for better connecting schools and the science sector are examples of these

Qﬁe plan also includes actions that can be implemented in the short to medium term. For
example, the participatory science platform and the contestable fund for initiatives focused on
science outreach and engaging harder-to-reach groups will be developed in 2014/15 for
implementation in 2015/16.

Finally, some of the proposed action areas for the education sector require a longer term (Year
1-6) approach. This will ensure that there is sufficient time to address changes around, for
example, initial teacher education, and linking classrooms to the professional science sector.
These actions will help inspire and provide authentic learning opportunities of relevance and
interest to students.
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4.3 Monitoring and evaluation

The monitoring and evaluation activities will be proportional to the funding available for the
Science in Society project. The emphasis will be on monitoring and making the best use of
existing data.

Monitoring will comprise:

e A survey of public attitudes toward science, complemented by in-depth qualitative
research with the general public

¢ Analysis and synthesis of education and skills data, for example student achieven'%an
science and maths

e Analysis and synthesis of administrative data, for example monitoring of M%E&ence
contracts and science communications measures and indicators

¢ Formal and informal stakeholder consultation. V'

MBIE has developed an intervention logic to inform the monitoring actlvm
intervention logic details the links between the challenges that SCIenc
address, the activities being undertaken within the action areas and ntended impacts and
outcomes. These impacts and outcomes include short-term chan $ﬁ awareness, medium-
term changes in behaviour, and long-term changes in terms of onsive science and
technology sector and a skilled workforce. The intervention @Fmodel will inform the selection
of indicators and measures for monitoring purposes. Q

Work to date has included MBIE commissioning (in Juhg*2014) a survey of public attitudes
towards science and technology and the ways in WI the public conceptualises science. This
survey will retain some questions asked in preyi tudies for comparability, and thus will
identify changes in public attitudes from thos&vious studies. Responses to questions in the
survey will form part of the baseline mea or monitoring the initial plan.

The Ministry of Education is able to t@ existing data collection and analysis to monitor the
impact of the plan. The Ministry r ly publishes data about student achievement in science
and mathematics through Publj levement Information (PAI) which is available on
www.educationcounts.govt. Is reporting covers all levels of the curriculum, and draws on

information about Nation dards, NCEA and Early Childhood participation. Information is
provided by ethnicity a der, and is measured against Government targets. This reporting
is able to provide ar measure of the direct impact of the plan on student achievement.

The performan Qnework for the National Science Challenges will include some assessment
of public en ent in science.

Monitori %d evaluation will establish a baseline and track progress against the initial plan’s

The monitoring and evaluation activities for this plan are founded on the plan’s three expected
outcomes as follows.

Outcome 1: a more scientifically and technologically engaged public and a more publicly
engaged science sector

We will know we’re making progress on this when:
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e a greater proportion of New Zealanders across all sectors of society are engaged with,
and value, science and technology

o there is more in-depth media reporting on science and technology based on robust
scientific evidence

¢ there are increased opportunities for the public to learn about, and be involved in,
scientific research and uptake continues to grow across all tiers of society

o there are more opportunities for the public and the science sector to engage in
discussion about societal use and limits of new technology and applications for existj

technology Cb
e publicly funded research responds to the needs of New Zealanders and recogn@s%the
diverse needs and issues of communities. &
Outcome 2: more science and technology competent learners choosin M-related
career pathways O
We will know we’re making progress on this when: 'Q

¢ we achieve greater student demand for STEM courses a@glifications at all levels of
the qualifications framework (1-10)

e teachers have improved access to the resourc
links between the STM curriculum and career p

y need to teach STM subjects and

e we have developed greater teacher confidence in g@ing for STM outcomes
ways are clarified.

Outcome 3: More informed New Zealander: \?:ore skilled workforce and more
responsive science and technology secéng

In the longer term, we expect that proﬁ towards outcomes one and two will contribute to
New Zealand’s economic growth a ial and environmental wellbeing through:

e agreater number of Ne anders with the skills needed to support creativity,
innovation and knowle ptake and use
e publicly funded scieNGE€ and technology which responds to the needs of New Zealanders

e New Zealanc@ake more informed decisions on issues of importance to 21st century

life. 00
&

(OV‘
N/
Qf(/
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Annex 2: Process for developing this plan
This plan was developed by the MBIE, MoE and the office of PMCSA on behalf of the

Government.

A Science in Society Reference Group of experts provided advice to assist the government to
develop this plan. The members of the Group are:

Professor Sir Peter
Gluckman (Chair)

Professor Sir Peter Gluckman is the PMCSA. He was the founding Director of
the Liggins Institute and is one of New Zealand’s best-known scientists. He i
internationally respected for his work promoting the use of evidence in poli%]
formation and the translation of scientific knowledge into better social, q
economic, and environmental outcomes. Professor Sir Peter is a Fellp
The Royal Society (London), the Commonwealth’s most prestigiou
organisation. He is the only New Zealander elected to the Institut¢ o
Medicine of the National Academies of Science (USA) and the
Medical Sciences of Great Britain. In 2009 he became a Kr%
Zealand Order of Merit for services to medicine. In 2001 C
Zealand’s top science award, the Rutherford Medal. N\

ientific

emy of
f the New
eived New

Professor Jim
Metson (Deputy
Chair)

Professor Jim Metson is Chief Science Advisor to BTEHe has a PhD in
Chemistry from Victoria University of WeIImgton Deputy Dean of
Science at the University of Auckland, Profes School of Chemical
Sciences, and Associate Director of the Un #y’s Light Metals Research
Centre. He has a background in bundm S ce capability, and has led the
formation of several major |nterd|SC|pI|Q 4 research centres at the University.

Professor Alister
Jones

Professor Alister Jones is Deputy Vi hancellor of the University of
Waikato. He was Dean of Education and Research Professor and Director of
the Wilf Malcolm Institute of E onal Research at the Faculty of
Education. He has manag directed research projects that have
informed policy, curriculu@ience and technology education and teacher
development in New d and internationally. He was awarded the New
Zealand Science an hnology Medal. He is Co-Director of the Science
Learning Hubs an -chairs an APEC working group on science and
mathematics edicafion.

Jacquie Bay

Jacquie Ba founding Director of LENScience, an innovative science
educatio ramme within the Liggins Institute. She co-developed the
award wjnning LENScience Connect learning platform for science education.

Hikitia Ropata

O

<
N

\J

Hikij#, ®opata is the General Manager Strategic Development at Careers NZ.
Iso a member of the Export Industry Skills Analysis Advisory Group.

§has worked across both social and economic policy and delivery spaces.
e

r specific interest is in getting more New Zealanders interested and
participating in science and technology careers, particularly Maori and
Pasifika. She is of Ngati Toa, Ngati Raukawa, Te Ati Awa, Ngéati Porou
descent.

Peter Griffit*?)

%
v
&

Peter Griffin is the founding manager of the Science Media Centre and the
founder and editor of Sciblogs. He was Technology Editor of the New
Zealand Herald, technology columnist for the Herald on Sunday and a
commentator for TVNZ, Radio New Zealand and Radio Live. In 2012 Peter
was a Fulbright-Harkness Fellow undertaking research in the US looking at
centres of excellence in public interest journalism.

Richard Meylan

Richard Meylan is Senior Manager Public Engagement and Education at the
Royal Society of New Zealand and formerly was Principal Adviser to the New
Zealand Ministry of Research, Science and Technology. He is a former
teacher and in 2011 spent nine months on a sabbatical to the International
Council for Science in Paris.

Lee Parkinson

Lee Parkinson is a communications consultant. A Chartered Marketer and
Fellow of the Chartered Institute of Marketing, he was recently Managing
Partner of lkon Communications. Lee attended the Transit of Venus forum
and was consulted in the development of communications approach for Great
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Annex 3: Key definitions

What do we mean by ‘science’, technology and STEM?

Science is a set of formal processes that interrogates the “real things” or phenomena of the
natural and social world in order to construct explanations of them, that is, to know the world.*'
It describes a way of thinking about the world, a creative process which generates knowledge
and the ability to think critically about that knowledge. The New Zealand Curriculum descril}e'j
science as “a way of investigating, understanding and explaining our natural, physical WO%
and the wider universe.”* It involves generating and testing ideas, and gathering evid n@
through various means which include observation, investigation, modelling and com@?}tation
and debate with others to develop scientific knowledge, understanding and expla@)ﬂ S

v

cts of science
the other. Certain
about’ science is
iscussion on today’s

Science knowledge means both knowledge of the processes, methods,
on one hand, and knowledge about science’s applications and limitatig
audiences will specialise in knowledge ‘of science, but basic knowl
broader and is an important tool of 21st century citizenship and p ek“d
most pressing societal concerns. This has been referred to as al science literacy®>. We
also acknowledge that ‘knowledge’ may also mean the scie ector’s own knowledge of
various public audiences and how to connect with these e their science relevant.

Technology intervenes in the world to solve problems,@et needs or desires, that is, to create
part of the made world*. The New Zealand Curri Ukyy describes technology as “intervention
by design: the use of practical and intellectual r ces to develop products and systems that
expand human possibilities by addressing n @ nd realising opportunities. Adaptation and
innovation are at the heart of techno/ogicz@&ctice...Which is never static”.*®

STEM is the internationally recognisec@rm that refers to subjects or areas of learning, namely
science, technology, engineering athematics, which are used broadly and are inclusive of
all levels of learning. Often, the, nym is used as shorthand to denote the family of numerate
subjects, even when one or more are not considered. In the plan, we distinguish deliberately
between STEM and STM h refers to compulsory level subjects (science, technology and
mathematics) because jneering is taught only at tertiary level. STE refers to science,
technology and engin g subjects.

What do we n@gy ‘engagement’?

Engagem@%én and should be a range of things for different people and different times, and is
depend?L on purpose.

T | of ‘engagement’ in the plan is to recognise and enable the role that we all have in
rstanding, becoming informed and questioning what we need science to address and what
Q@ do with the new knowledge that science produces.

In some instances, this is through the opportunity to learn in a more hands-on and relevant way
that can help shape our attitudes and decisions. In other situations, it is a participatory tool for a
more open approach to research and for making decisions about how to use the information it

Bringing Communities Together.

Know to Make Sense of Science, Bulletin of Science Technology & Society 2013 33: 138
See footnote 33.
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produces. This is one way that a stronger relationship between science and society can be
developed.

For the

public (including government) ‘engagement’ means the acquisition and application of

multiple types of STEM-knowledge by multiple kinds of audiences for various purposes.

For the
well as

science sector it involves communicating new knowledge clearly for different users, as
undertaking research and responding to the knowledge needs of society.

Taken together these characteristics of ‘engagement’ imply an improved and productive sogiyl
relationship between the science sector and wider society that will lead to the responsib Q)
application of knowledge for the social, environmental and economic wellbeing of NewN

Zealanders. «
Thus, in the plan, the focus is on engagement in: vg)
- acquiring knowledge, which is about the public, including and es compulsory
level learners acquiring the STE skills and knowledge needed elop a career in
science and/or to engage in much needed and ongoing publ versations about the

application of scientific knowledge and technology. é

sincluding the public, being

o that public science research is
pact. It is also about the public
opportunities in Participatory Science.

generating knowledge, which is about knowledge u
enabled to help identify issues requiring science i
more relevant and stands to have more meani
being part of the research itself, including throu

applying knowledge, is about being en@o make the best use of what we know,
including the responsible and evolvin& of or limiting of new technologies or novel
applications of existing technolog Q

O

This definition of engagement refl fresh approach through a necessary mix of what has in
the past been called ‘public un nding of science’ or ‘science literacy’ and of ‘public

engagement in science’. 2
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work with research organisations

the leadership responsibilities within the

KEY: Existing Changed New project
action existing
continuing action
Action Goal Action Status | Lead Other Comment
Area agency agencies
Education | Improve initial Work with initial teacher education MoE This could form a component of under-
Sector teacher providers, qualification accreditation graduate qualifications for primary
education bodies and relevant professional education, and would be targeted to lift
bodies to identify ways to lift the the confidence of graduating teachers to
level of science content in initial teach science (teachers tly report
teacher education limited confidence, p. y at years
7-8).
: A
Improve the MoE provides professional learning MoE N
quality and development (PLD) in both English- &
relevance of medium and Maori-medium to build o
continuing teacher capability and confidence to ?.
professional deliver learning programmes in
learning and science/pataiao, é
development | technology/hangarau and O
opportunities mathematics/pangarau ‘\
for teachers in . .
science and Provide primary and secondary MBIE In 2014/15, reframe the teacher
technology school teachers with opportunities to s v fellowship programme to further imbed

and develop leadership skills to
enhance the teaching of science
within school communities

school community, enhance leadership
competencies and align with Ministry of
Education initiatives.

Promote the Science/Biotechnology
Learning Hubs to provide an online
repository of New Zealand science
for use by teachers, students and
communities

o

In 2014/15, promote the
Science/Biotechnology Learning Hubs
as a high-quality online repository of
New Zealand science and resources to
support science education.

Create a Science Skills in Education
Initiative to support schools and
teachers to build confidence and
access resources to develop ric

contextualised science progr;
that are exciting for stude:l@

The initiative will be developed with
education and industry stakeholders to
create a network between local industry,
local and national government and
schools to assist teachers to continue
their science education with providers
who have a proven record of excellence
in science teaching. Examples include
access to courses for primary teachers
with a focus on developing science skills
and knowledge that reflect
science/pataiao in the national
curriculum, and expanding the
availability of the Sir Paul Callaghan
Academy initiative. This initiative
focuses on teacher learning, and will
explore links to the Science in Industry

Programme as appropriate.

Create a Teachers in Industry MoE
Project for teachers, to connect
schools with science intensive
businesses to enable teachers to
spend a period of time in the
businesses to bring business
relevant content into their science
lesson plans

This initiative focuses on building the
currency of programmes, and will
explore links to the Science Skills in
Education initiative as appropriate.

Participants would be supported to
reflect on the practical application of
science in industry for their lessons
plans, upscale Leamning and Change
Networks for science, and explore the
development of virtual learing networks
for science teachers on the Network 4
Leamning portal. This will enable groups
of schools to connect with the broader
community whilst focussing on raising
science literacy.

Develop The New Zealand Curriculum (NZC) MoE The NZC identifies five key
science and and Te Marautanga o Aotearoa competencies which are to be
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Public
engaging
with the
science
sector

profiles Maori and whanau in non-
traditional, knowledge intensive
sectors

Support quality | The Science Media Centre — a MBIE In 2014/15, enhance the role and reach
science centre that provides an interface for of the Science Media Centre to support
journalism and | the media with the science and more training and outreach to science
coverage in the | technology sectors and educates journalists to encourage responsible and
multi-platform scientists on engaging with the insightful science news reporting and
media media to improve the quality and long-form analysis that is relevant to the

professionalism of science and New Zealand public.

technology reporting
Support quality | Establish a contestable fund for MBIE To be designed and piloted in 2014/15
targeted targeted initiatives focused on and, subject to the results of the pilot,
initiatives on science outreach and on engaging implemented in 2015/16.
science and harder-to-reach groups
technology Q
Support youth The STEM feature in the 2014 MBIE To consider its futurges 4/15.
into science Occupation Outlook identified the @
and current and future demand for
technology- STEM-related careers &
based careers — l al\

Youth Transitions Framework that TEC N

focuses on more young people V’

participating in leaming areas of

high growth and demand (eg STEM

subjects) 4 O

Identification of STEM-related MoE, TEC " -

credits within the Vocational v

Pathways that support students to é

progress to higher level STEM-

related education and training r@’

Maori Future Makers website which TPK

Work with Careers NZ to explore
and develop ways to raise
awareness of science and
technology careers on the Careers
NZ website

{(\

@gers NZ

Supporting Young Achievers 0 MBIE Awards to continue.
Awards
y 3
Talented School Stude | MBIE In 2014/15, extend the programme to
Awards intermediate students and provide
additional flex bility to reach more low
Q. decile students.
Continue w s velop and MoE
promote ake of information
provisi armers about science
car
Vocational Pathways to support MoE
ols and tertiary providers to
ntextualise STEM-related learning
6 in ways that are relevant to further
v study and career options
@ Consider how to strengthen science MoE
V literacy in senior secondary
schooling particularly at year 11
:a Promoting STEM careers to Callaghan In 2014/15 explore more strategic
students through the FutureinTech Innovation targeting of the programme, and other
programme potential changes to increase its impact
Consider how to increase girls’ MBIE and
participation and achievement in MoE
science and ICT
Build and Explore opportunities to better MBIE To be considered in 2014/15 and,
maintain connect business, local government, subject to the results, implemented in
meaningful educators, learners and the science 2015/16.
links between sector at a regional, industry or
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science/pataiao | Maori by engaging with researchers

and of all who are Maori, iwi and Maori

researchers organisations about their

engaged in matauranga Maori and science

matauranga knowledge and science projects to

Maori build greater connectivity
Across all Develop and implement a MBIE, MoE To be designed and piloted in 2014/15
action Participatory Science Platform and, subject to the results of the pilot,
areas implemented in 2015/16.
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Ministers’ foreword

New Zealand has always been proud of its “do-it” attitude. From the very first humans to
land here, generations of us have seen a problem and come up with an ingenious way to
deal with it — from how to grow warm temperature kumara in a much colder climate to a
novel piece of farm equipment put together in the barn. We can thank curious Kiwi minds
for these examples of science and innovation, and the need for them is set to increasp]i/n
the years ahead. (b

All New Zealanders should feel encouraged and equipped to deal with the challeng/ﬁ'a\?
opportunities presented by science and technology, and capable of participating ip-the debates
involving science. We also need an environment that helps New Zealanders tﬁgtheir natural
curiosity to interrogate, decide on and make the most of new development@ echnologies.

New Zealand is a small, geographically isolated and well educated co To overcome the
disadvantages of modest size, we must maximise opportunities to haffiess our curiosity and

cultivate our ability to be competitive and improve social and envir ntal outcomes. Our
workforce must be skilled in science and technology to develo igh value products, meet
the demands of business, and mitigate and adapt to the cha s of a quickly changing world.

This Science in Society strategic plan is one of a numb% Government initiatives that
recognises the importance of science to New Zealand'sfuture. The project emerged from the
National Science Challenges and sits alongside othq)nitiatives such as the establishment of
the Office of the Prime Minister’'s Chief Science isor, the formation of Callaghan Innovation,
and the recently-released draft National State of Science Investment.

Developing stronger connections betwengience and society is a long-term project.

fundamentally important to the of young New Zealanders. It gives our students a platform
to meet challenges and comp ere at home and internationally. This plan accepts the
challenge of building innov , creativity and increased science literacy across the education
sector. Lifting engagem d achievement in science education is absolutely vital. The
education profession t'prepare all New Zealanders to be participants, and leaders, in a 21st
century economy, ociety.

This plan puts special empha:is{@r young people and science education. Science literacy is

critical to t cess of our learners. The plan engages schools/kura, the community and
scientis artnerships that acknowledge the place of science/pitaiao and technology/
hang within and beyond the New Zealand Curriculum and Te Marautanga o Aotearoa.

Business,wnity, iwi, and whanau engagement in science and technology education is

nment has a key role to play in facilitating better engagement in science across all
ors. This plan draws together the key issues around growing engagement in science in
New Zealand, summarises available evidence and outlines a number of innovative actions to be
developed, and presents them as the start of a conversation about the role of science in this
country.

The plan also identifies ways to increase engagement between the science sector and New
Zealanders as publicly funded science is for the benefit of us all.

Developing a more publicly engaged science sector and a more scientifically engaged public is
a collaborative and long term process. It will require action from a wide range of stakeholders

PAGE 1
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including government, research organisations, schools, non-government organisations,
families/whanau, communities and businesses. We believe the ideas in this plan will get us a
considerable way down that track. We also know that New Zealand is a nation of curious and
creative people with great ideas. As the new actions in the plan are tested, reviewed and
adjusted, we encourage you to get involved while also thinking about what could be done better.
Your feedback will be most welcome when progress on the initial plan is reviewed in 2015.

Steven Joyce Hekia Parata ch
Minister of Science and Innovation Minister of Education&x'
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Executive summary

Science and the knowledge and innovation that flow from scientific progress have a critical role
in creating and defining our future

Many of today’s most complex decisions (e.g. on public health, natural resources stewardship
and communications technology) require us all to weigh scientific evidence and our values. This
will be even more so in future years as the world becomes increasingly connected and
technology and knowledge advance. As New Zealanders we should all feel encouraged an@]/
equipped to engage in the key questions facing our society now and in the future. Improvi

New Zealand’s economic, social and environmental outcomes through growing an inng}”\@ve
society drives the need for an increasingly science, technology, engineering and magthematics
(STEM) competent workforce. C)

This plan responds to the science and society challenge for government consid&red by the
National Science Challenges Panel to be central to the success of all the@enges.

The Government’s objective in addressing this challenge is to ‘encouég\e'and enable better
engagement with science and technology across all sectors of Neé?ﬁland’ society in order to

deliver the outcomes of:
e more science and technology competent learners, &re choosing STEM-related
career pathways
e a more scientifically and technologically engag& blic and a more publicly engaged
science sector
e a more skilled workforce, more informed Wealanders and more responsive science

and technology. O
AN

These are long-standing challenges tha %ake time to address. While some actions are
underway to encourage and enable b@engagement with science and technology, more are
needed if we are to make the obje%a nd outcomes of this plan a reality. This plan sets out a
strategic direction for the next 1Q2Q s and actions for the next three years.

This plan focuses on thre @ﬁon Areas and one Integrating Action, each of which incorporates
specific actions: Q/

e Action Area o rther enhancing the role of the education system

o0 Improve_init&l teacher education through increased science teaching competencies,
leadi increased confidence

o B n-service professional learning and development for science and technology
t@e ers
’Q/ uilding stronger links between science and technology educators, learners,
Q/ technologists and scientists, in the classroom and in the community

Action Area two: public engagement with science and technology

o0 Establishing a contestable fund for education and outreach initiatives on science and
technology for harder to reach sectors of the community

o

Supporting young people into careers in science and technology

o

Supporting parents and whanau to engage with science

o

Supporting high quality science journalism and media coverage
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o Building stronger links between businesses, educators and learners, and between
scientists and technologists to better connect business with science and interest more
young people in studying science

o Build stronger links between the science and education sectors and science centres,
museums and zoos

0 Monitor data about public attitudes to and engagement with science and technology
Action Area three: science sector engaging with the public
0 Support scientists to contribute to broader science education while advancing their wark

0 Support scientists and science organisations to continue to use leading edge pr %Bs
and standards to engage the public in identifying research questions and shari e

results &

Ensure that scientists know how to make their research accessible to w?ééudiences
h

Increase the profile of Maori science/ pataiao researchers and of re@'
in matauranga Maori \O
Integrating Action: Participatory Science Platform: &

0 Integrating all three Action Areas through a platform to e@x students, communities
and scientists in participatory science. Q~

ers engaged

This plan recognises and acknowledges the importance atauranga Maori to build cultural
confidence and identity, and how, through this, New Z d can grow its skills and generate
innovation and creativity. Matauranga Maori is Maqri kitowledge that is dynamic, building from
earliest traditions to future knowledge. Each of tg%ée Action Areas and the Integrating Action
will be developed in ways that respect whanay; U and iwi as the key conduits of matauranga
Maori, and focus on realising the potential gaix$0r New Zealand through building capability in
science and technology to support Maorj nomic development and management of natural

resources.

The Ministry of Business, Innovati nd Employment and the Ministry of Education, together
with the Office of the Prim ister's Chief Science Advisor (PMCSA), will oversee
implementation of the plan overnment agencies, iwi and other sectors including the

education, science, busin Q-and museum sectors.

This Initial Science ociety strategic plan will be subject to ongoing monitoring and
evaluation. It will r d to changing needs and contexts by adapting and extending initiatives

that are making a Waasurable contribution to the expected outcomes.

The Scierzagjn Society Reference Group will reconvene in 2015 to consider progress in
deliveri the objective and outcomes and to incorporate wider stakeholder views into its
ongoj %evelopment and implementation.

T¢ llowing diagram summarises the initial plan’s approach in responding to the challenges of
er engagement with science and technology.
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1. Setting the Scene

Science and technology are critical for enhancing living standards through economic growth and
improving social and environmental outcomes. Today, science is embedded in the many
decisions policy makers, business, individuals and societies must make. Societies with strong
“science capital”” sustain more innovative economies and have a greater awareness of both the
opportunities and limits of science in development and wellbeing. Science is central to the many
global challenges we face (from environmental challenges to an aging and increasingly urba‘l]/
population, for instance).

Following significant public engagement led by Government in early 2013, the Natlgﬂn C|ence
Challenges Panel recommended a set of national science challenges to address ost
pressing health and environmental issues, and to advance our economy throu ovation.
entral

The Panel also recommended a ‘Science in Society leadership challenge’ to the
success of the National Science Challenges and the most important ch e if New Zealand
is to responsibly apply science and innovation and benefit optimally fr investment in
scientific research. v

In May 2013, the Government formally accepted the ‘Science @ety leadership challenge’,
with the Minister of Science and Innovation and the Minister@ ducation subsequently
announcing development of this strategic plan in Novem 13. Annex 1 sets out the
process for developing this plan. \
The plan sets out the objective and outcomes the? ernment wishes to achieve to strengthen
the place of science in society over the next 1 It sets out the available evidence on
where New Zealand is now. It concludes b ng out a three-year plan of action to make
progress towards the objective and outc

are being addressed through the iness Growth Agenda and the literacy and numeracy

taskforce. &

w Zealanders. To be effective, it is important to be specific

e actions can make the most difference. In particular, the plan
certain stakeholders in our social relationship with science who are
ange.” These are:

The plan does not cover the supplygf@thematics skills and demand for STEM skills as these

The plan is addressed to
about target audience
recognises that ther:
important ‘agents

) Stud@teachers and the compulsory learning sector
. redts, whanau and communities
o &;nce sector including technology
QQV\/ Business, especially science and technology-led businesses

The public sector and government

e Communicators of science and technology, including traditional and online media,
museums, zoos, science centres and industry organisations

! Science capital refers to science-related qualifications, understanding, knowledge (about science and ‘how it
works’), interest and social contacts (e.g. knowing someone who works in a science-related job). This definition is
from Aspires Young people’s science and career aspirations, age 10-14, Department of Education and Professional
Studies and King’'s College London: 13.
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The plan presents a coherent approach to addressing the challenge of strengthening the role of
science in our society. The actions in the plan support wide engagement to deliver on the plan’s
objective and outcomes.

Curious minds case study
How could surgery be improved?
New Plymouth nurse Lorraine Parthemore invented a traction device for patients
undergoing surgery to correct a damaged disc in the neck.

e
2. Making the Case &'\'

2.1 Why science in society matters ?“

21° century life is driving the need to increase our engagement w:tl@ nce and
technology

Many of today’s toughest decisions at local, national and internatiq vels — about public
health, natural resources stewardship or new and emerging techs J dgies for instance — require
all of us to weigh both scientific evidence and social values. T§ ational Science Challenges
are science priorities that respond to the most important, hal scale issues and opportunities
identified by science stakeholders including the New Ze d public. These encompass
environmental, societal, health and economic goals. y of these and other challenges we
face today and into the future will require creative aqd, innovative solutions that have a basis in
scientific discovery and technological applicatio %ew Zealanders should feel encouraged and
equipped to engage in the key questions faC\ r society now and in the future.

The production and application of scienti owledge and new technologies often imply trade-
offs that we need to weigh carefully s as how to prioritise research investment and the
potential for unintended conseque . Addressing these trade-offs requires ‘social licence’
because these are complex iss ich no single group, such as scientists, government or
businesses, should make on bekalf of New Zealanders without their input. Social licence’ exists
where there is an environ of mutual understanding and transparent and deliberate
communication betwee public and science sector. This plan includes actions to create the
environment neede@ocial licence’ to exist.

We need an irg@ingly STEM-competent workforce for an ‘innovation society’

New Zeal%%/economic and social wellbeing depends on the productivity and competitiveness

ofthe e y and the knowledge we have to help make informed decisions as a society.
Innovdjion that leads to increased productivity and promising solutions to society’s most
pressiglg concerns is increasingly being seen around the world as an important way to generate

@ mic growth and improved living standards®.

Improving policies and practices will enable the development of an ‘innovation society’. To do
this, New Zealand needs a high performing and responsive science and innovation system and
skilled people who can solve problems and create and deliver high-value products and services
for sustainable economic, social and environmental wellbeing. We need businesses, policy
makers and citizens who are able to create, absorb and apply new ideas and approaches.

2 programme for International Student Achievement Draft Science Framework.p3.
% Madsen, JB. 2010. The Anatomy of Growth in the OECD since 1870. Journal of Monetary Economics, v57(6) pp
753-67.
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Our science system — particularly the tertiary education organisations that undertake research-
led teaching — has a vital role in educating a future generation of scientists, technologists and
innovators with the advanced science skills that are needed in leading-edge businesses. New
Zealand has to be seen internationally as an ‘innovation destination’. We must be able to attract
and retain the right talent at the right time to contribute to our vital science. Attracting overseas
and domestic investment in our research is also critical for economic growth.

A creative culture and a wide range of skills are needed for innovation, societal advancement
and sound environmental stewardship. Internationally, it is recognised that STEM skills un é?g'n
the development of new practices and technologies, the application of existing technologi nd
the development of new, high-value products and services*. STEM skills and compet@ IS
also underlie growth in many industries®, and are highly transferable across industrJrGQ‘s.

STEM skills, like other kinds of skills, are acquired by individuals over time andzha wide range
of ways. They need to be developed as part of the key competencies for lif learning’. An
individual with higher levels of competency has a much lower likelihood eriencing both
economic and social disadvantage than an individual with lower compﬁ@ncy levels®.

Students’ career choices are influenced beyond school / kura by%ﬂ%, whanau, iwi, business
and the wider community, with parents providing the most im t influences®. Greater
community engagement with science and technology coul ase the value students and
their family or whanau place on the opportunities STEM jects offer as career pathways.

The Ministry of Education (MoE) is focused on ens rin}that the education system delivers on
the Government’s key goals of improved outcom all New Zealanders, and stronger
economic growth for New Zealand. It is the le ency on boosting skills and employment. Its
ultimate goal is to equip young people with ills to live a fulfilling life and contribute to New
Zealand’s economic prosperity. Q

It is focused on improving the pr: vity and competitiveness of our economy and the

The Ministry of Business, Innova&gé Employment (MBIE) aims to grow New Zealand for all.
knowledge we have to help maﬁg informed decisions as a society. The science system

contributes know-how for omic growth, helps to identify and manage risks in the natural
world, and provides skill earchers and workers to support an innovation economy. MBIE
aims to increase the mic contribution of the skills, science and innovation systems.
O
V - -
Q Curious minds case study

Could you invent a robot capable of climbing walls?
A team o@gineers from the University of Canterbury have come up with technology for
robo&/ can walk up walls and across ceilings.

LN

N

Q~

* Ministry of Business, Innovation and Employment Occupation Outlook 2014, p7.

® Ministry of Business, Innovation and Employment Occupation Outlook 2014, p8.

& Ministry of Business, Innovation and Employment Occupation Outlook 2014, p7.

" New Zealand Curriculum 2007.

8 Better Skills, Better Jobs, Better Lives: A Strategic Approach to Skills Policies’ OECD Publishing, 2012.
http://dx.doi.org/10.1787/9789264177338-en,

® hitp://www.careers.govt.nz/plan-your-career/helping-young-people-make-decisions/what-things-influence-a-young-
persons-career-decisions/ and 'STEM Careers Awareness Timelines: Attitudes and ambitions towards science,
technology, engineering and maths’ Jo Hutchinson, Peter Stagg and Kieran Bentley, University of Derby, 2009.
www.derby.ac.uk/files/icegs_stem_careers_awareness_timelines.pdf
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2.2 Objective and outcomes
The objective of this strategic plan is to:

Encourage and enable better engagement with science and technology across all
sectors of New Zealand.

We expect progress towards the objective will contribute to three expected outcomes:

¢ more science and technology competent learners, and more choosing STEM-relat cr]/
career pathways q?b

¢ a more scientifically and technologically engaged public and a more publiclyé\r:g}ged
science sector

e a more skilled workforce, more informed New Zealanders and mor@ponsive science
and technology. O
\
Ly

Curious minds case stud @‘
What if there was a safer way to c&ndling?
d

An Inglewood teenager invented a safer way to g ling after her mother

cut herself with an axe. The device won a pri the New Zealand
Innovators Awards. AN\

¥

2.3 The state of play <<\

How competent are STEM Iearne@and how many are choosing STEM-related
career pathways?

There are STEM skills sho éées

There are skills shorta many kinds of scientists, engineers, technologists, health and ICT
professionals™. A nu of factors are expected to lead to increasing demand for workers in
many STEM-relate cupations™’. In addition, many jobs not directly STEM-related require
STEM competencigs. Internationally it is estimated that up to 75 percent of high-growth jobs
require STE@IS and competencies'?.

The nw@ of NZ graduates is growing, but international demand is growing faster

Thexe 4§ global demand for those with STEM qualifications. Those who gain the STEM
ications required to resolve shortages are often either lost from New Zealand to the global
market or pursue alternative careers. MBIE estimates that fewer than half of New Zealand
graduates work in the field in which they studied and highly skilled immigrants are often required
to fill the gaps. However, it is expected to become increasingly difficult to attract these
immigrants as wages rise in increasingly knowledge-intensive Asian economies.

% Immigration NZ: www.immigration.govt.nz/essential skills.htm.
" Ministry of Business, Innovation and Employment Occupation Outlook 2014, p8.
"2 Inspiring Australians
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The number of domestic students completing bachelor degrees across all fields of study has
increased from 19,596 in 2005 to 25,350 in 2012. For example, in the natural and physical
sciences the increase has been from 1,937 in 2005 to 2,649 in 2012. The numbers of degree-
level engineering training places has recently increased. The industry training providers are
facing difficulties in growing engineering at technician and technology qualification levels™. In
2012, 15,560 domestic students, or 37% of domestic students, completed qualifications at
bachelor’s level and above in health; natural and physical sciences; engineering and related
technologies, IT, and architecture and building™. Girls and women are under-represented in
studying and working in STEM, apart from in the health and biological sciences ™.

New Zealand school student performance in science has declined QQ;]/

New Zealand has a highly respected education system. The World Economic Forwﬁﬁ’s lobal
Competitiveness Index for 2013® noted that New Zealanders spend the longest {fmg In
education from primary to tertiary, at 19.67 years and ranked New Zealand se for overall
education indicators out of 142 countries.

Despite this, there is a gradual decline over years 11 to 13 in the pro PbQof students enrolled
in science-related subjects’’. New Zealand is not unique in this, as?; nes have been seen in
many other developed countries.

New Zealand students’ performance in science has also de@ and the decline is more
marked in the later years of schooling. The average pe nce of New Zealand year 5
students for science in 2010/11 was significantly Iowe in 2002/3" and there has been no
significant change in performance for year 9 stude ts sihce 1994/5. The performance of New
Zealand students at age 15 years (most students%‘(n year 10 at this age) in science remained
relatively stable up to 2009 and declined betwzen2009 and 2012

<<<<\

/\Y\Q/

Q-
N2
O
0%

@Q/

(OV‘
N/
Qf(/

S www.ipenz.org.nz/ipenz/forms/pdfs/NEEP_Project_Report.pdf.
" Ministry of Education 2012 SDR data: New Zealand’s Tertiary Education Sector,
http://www.educationcounts.govt.nz/publications/series/2531/profile-and-trends-2012.
'® Association for Women in Science Snapshot: Encouraging women to use and develop their scientific abilities to
ach/eve their full potential, 2011.

http //'www.wipo.int/export/sites/www/freepublications/en/economics/qii/gii_2013.pdf, page 290 School life
expectancy primary to tertiary education (years) | 2010

” From 2008-2010 students with more than 14 credlits in science rose from 73.2% to 73.5% and then dropped in
2011 and 2012 to 71.4% and 71.6% respectively.

Trends in International Mathematics and Science Study.

° OECD, Programme for International Student Assessment 2012.
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Figure One: Graph showing changes in the average science literacy score for New Zealand students at 15
years between 2006 and 2012 compared to the OECD average20

e
Y
A
O
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&\O
N
The National Monitoring Study of Student Achievement (N %and the Programme for

International Student Assessment (PISA) results show grOging inequity in student performance
in science in New Zealand. A\

There is limited data on school student perf\r@{ce in technology

There is limited data on student performang\]g'{echnology because it is not measured by PISA
or the Trends in International Mathemati@ d Science Study (TIMMS), and NMSSA is yet to

assess it. O

What is causing the decline in\?%ent performance?

teachers are not always tdent in teaching science, particularly to diverse groups. Teachers
do not always have a to the appropriate resources. Furthermore, some students lack
confidence in their aigifity to succeed in STE subjects and lack support for deciding on senior
secondary schoo 2

Research suggests that i&t achievement in science is declining in part because science

How scie ally and technologically engaged is the public and how publicly
engageﬁs he science sector?

Th re% no current comprehensive measure of public engagement in science or
t@(ology or adult STEM literacy

I: is difficult to measure public engagement in science and technology and there is no
internationally accepted metric to capture it. The best New Zealand evidence is a survey in

2 Prepared by the Ministry of Education from data from the Programme for International Student Assessment.

2 Hipkins, R and Bolstad R. 2005. Staying in Science. Students’ participation in secondary education and on
transition to tertiary studies; and the follow-up study Staying in Science 2 (by Hipkins, R, Roberts, J, Bolstad R and
Ferral H. 2006) NZ Council for Educational Research. Also NMSSA and Education Review Office Science in Years 5
to 8: Capable and Competent Teaching (May 2010): 01/05/2010.

PAGE 11



CONFIDENTIAL NOT GOVERNMENT POLICY ltem 19 Page 14

2010 of public attitudes to science®?. The survey identified that about half of New Zealanders
were actively interested in science and the other half did not recognise the relevance of science
in their daily lives®® (44 percent) or were disengaged from science (9%). Similar surveys have
been done in other countries although comparisons are difficult given differences in the
questions?*.

Relative to comparable countries, a relatively high proportion of New Zealand adults have a
secondary or tertiary qualification®. There are no data on the proportion of these qualifications
that are in STEM subjects. From 2016 New Zealand will assess adult competencies in reading,
mathematics and problem solving in technology-rich environments through the Programme Qr
the International Assessment of Adult Competencies. QQ)

There are limited data on the level and effectiveness of the engagement of than':k'nce
sector and science and technology communicators with the public Q

There is increasing recognition of the broader social responsibility of scientj ¥~engage with
the wider public in meaningful ways®. It is difficult to track and measure gfi$engagement, in
part because it can take place in a great variety of venues and with va% goals. Two main
ways that scientists engage with the public is by conveying knowle governments to
ensure science-informed public policy and decision making, and@h more direct
engagement with the public. Q~

the proportion of government expenditure on public e ment by science organisations.
However, a proportion of the $1.4 billion?® invested by Government in supporting science and
innovation in New Zealand was spent by universit \énd science organisations on making
research more accessible to end-users throu munication, public outreach and public
education activities. Other government iné\% t in these organisations may also be spent on

It is difficult to measure the impact of these types of engg ent?. It is also difficult to estimate

communication, public engagement and ation.

Z00S, MuUSeums, science centres, ities and businesses engage with the public about
science and technology for e ion, cultural and marketing reasons. The Government also
invests $167 million in publ@oadcasting services and funding museums®.

N7
éO

22 This surveyﬁ}/fce and the General Public 2010, was commissioned by the Ministry of Research, Science and

Many local government and privatege@r organisations, such as industry training providers,

Technology ¢Sjiawar surveys were also commissioned in 2002 and 2005.

2 Rosem kins, ‘Public Attitudes to Science: rethinking outreach initiatives’ New Zealand Science Review 67.4,

2010, %e 44% of New Zealanders with a detached interest in science are described in the survey as a

‘mains%n group’. This group understands that science is important, but they do not consider it is relevant to their

bygyNereryday lives. They perceive that: science information lacks relevancy; they receive too much or too little

i ation; they lack trust in scientists and lack understanding of career pathways for their children / young relatives.
?‘For example, Eurobarometer 73.1: Science and Technology Report 2010, European Commission, 2010 and Public

titudes to Science 2011: Main Report. Ipsos Mori Social Research Institute/Department of Business, Innovation and

Skills (UK), May 2011. http.//ipsoso-mori.com/Assets/Docs/Polls/sri-pas-2011-main-report.pdf

% 35% of New Zealand adults have a secondary qualification and a further 21% have a tertiary qualification New

Zealand Census 2013.

% THe National Academy Press, On Being a Scientist 2009.

2" Rowe et al, ‘Difficulties in evaluating public engagement initiatives: reflections on an evaluation of the UK GM

Nation public debate about transgenic crops’ Public Understanding of Science, v14 (2005), pp331-352.

2 This includes: $967m from Vote Science and Innovation, $335 m from Vote Tertiary Education, $90m from Vote

Primary Industries and $18m from other government areas.

2 The appropriations in Vote: Culture and Heritage for 2013/14 are $134,417m (for public broadcasting services) and

$33.094m (for museum services). The $33.094m (for museum services) funds the Museum of New Zealand Te Papa

Tongarewa.
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Since the Science Media Centre was established in 2008, ‘science’ in the media has increased
by 75 percent®.

As scientific engagement with the public has increased and changed in character, potential
ethical issues have emerged and it is timely for the science sector to reconsider standards of
scientific conduct.

Use of evidence in policy development

reviewed government agencies to identify where departmental science advisors could lif
internal capabilities to take up research and new knowledge. A network of advisors a&
government departments chaired by the PMCSA will grow in responsibility as additjgal cience
advisors are appointed. These changes are expected to help strengthen the char@? of
communication with the science sector and progress will be monitored as dep ntal science
advisor positions are filled. The network is to report on progress to the Sta@e vices
Commissioner in 12 months. O

N\

@?‘

This section sets out three Action Areas designed to deliv%@ ﬁe objective and outcome of the

In part as a response to a report by the PMCSA, the State Services Commission recently Q;]/

3. Action Areas and Priority Actions

plan. Each action area includes a set of priority actions he next three years that are divided
into innovative actions developed specifically for the escribed as ‘new actions”) and work
already underway, that will be aligned with the objective of the plan (described as ‘supporting
actions’). These actions maintain a view on the 1&& horizon, commensurate with the
National Science Challenges.

In addition to these Action Areas, at the h \of this plan is an Integrating Action that spans all
three AAs: the Participatory Science P rm. This platform (described in section 3.4) is
designed to simultaneously:

o Work with the education to make it easier to bring “real-world” science into the
classroom by connectin@ achers with practising scientists

o Enable and foster t ublic’s understanding of and engagement in real-world science
through researchgi relevant to local communities

e Create OPW for science professionals to become better engaged with the public
by contributi th to science education and to filling knowledge gaps that are locally
relevant a cientifically valuable.

<

3.1 z/ Area 1: Enhancing the role of education

T@ﬁnciple goal of Action Area 1 is to support all young New Zealanders to be resilient
%ﬂ ners with future-proofed skills to understand, assess and apply rapidly changing science

nd technology knowledge to their everyday lives. This goal will contribute to building creativity,
innovation and increased critical science literacy. Action Area 1 will include a focus on quality
teaching and learning, and providing additional opportunities to enhance competencies,
confidence and dispositions that grow scientific knowledge, curiosity and creativity in students in
partnership with schools / kura, families, whanau, iwi and the business and science
communities.

% Meltwater Statistics http:/www.sciencemediacentre.co.nz/five-years-of-science-in-the-media.
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The activities in Action Area 1 are focused on five key intervention sites: Early Childhood
Education, primary level education; secondary level education; the transition to further
study/training or employment; and science leadership.

These activities will explicitly focus on enabling a future-oriented science and technology
education system. Integrative thinking for improving science and technology teaching and
learning, skills and dispositions for innovation, and changes to pedagogical practice as e-
learning and ICT evolves will be central. This will include how the focus of science education

should
1.

2.

differ at the different levels of schooling.

Improve initial teacher education with increased science teaching competenegi/
leading to increased confidence @

New action &

O

o Lifting the science and technology content in initial teacher?ducation

We will work with initial teacher education providers, quag\@tlon accreditation
bodies and relevant professional bodies in considerin ature and scope of
science and technology content in initial teacher ed ion. This could form a
component of under-graduate qualifications for e ildhood and primary
education, and would be targeted to lift the co Qe-nce of graduating teachers to
teach science (teachers currently report limj onfidence, particularly at years

7-8). \e

Early childhood and primary educatiQQ}'s important for imparting foundation
curiosity and learning behaviour fﬁearners’ future attitudes and practices
toward science and technolog aximise this opportunity new primary
teachers need the confiden d content knowledge to sustain student

engagement and progrecs)Q

Q,Curious minds case study
How can %munity lift students’ engagement with science?

The Hutt Valley Primpary Science Education Network hosted by Hutt City Council and
the Open Polyt IC, brings together key stakeholders, including school principals, to
address chal in science education in primary schools.

>
Impro e quality and relevance of continuing professional learning and
dev, ent (PLD) opportunities for teachers in science and technology

Q}%Government spends more than $80 million every year on PLD to support the
e

N/
&

PAGE 14

velopment of a highly capable profession, and a PLD system that builds the skills of
teachers and education leaders. This investment is intended to deliver measurable
gains for students across the curriculum, including science/putaiao,
technology/hangarau and mathematics/pangarau.

In 2014 about $5.7 million was appropriated by government to science and technology
PLD. This figure does not include the science and technology PLD included in other
contracts, and that schools can apply for on the basis of need.

The Minister of Education has appointed an Advisory Group with representatives from
across the education sector to provide advice on the design of future PLD across the
compulsory schooling sector. The group will provide advice on what improvements
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should be made to the targeting of centrally funded PLD to achieve a system-wide lift in
student achievement; and provide advice on how changes could be implemented to
achieve the maximum impact.

New actions
e Science Skills in Education Initiative

We will establish an initiative to support schools and teachers to build confidence
and access resources to develop rich, contextualised science programmes thab
are exciting for students. It will include assisting teachers to continue their, Q)
science education, focusing on skills that reflect science/pataiao in the al
curriculum, and expanding the availability of the Sir Paul Callaghan ACadémy
initiative. This initiative focuses on professional learning and will e@r links to
the Teachers in Industry Project as appropriate. v

>

JaN

Sir Paul Callaghan Science Acade >
The Sir Paul Callaghan Science Academy runs intensive§$(;ssional
development programmes that aim to build excellenc@ e teaching of
science. The Academy aims to create primary an @rmediate teachers who
celebrate science and inspire their students to é@re and engage with the
world through science. N

N/
e Teachers in Industry Project C)\?‘

businesses to enable te rs to spend a period of time in a business to bring

We will establish a projz:%v chers to connect schools with science-intensive
business-relevant c% nto their science lesson plans.

Supporting actions &\2\

e Providing rs of science in years 1 to 10 opportunities to work with research

organis to develop leadership skills and enhance the teaching of science
within ols and communities.
e Su ing the Science/Biotechnology Learning Hubs to provide a high-quality

lig repository of New Zealand science and resources to support science
cation for teachers, students and communities.

&

3. @ﬁd and maintain meaningful linkages between science and technology

Q~

\ educators and learners, and science professionals and technologists, both in the

classroom and through opportunities that engage the wider community

Partnerships with Tertiary Education Organisations, CRIs, private bodies, science
organisations (such as museums, science centres, zoos, aquaria, observatories) and
secondary-tertiary programmes that enable participants to experience tertiary-level
educational activities, are all key for learning outside the classroom. These learning
experiences outside the classroom need to be integrated meaningfully within teaching
and learning programmes.

PAGE 15
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New action
o Develop and implement a Participatory Science Platform

This Platform (described below at 3.4) will engage schools / kura, community-
based groups and organisations and science professionals in questions that are
scientifically rigorous, locally relevant and pedagogically innovative. The platform
includes central coordinator roles that will oversee the platform and be a conduit
between learning environments and scientists.

Qv

4. Reviewing the position and content of digital technology within the New Z‘&nd
Curriculum and Te Marautanga o Aotearoa &

O

New action v
o Review the position and content of digital technologxoe

We will work alongside sector partners to review the ltioning and content of
digital technology within the framework of the Nev@g and Curriculum and Te
Marautanga o Aotearoa.

3.2 Action Area 2: Public engaging with ch and technology

The goal of this Action Area is to build a nationally sum\ tive environment for public
engagement in science and technology. In additio e Action Area is also designed to
increase the number of learners with an mterestsxv EM related career pathways. This action
area recognises the changing demographic %\S Zealand including the increasing iwi and
hapl asset base and the partnership mod ervice delivery. It operates with Action Area 3 to
encourage greater dialogue between th nce sector and the public by helping move toward
‘a more scientifically engaged public’ @ a more publicly engaged science sector’.

The immediate objective is to enh the quality, breadth and depth of science communication
to the public by the media, SCI HZ@ and organisers of national science and technology public
events, support youth into sgience and technology-based careers and build greater connectivity
across sectors. In the lon rm, Action Area 2 recognises that the culture change that is
necessary to encoura enable public engagement in science must start with young
learners, their teac milies, whanau and their communities.

Finally, improved B@ience on public attitudes to, and engagement with science and technology,
will assist in@ting future actions and form part of the monitoring and evaluation for the plan.

?‘ Curious minds case study
Q/ How can communities use science?
mmunity of Uawa/Tolaga Bay are working with the Allan Wilson Centre on a
agement plan for the Uawa River and surrounding coastline.

1. Support quality initiatives on science and technology for harder-to-reach audiences
New action
¢ A contestable fund for science and technology outreach and education

initiatives for engaging harder-to-reach groups
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We will establish a contestable fund that will fund education and community
outreach initiatives that focus on science and technology for harder to reach
groups. This could fund initiatives using innovative approaches for reaching
groups such as youth, Maori and Pasifika, and rural New Zealanders. .
Internationally, similar funds have supported initiatives including robotic
workshops across rural areas for future young engineers, the development of a
free Apple/Android app that will help people identify native creatures and a two-
day camp for 30 young refugee migrants to inspire them to pursue science at
school.

There is a growing international recognition that efforts to engage the publi%g}/
science and technology find their greatest success with people who alrea ve
some level of engagement science. The challenge is to reach and inspi
broader base of New Zealanders through initiatives that bring scien nd
technology to groups that are generally considered harder to reaciR_Jhis action
will support initiatives with a broad reach.

2. Support youth into science and technology-based careers O%
Actions in this area will develop more responsive educational p K&e\ys, including the
impacts of student study choices, and to develop entrepreneurs inking in the science and
innovation sector. The relevance of science and technolog@}\ing to future career options

needs to be made clearer at an earlier stage for learner: the education and training
pathways leading to these potential careers should b@ied.

New action \

A\
¢ Increasing girls’ participatio;é"? cience and ICT

We will identify effective act influence girls’ subject choices and increase
their participation in scie d ICT areas of study, especially from year 12, and
encourage them to pur cience and technology careers.

¢ Increasing panﬁi‘g\tlon in science and ICT for all students
We will |de?@-the assessment standards on the National Qualifications

Framew vels 2 and 3) that will improve the visibility of STEM capabilities.
Sup g actions for all youth

v- Working with Careers NZ to raise awareness of science and technology careers
on the Careers NZ website
Q}l ¢ Working to develop and promote the uptake of information for learners about
Q~ science careers
Supporting talented school students through young achievers and travel awards
Exploring more strategic targeting of the FutureinTech programme, and other
potential changes to increase its impact
Exploring more equitable ways to fund students to attend Learning Experiences
Outside the Classroom
Reviewing and evaluating the pilot of the Science Education Leadership and
Coordination role for merit to expand

PAGE 17
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e Using the Vocational Pathways to design programmes that use real world
contexts to deliver science and technology education in ways that engage
learners’ needs and interests

e Considering how to strengthen science literacy in senior secondary schooling
particularly at Year 11

e Considering the future of the STEM feature in the Occupational Outlook
publication.

3. Support parents and whanau to increase their engagement with science q;]/

e Develop a Participatory Science Platform ;&

New action

The platform (described below at 3.4). will offer Early Childhood cation
Services, schools / kura and their communities opportunities rticipate in
scientific research in projects with broad appeal, scientificqﬁp and pedagogical
rigour that resonate with the community.

The development of parental/whanau and communit olvement acknowledges
and builds on the importance of parents and fami&énau and local

communities as young learners’ first mentors, also providing an opportunity
to encourage parents’ engagement with sci @ hrough community collaborative
research opportunities that bring togethﬁeme professionals with schools and

other community organisations on real- questions.

A Rotorua iwi trust have established a Q? € and technology wananga based on

matauranga Maori for ages 7-15. Q

<</

4. Build and maintain mea ul linkages between businesses, science and technology
educators and Iearne:@gnd science professionals and technologists

New action Q/
QO

e Con %ng business, local government, educators with the science sector

@ will explore opportunities to connect businesses with learners, educators,
Q}ocal government and the wider science sector.

v Improving connections between science and technology-led businesses and
Q/ learners at a regional, industry or sector level will give more learners real world
@l understanding of potential STEM career pathways. It will enable more science
Q‘ and technology-led businesses to promote STEM careers and build early
connections with future employees.

5. Support quality science journalism and coverage in the multi-platform media. Print,
television and online media (including socially networked media and blogging) are powerful
tools for engagement with the public. This priority action will continue to harness the positive
power of the media to help make science and the complexities of risk and scientific
uncertainty more accessible.

Supporting action
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¢ We will enhance the reach of the Science Media Centre to support more training
and outreach to science journalists to encourage responsible and insightful
science news reporting and analysis that is relevant to the New Zealand pubilic.

6. Build greater connectivity between the science and education sectors and museums,
zoos and science centres

Supporting action

o We will work with organisations such as museums, zoos and science centres
build greater connectivity with the science and education sectors and agre
role in delivering on the plan.

Non-traditional learning environments, such as those provided by my%e'}ﬁs
zoos and science centres, can play an important part in encouragi TEM
competencies and innovations. Reaching millions of New Zealazg)s each year,
museums and other science organisations facilitate engagemepttand lifelong
learning, and are ideally placed as community spaces or feﬁ

&\

7. Build the evidence base on public attitudes to, and enga@t with, science and

technology. Q‘
ing acti O

Supporting action

o We will regularly survey public attitude@nd engagement with, science and
technology. N

3.3 Action Area 3: Science sector aging with the public

Action Area 3 complements Action Area 68 use there cannot be a scientifically engaged
public without a publicly engaged scie ector. This Action Area recognises the important
role that the science sector plays in er@ing the public relevance of research, whether through
saleable innovations or policy-rel results. Publicly funded science organisations and
scientists have a social respongiitity to share some level of knowledge where it's applicable. As
New Zealanders, we look to sCi&nce for useful new technologies and evidence-based guidance
on the most pressing issm&gecing our society today.

1. Support scie§ to contribute meaningfully to schools and communities, while
advancing theiVscientific output, by enabling their involvement in participatory

research Q
Ne@&ion

Q/?: Develop and implement a Participatory Science Platform

Q}’ The platform (described below at 3.4) will match scientists with members of
Q~ schools or community organisations seeking to take part in community-initiated or
scientist-initiated research.

2. Support scientists and science organisations to continue to employ leading edge
practices and standards to engage the relevant public in identifying priority research
questions and usefully disseminating results for publicly funded research.

New actions

PAGE 19
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¢ Engaging the public in implementing the National Science Challenges

As the National Science Challenges are implemented, we will consider an
approach and opportunities to engage the public in their implementation. This
project builds on the success of the public engagement process used to identify
the National Science Challenges.

e The Royal Society of New Zealand will lead the development of a Code of
Practice on public engagement for scientists

The Royal Society of New Zealand will work with the scientific community an
consult widely including with universities, CRIs, the network of department
science advisors and the PMCSA to develop a Code of Practice for Scie on

public engagement that enshrines their public responsibilities®'. &'\,

RS

e Public research funding bodies will review and update thi@ﬁedge translation
expectations for research contracts, and assess the cuf(g t state of publicly-
relevant knowledge transfer and end-user engage éﬁpractice among funding

£§ e

Supporting actions

recipients, including with lwi and Maori organisati sults of this exercise
can be used to inform future expectations Q~

o We will continue to implement recommend @ of the PMCSA on the use of
science-based evidence in policy formati%§oy creating opportunities, through
new Departmental Science Advisors, fO\ science sector to engage with
government and share relevant resu%wnh policy makers.

3. Ensure that emerging and established (fg;ists and technology researchers have
the basic communication skills to mggg eir research accessible to relevant
audiences beyond their peer com ity.

New action

¢ Public engage e&‘training for science and technology researchers

We will workaRith the tertiary sector to identify ways to ensure that all emerging
and establ science and technology researchers have access to training that
' agement and the dissemination of their knowledge to non-academic

Suppo@' g-action

(‘9 e will continue to ensure that scientists’ excellence is acknowledged and
showcased through the Prime Minister’s Science Awards.

4. %ase the profile of the work of researchers who are Maori in science/ pataiao and
Qgp all researchers engaged in matauranga Maori.
New action

¢ Increasing the profile of researchers in science/putaiao and matauranga
Maori

3" A recent model of such a commitment is the Japanese Council of Science’s recently updated Code of Conduct of
Scientists, which outlines not only the responsible conduct of research but also the social responsibility of science
organisations and scientists to engage with the public and policy makers based on their expert knowledge.
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We will work with researchers who are Maori, iwi and Maori organisations about
their matauranga Maori and science/ putaiao knowledge to increase their profile.

3.4 Integrating Action: The participatory science platform

1. Develop and implement a Participatory Science Platform

While Action Areas 1, 2 and 3 target specific sectoral goals, they are nonetheless
interconnected. A unique feature at the heart of this strategic plan is an integrating activity that
simultaneously addresses important objectives in all three Action Areas. Q)

The Participatory Science platform builds on traditional concepts in citizen science an
enhances these through collaborative approaches more common to community-ba
participatory research. Participatory Science is a method of undertaking scientifi§ rg¢search
where volunteers can be meaningfully involved in research in collaboration wit ience
professionals (including post-graduate students or researchers and private%stor scientists)
and builds on international models of engagement. «\

The goal is to involve schools / kura and/or community-based orga Ions such as museums
and associations in projects with broad appeal, having both scie value, pedagogical rigour,
and that resonate with the community. In addition, several ide?a e being tested for projects of
national significance that would integrate with the National @ ce Challenges and be national
in reach. %
The Participatory Science Platform has the potential to:\
e offer inspiring and relevant learning oppc@(es for students and teachers

e engage learners and participants beyo@ e school / kura community to reach parents,

whanau and wider communities A\
We will offer researchers opport to become involved in locally relevant lines of

enquiry, where data can be en@ d by the local knowledge and contribution of citizens.

The Participatory Science platfog?g&ilt on four core components and incorporates
Matauranga Maori: &

1. A process that se@eas for participatory science projects from both the community
(including Earl dhood Education Service and kdhanga, schools / kura, museums
and other o ations, iwi authorities or community associations) and from science
professiongls) (from post-graduate students to principal investigators in both the public

and pri sectors);

2. A m@ process for evaluating these ideas for both pedagogical potential (in the
ca schools / kura) and scientific quality, and for ensuring their practicality and
r ance to the participating partners (science sector and community-based);

3. XX web-based match-making process between interested community-based partners and

Q/ science professionals; and
Q~ . A resource for teachers and other community or learning leaders to assist in developing

their projects to robust standards.

The Platform’s website will serve as a match-making tool between scientists and potential
community-based partners seeking to take part in a research project by offering a platform for
community-initiated and scientist-initiated research.

A multi-sectoral management and review panel will be established to maintain quality control
over the programme and advise on any research ethics requirements.
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All projects will have an institutional home which will provide a coordination role. This could be
a school, museum, zoo, science centre, iwi office or research institute, university or other
tertiary organisation.

The projects will be offered as opportunities for community based partners to participate in
scientific research as a way to enhance their local input, their science knowledge and their
interest, and (in the case of schools) to strengthen learning programmes through stronger links
to relevant learning environments and expertise.

Once matches are made between community based partners and scientists, these partners
would self-direct their involvement in carrying out the research according to an agreed p d
approach. @

A multi-media campaign will accompany the launch of programme, and a dedica &
website/social media site will provide a sustained channel of communication fogideas that
continue to emerge. It will build on the momentum created by the Great Negz aland Science

Project and leverages the legacy of that project, including its Facebook p,

To enable more sophisticated projects, a limited number of seed gr ,&NI" be made available
to help foster a meaningful level of community involvement. The see{d-grants will part-fund
science professionals and community/school groups to plan to Y&' the research question,

data collection, analysis and knowledge translation strategy e project. In addition, eligible
costs could include research tools or consumables that w; ot otherwise be accessible to
community partners.
AN \e
Curious mi \gse study
What if we coul more sustainably?

Three fishing companies—Aotearoa Fls? s, Sealords and Sanford—worked with Plant and
Food Research to develop a net that ises trawling’s impact on non-target species.

‘</

3.5 Other governmeaﬁritiatives support the plan

Other government initig# will contribute to delivering on this plan such as:

e Investing ig?cational Success — Teaching and Leadership career pathways initiative
which targs{draising achievement through quality teaching and professional leadership
xpanding environment in support of the principal objective of this plan.

e Th

"

.\/ Tertiary Education Strategy (TES) - The two most relevant strategic priorities in the TES
for this plan are: Priority 1, delivering skills for industry, including in areas of new and
emerging shortage such as science and technology; and Priority 5, strengthening
research-based institutions. The TES emphasises the importance of tertiary institutions
being more outwardly focussed and in particular, connecting learning to employment
outcomes and encouraging providers to be more connected to industries and
communities.

Zealand Qualifications Authority review of qualifications — Mandatory reviews
els 1-6 science qualifications and the review of tertiary teaching qualifications are
ing place during 2014.

o The State Service’s Commission’s efforts to include action for better use of evidence in
public policy formation. This is being operationalised through the creation of a number of
Departmental Science Advisor (DSA) roles and the creation of a network of these
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advisors chaired by the PMCSA. This plan recognises the role of scientists to better
connect with the public service through the DSA network and other opportunities to bring
evidence into policy formation.

¢ The Office of the PMCSA was established, in part, to address the role of science in
society. Positioned at the nexus of the science sector, government, and the public, a
central focus of the Office is to help establish better communication of concepts in
science and research to the public and to government. This plan recognises the
uniqueness of the PMCSA model internationally and can leverage the channel of public
communication that the Office provides. Q)q/

e MBIE’s Vision Matauranga policy aims to unlock the science and innovation p al of
Maori knowledge, people and resources for the benefit of New Zealand. Thé\four
themes of the Vision Matauranga policy are:

0 Indigenous innovation: contributing to economic growth throu Istinctive
science and innovation @

o0 Taiao/environment: achieving environmental sustainab ough iwi and hapu
relationships with land and sea

0 Hauora/health: improving health and social wellbei ?‘
0 Matauranga: exploring indigenous knowledge a@ence and innovation.

For this reason the Vision Matauranga policy is embedde ss all science investments, and
as such forms a core component for the implementatio BIE’s approach to supporting
outcomes for Maori and New Zealand. AN\

AN

. . N/
Curious mmd&se study
What if we could earn @ from our pine forests?
A central North Island incorporation is wogkirtg with CRI Scion to cultivate ginseng as an
under-crop in pine plantations. O
I

scribed in the plan are longer term issues that will require a
ge. It will also require us to learn, modify as we go and continue

Addressing the challen
commitment to sustai
engaging with stak

4. Implementi ég‘nd monitoring the plan

4.1 Imple tatlon approach

As this is % i'st Science in Society plan, the government has asked the Science in Society
Referen roup to reconvene in 2015 to review progress and advise about any modifications
to th ions to better deliver on the outcomes. MBIE and MoE together with the PMCSA wiill
o implementation of the plan by government agencies, iwi and other sectors including the
&eation, science, business and museum sectors. The two agencies will also lead a process
Q'f'engagement with the public on the plan and the actions in it.

Central to the terms of reference of the PMCSA is to support an improved and productive

relationship between science and society. As such, the PMCSA and the DSA network will
continue to be active in implementation of the plan.

4.2 Timeframe
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While the challenges are long term, the plan sets out a direction for the next ten years and
actions for the next three years from 2014 to 2017. The actions may be modified and enhanced
as we learn more over the life of the plan.

Some actions are already underway as they continue or enhance effective existing actions.
Enhancing the role of the Science Media Centre and MoE’s pilot of a strategic leadership and
coordination role for better connecting schools and the science sector are examples of these
actions.

The plan also includes actions that can be implemented in the short to medium term. For
example, the participatory science platform and the contestable fund for initiatives focus 49/
science outreach and engaging harder-to-reach groups will be developed in 2014/15 f 8_)

implementation in 2015/16. &

Finally, some of the proposed action areas for the education sector require a | term (over
school years 1-6) approach. This will ensure that there is sufficient time to adqréss changes
around, for example, initial teacher education, and linking classrooms to ofessional
science sector. These actions will help inspire and provide authentic %@g opportunities of
relevance and interest to students.

N
4.3 Monitoring and evaluation Q‘
O

Monitoring will comprise:

e A survey of public attitudes toward science, co@mented by in-depth qualitative
research with the general public

e Analysis and synthesis of education and s@’data, for example student achievement in
science and maths N\

e Analysis and synthesis of administr, data, for example monitoring of relevant
contracts and science communic@s measures and indicators

e Formal and informal stakehold@ nsultation.

MBIE has developed an interventiggMogic to inform the monitoring activities (Annex 1). The
intervention logic details the i etween the challenges that Science in Society seeks to
address, the activities bein dertaken within the action areas and their intended impacts and
outcomes. These impact outcomes include short-term changes in awareness, medium-

term changes in beh r, and long-term changes in terms of a skilled workforce, informed
New Zealanders a ponsive science and technology sectors. The intervention logic model
will inform the sel n of indicators and measures for monitoring purposes.
Work to d?gzs included MBIE commissioning (in June 2014) a survey of public attitudes
towards ce and technology and the ways in which the public conceptualises science. This
&eﬁns some questions asked in previous studies for comparability, and thus will identify
in public attitudes from those previous studies. Responses to questions in the survey
rm part of the baseline measures for monitoring the initial plan.

he Ministry of Education is able to utilise existing data collection and analysis to monitor the
impact of the plan. The Ministry regularly publishes data about student achievement in science
and mathematics through Public Achievement Information (PAI) which is available on
www.educationcounts.govt.nz.

The performance framework for the National Science Challenges will include some assessment
of public engagement in science.
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Monitoring and evaluation will establish a baseline and track progress against the initial plan’s
outcomes. It will also assess the performance of specific action areas. In response, initiatives
that are making a measurable contribution to the expected outcomes will be continually adapted
and extended.

The monitoring and evaluation activities for this plan are founded on the plan’s three expected
outcomes as follows.

Outcome 1: more science and technology competent learners and more choosing STEM-
related career pathways Q;]/
We will know we’re making progress on this when: Q

e we achieve greater student demand for STEM courses and qualifications levels of
the qualifications framework (1-10)

e we have developed greater teacher confidence in teaching for STM % mes

e teachers have improved access to the resources they need to t @ TM subjects and

links between the STM curriculum and career pathways are c

Outcome 2: a more scientifically and technologically enga @mhc and a more publicly
engaged science sector &
We will know we’re making progress on this when:

e a greater proportion of New Zealanders acrossﬁectors of society are engaged with,
and value, science and technology

o there is more in-depth media reportln yence and technology based on robust
scientific evidence

e there are increased opportunltl r the public to learn about, and be involved in,
scientific research and upt %6 tinues to grow across all tiers of society
r

e there are more opportunj{j the public and the science sector to engage in
discussion about someék e and limits of new technology and applications for existing

technology
Outcome 3: a more ski workforce, more informed New Zealanders and more
responsive scienc technology

In the longer t ,Qe expect that progress towards outcomes 1 and 2 will contribute to New
Zealand’s e@vic growth and improved social and environmental outcomes through:

° er number of New Zealanders with the skills needed to support creativity,
vation and knowledge uptake and use

Q‘/\/%ew Zealanders make more informed decisions on issues of importance to 21st century
Q‘ life

e publicly funded science and technology is more responsive to the needs of New
Zealanders.
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Annex 2: Process for developing this plan
This plan was developed by the MBIE, MoE and the office of PMCSA on behalf of the

Government.

A Science in Society Reference Group of experts provided advice to assist the government to
develop this plan. The members of the Group are:

Professor Sir Peter
Gluckman (Chair)

Professor Sir Peter Gluckman is the PMCSA. He was the founding Director o
the Liggins Institute and is one of New Zealand’s best-known scientists. H
internationally respected for his work promoting the use of evidence in p
formation and the translation of scientific knowledge into better social
economic, and environmental outcomes. Professor Sir Peter is a Fefiqw of
The Royal Society (London), the Commonwealth’s most prestigio(s gcientific
organisation. He is the only New Zealander elected to the Instit%.of
Medicine of the National Academies of Science (USA) and Academy of
Medical Sciences of Great Britain. In 2009 he became a&ﬁt of the New
Zealand Order of Merit for services to medicine. In 29{\ received New

Professor Jim
Metson (Deputy
Chair)

Zealand’s top science award, the Rutherford Medal.

Professor Jim Metson is Chief Science Advisor t . He has a PhD in

Chemistry from Victoria University of Wellingt is Deputy Dean of

Science at the University of Auckland, Profi in its School of Chemical

Sciences, and Associate Director of the rsity’s Light Metals Research
clence capability, and has led the

Centre. He has a background in buildi
y research centres at the University.

Professor Alister
Jones

formation of several major interdisci

Professor Alister Jones is Deputy Vic®-Chancellor of the University of
Waikato. He was Dean of Edu and Research Professor and Director of
the Wilf Malcolm Institute o cational Research at the Faculty of
Education. He has mana\ nd directed research projects that have
informed policy, curric ¥ science and technology education and teacher
development in Ne égnd and internationally. He was awarded the New
Zealand Science echnology Medal. He is Co-Director of the Science
Learning Hub d co-chairs an APEC working group on science and
mathematicg ation.

Jacquie Bay

Jacquie s the founding Director of LENScience, an innovative science
education programme within the Liggins Institute. She co-developed the
awart, Winning LENScience Connect learning platform for science education.

Hikitia Ropata

/A

N\

Q
&

)

NS

' opata is the General Manager Strategic Development at Careers NZ.
is also a member of the Export Industry Skills Analysis Advisory Group.
he has worked across both social and economic policy and delivery. Her
specific interest is in getting more New Zealanders interested and
participating in science and technology careers, particularly Maori and
Pasifika. She is of Ngati Toa, Ngati Raukawa, Te Ati Awa and Ngati Porou
descent.

Peter @/ﬁ‘?
v
&

Peter Griffin is the founding manager of the Science Media Centre and the
founder and editor of Sciblogs. He was Technology Editor of the New
Zealand Herald, technology columnist for the Herald on Sunday and a
commentator for TVNZ, Radio New Zealand and Radio Live. In 2012 Peter
was a Fulbright-Harkness Fellow undertaking research in the US looking at
centres of excellence in public interest journalism.

Richard Meylan

Richard Meylan is Senior Manager Public Engagement and Education at the
Royal Society of New Zealand and was formerly Principal Adviser to the New
Zealand Ministry of Research, Science and Technology. He is a former
teacher and in 2011 spent nine months on a sabbatical to the International
Council for Science in Paris.

Lee Parkinson

Lee Parkinson is a communications consultant. A Chartered Marketer and
Fellow of the Chartered Institute of Marketing, he is Managing Partner of
connections and communications agency, The Family. Lee attended the
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Transit of Venus forum and was consulted in the development of the
communications approach for Great New Zealand Science Project.

Dr Steven Sexton Dr Steven Sexton is President of the New Zealand Association of Science
Educators. He is a senior lecturer in Science Education at the College of
Education at the University of Otago. He was a primary school teacher.
Dr Jan Giffney Dr Jan Giffney is Head of Science at St Cuthbert’s College, Auckland. She
was honoured with a prestigious professional award — the Independent
Schools of New Zealand Excellence in Teaching Award for Exceptional
Professional Performance for Years 11-13. She is also an experienced
chemistry teacher with a long history of involvement in the NZ Chemistry
Olympiad programme. O(J
Ally Bull Ally Bull leads the science education team at the New Zealand Council fa\~
Educational Research. She has expertise in research on science educ
and is co-convenor of the NZ Association for Research Education S€ience
education Special Interest Group. ()
Angela Christie Angela Christie is Director — Schools at the Institution of Profes?sﬁ'él
Engineers of NZ (IPENZ). She is responsible for the devel eht and
implementation of the Futureintech Project — a governm nded careers
promotion initiative. She also manages the IPENZ schaoQhzpfogrammes.
Evan Brenton-Rule | Evan Brenton-Rule is winner of the 2013 Eureka Award for Young Science
Orators for his presentation about a solution to t; at posed by invasive

species in New Zealand. Evan is studying to aw and science degrees
at Victoria University of Wellington. PR

The membership of the Science in Society Reference up will be reviewed before it is
reconvened in 2015.

\Y%
We would like to thank the following stakeholc@r} or their contribution to the plan through
providing feedback on an earlier draft or d of the plan: the Reference Group, the National
Science Challenges Panel, Business Ne% aland; the Chief Executive of Science New
Zealand; the New Zealand Associatio cientists; municipal museums; the Royal Society of
New Zealand; the Chambers of C erce; Callaghan Innovation; the Secondary School
Principals Association; New Ze rincipals Federation; the Post-Primary Teachers
Association; the New Zealand cation Institute; the leadership of Universities, Polytechnics
and Wananga; the Tertia cation Union; the New Zealand Union of Students Association;
the National Science-T ogy Roadshow Trust; and stakeholders from the Society of Maori
Astronomy and Rese Traditions and Nga Pae o te Maramatanga.

Q\)
&

(OV‘
N/
Qf(/
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Annex 3: Key definitions

What do we mean by ‘science’, technology and STEM?

Science is a set of formal processes that interrogates the “real things” or phenomena of the
natural and social world in order to construct explanations of them.* It describes a way of
thinking about the world, a creative process which generates knowledge and the ability to think
critically about that knowledge. The New Zealand Curriculum describes science as “a Way‘eL
investigating, understanding and explaining our natural, physical world and the wider
universe.”® It involves generating and testing ideas, and gathering evidence through v, ﬁﬁg
means which include observation, investigation, modelling and communication and e&fe with
others to develop scientific knowledge, understanding and explanations. C)

on one hand, and knowledge about science’s applications and limitations e other. Certain
audiences will specialise in knowledge ‘of’ science, but basic knowle%%o‘s\ out’ science is
broader and is an important tool of 21st century citizenship and & iscussion on today’s

Science knowledge means both knowledge of the processes, methods, an% f¥t~s of science

most pressing societal concerns. This has been referred to as ‘criticel science literacy’®*. We
also acknowledge that ‘knowledge’ may also mean the scienc or's own knowledge of
various public audiences and how to connect with these to heir science relevant.

Technology intervenes in the world to solve problems»ﬁeet needs or desires; that is, to
create part of the made world*. The New Zealand Cu lum describes technology as
“intervention by design: the use of practical and intélgctual resources to develop products and
systems that expand human possibilities by ad ing needs and realising opportunities.

Adaptation and innovation are at the heart o& chnological practice...which is never static”.*°

STEM is the internationally recognised&n hat refers to subjects or areas of learning, namely
science, technology, engineering and hematics, which are used broadly and are inclusive of
all levels of learning. Often, the a m is used as shorthand to denote the family of numerate
subjects, even when one or m& not considered. In the plan, we distinguish deliberately
between STEM and STM, which\efers to compulsory level subjects (science, technology and
mathematics) because e ring is taught only at tertiary level. STE refers to science,
technology and engine subjects.

What do we me %engagement’?

Engagemeny and should be a range of things for different people and different times, and is
dependen purpose.

The g@%?‘engagement’ in the plan is to recognise and enable the role that we all have in
understanding, becoming informed and questioning what we need science to address and what
o with the new knowledge that science produces.

In some instances, this is through the opportunity to learn in a more hands-on and relevant way
that can help shape our attitudes and decisions. In other situations, it is a participatory tool for a
more open approach to research and for making decisions about how to use the information it

%2 France and Compton Bringing Communities Together.

% The New Zealand Curriculum, p28.

% Susanna Priest, Critical Science Literacy: What Citizens and Journalists Need to Know to Make Sense of Science,
Bulletin of Science Technology & Society 2013 33: 138

% See footnote 33.

% The New Zealand Curriculum, p32.
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produces. This is one way that a stronger relationship between science and society can be
developed.

For the public (including government) ‘engagement’ means the acquisition and application of
multiple types of STEM-knowledge by multiple kinds of audiences for various purposes.

For the science sector it involves communicating new knowledge clearly for different users, as

well as

undertaking research and responding to the knowledge needs of society.

Taken together these characteristics of ‘engagement’ imply an improved and productive soafal
relationship between the science sector and wider society that will lead to the responsiblé.)cb
application of knowledge for the social, environmental and economic wellbeing of New,
Zealanders. &

O

Thus, in the plan, the focus is on public engagement in: v

the past been called ‘public un

acquiring knowledge, which is about the public, including and es ﬁy compulsory

level learners acquiring the STE skills and knowledge needed elop a career in
science and/or to engage in much needed and ongoing public cdnversations about the
application of scientific knowledge and technology. @

generating knowledge, which is about knowledge usgrsNincluding the public, being

enabled to help identify issues requiring science i o that public science research is
more relevant and stands to have more meani impact. It is also about the public
being part of the research itself, including throudt opportunities in Participatory Science.

applying knowledge, is about being enﬁ(e make the best use of what we know,
including the responsible and evolvin& of or limiting of new technologies or novel
applications of existing technolog <<

o)

nding of science’ or ‘science literacy’ and of ‘public
!37

This definition of engagement reflg%,e fresh approach through a necessary mix of what has in

engagement in science’™’.
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KEY: Existing Changed New project
action existing
continuing action
Action Goal Action Status | Lead Other Comment
Area agency agencies
Education | Improve initial teacher | Work with initial teacher MoE This could form a component of
Sector education with education providers, qualification under-graduate qualifications for
increased science and | accreditation bodies and relevant primary education, and would be
technology teaching professional bodies to consider targeted to lift the confidence of
competencies and the nature and scope of science graduating teachers
confidence and technology content in initial and technology (t
teacher education report limited c
at years 7-
Improve the quality MoE provides professional MoE &
and relevance of learning development (PLD) in
continuing both English-medium and Maori- ?.
professional learning medium to build teacher
and development capability and confidence to é
opportunities for deliver learning programmes in <>
teachers in science science/pataiao, \
and technology technology/hangarau and &
mathematics/pangarau v.
Provide primary and secondary MBIE In 2014/15, reframe the teacher

school teachers with opportunities
to work with research
organisations and develop
leadership skills to enhance the
teaching of science within school
communities

fellowship programme to further
imbed the leadership responsibilities
within the school community,
enhance leadership competencies
and align with Ministry of Education
initiatives.

Support the
Science/Biotechnology Learning
Hubs to provide an online
repository of New Zealand
science for use by teachers

students and commuﬂ:b
Create a Science Ski

Education Initiative port
schools and tea build
confidence arﬁn SS resources
to develop gch, textualised
science mes that are
excitin udents

$
>

Create a Teachers in Industry
Project for teachers, to connect
schools with science intensive
businesses to enable teachers to
spend a period of time in the
businesses to bring business
relevant content into their science
lesson plans

PAGE 31

In 2014/15, support the
Science/Biotechnology Leamning
Hubs as a high-quality online
repository of New Zealand science
and resources to support science
education.

MoE

The initiative will be developed with
education and industry stakeholders
to create a network between local
industry, local and national
government and schools to assist
teachers to continue their science
education with providers who have a
proven record of excellence in
science teaching. Examples include
access to courses for primary
teachers with a focus on developing
science skills and knowledge that
reflect science/pataiao in the national
curriculum, and expanding the
availability of the Sir Paul Callaghan
Academy initiative. This initiative
focuses on teacher leaming, and will
explore links to the Science in

Industry Programme as appropriate.

MoE

This initiative focuses on building the
currency of programmes, and will
explore links to the Science Skills in
Education initiative as appropriate.

Participants would be supported to
reflect on the practical application of
science in industry for their lessons
plans, upscale Learning and Change
Networks for science, and explore
the development of virtual leaming
networks for science teachers on the
Network 4 Leamning portal. This will
enable groups of schools to connect
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with the broader community whilst
focussing on raising science literacy.

Develop science and
technology curriculum
materials and support
teachers to use them

The New Zealand Curriculum MoE The NZC identifies five key
(NZC) and Te Marautanga o competencies which are to be
Aotearoa address STM skills developed through the opportunities
development and building a afforded students in the eight
scientifically and technologically learning areas of the curriculum.
engaged population more Science literacy is valued as an
generally ;
outcome at the heart of the science

Te Whariki — Strand 5: learning part of the NZC._ Itis
Exploration supported by students developing

) . the key competencies g§ well as by
Children experience an other resources in gierfptiucation
environment where they develop and community
working theories for making
sense of the natural, social, \
physical and material worlds ;\

~

The Matakokiri Project supports Te Taumata The r@is an iwitanga-based
students to engage with science o Ngati scie&rogramme run by Te
by linking science/putaiao to Whakaue TqumBta o Ngati Whakaue |ko Ake
Maori language, culture and ko Ake in their rohe for their students,
identity through students’ local Trust c anau, teachers and schools.
tikanga, whakapapa and stories \
[MoE — do we retain this?] &
Establish Learning and Change MoE E These are communities of practice

Networks with a dedicated focus
on student achievement in
science

N

that provide an environment for the
building of sustainable partnerships
between families, whanau, iwi
schools and kura to listen to student
voice about what matters most for
their learning and achievement.
Together these communities co-
construct responses to a learning
challenge to enable accelerated
progress towards equitable
outcomes for priority groups and
student achievement. In 2014 new
networks will be established with a
dedicated focus on student
achievement in science.

Py

A range of online @t MoE These focus on how to deliver
publications to quality personalised learning, develop
teaching, lea d authentic learning experiences for
assessme students and build partnerships
Q’ between schools, teachers, students,
@ families and whanau and
o communities to ensure diversity of
STEM education and success for all
: learners.
Review the positiops he Ministry of Education will MOE Itis intended this will result in
and content of dj m work alongside sector partners to additional guidance and support
technology wj review the positioning and materials exemplifying ICT provision
framework ew | content of digital technology across primary and secondary years
Zealand um within the framework of the New and will complement the National
and T utanga o Zealand Curriculum and Te Certificate of Educational
Aoteart Marautanga o Aotearoa Achievement (NCEA) review and
& maintenance programme.
Public pport quality The Science Media Centre — a MBIE In 2014/15, enhance the role and
engaging science journalism and | centre that provides an interface reach of the Science Media Centre
with the coverage in the multi- for the media with the science to support more training and
science platform media and technology sectors and outreach to science journalists to
sector educates scientists on engaging encourage respons ble and insightful
with the media to improve the science news reporting and long-
quality and professionalism of form analysis that is relevant to the
science and technology reporting New Zealand public.
Support quality Establish a contestable fund for MBIE To be designed and piloted in

targeted initiatives on
science and
technology

targeted initiatives focused on
science outreach and on
engaging harder-to-reach groups

2014/15 and, subject to the results of
the pilot, implemented in 2015/16.
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Support youth into
science and
technology-based
careers

The STEM feature in the 2014
Occupation Outlook identified the
current and future demand for
STEM-related careers

MBIE

To consider its future in 2014/15.

Youth Transitions Framework that
focuses on more young people
participating in learning areas of
high growth and demand (eg
STEM subjects)

TEC

Identification of STEM-related
credits within the Vocational
Pathways that support students to
progress to higher level STEM-
related education and training

MoE, TEC

Maor Future Makers website
which profiles Maori and whanau
in non-traditional, knowledge
intensive sectors

TPK

Work with Careers NZ to explore
and develop ways to raise
awareness of science and
technology careers on the
Careers NZ website

Careers NZ

Supporting Young Achievers
Awards

MBIE

Awards to continue.

Talented School Students Travel
Awards

MBIE o

N\

In 2014/15, extend the programme to
intermediate students and provide
additional flexibility to reach more
low decile students.

Continue work to develop and

promote the uptake of information
provision for learners about \

OE

science careers !E ,
v 3

Use Vocational Pathways to Q

support schools and tertiary

providers to contextualis -

related learning in ways t re

relevant to further s@nd
career options é

MoE

Explore equit: unding models
to enable 0ols / kura to meet

MOE

Ify the assessment
andards on the National
Qualifications Framework (levels
2 and 3) that will improve the
vis bility of STEM capabilities
within assessment standards

MoE

School, science sector
partnerships that support school
students’ science leaming. The
aim is to develop sustainable
linkages between the science
education community and schools
to make the most of New
Zealand’s collective strengths and
resources

MoE

A pilot will run through to July 2014
to build school, science sector
partnerships that support school
students’ science learning, and test
such a leadership and coordination
role for strategic effectiveness to
inform a wider system change in
2015-16.

Consider how to strengthen
science literacy in senior
secondary schooling particularly
at year 11

MoE

Promoting STEM careers to
students through the
FutureinTech programme

Callaghan
Innovation

In 2014/15 explore more strategic
targeting of the programme, and
other potential changes to increase
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Consider how to increase girls’
participation in science and ICT

technology-led

Build and maintain
meaningful links
between science and

businesses, educators
and learners and
science professionals
and technologists

Explore opportunities to better
connect business, local
government, educators, learners
and the science sector at a
regional, industry or sector level

the science and

Build greater
connectivity between

education sectors and
museums, zoos and
science centres

Work with organisations such as
museums, zoos and science
centres and the science and
education sectors to build greater
connectivity and agree the role of
museums, science centres and
zoos in delivering on the plan

technology

Build the evidence
base on public
attitudes to, and
engagement with,
science and

Regularly survey public attitudes
to, and engagement with, science
and technology

its impact

MBIE and

MoE

MBIE To be considered in 2014/15 and,
subject to the results, implemented
in 2015/16.

MBIE, MCH To begin in 2014\&

MBIE @ey to be carried out in 2014 and

regular programme agreed.

Science
sector
engaging
with the
public

Ensure publicly funded
scientists employ

Government expectations on
researchers receiving public

MBIE, B

From 2015/16 to review and update
the knowledge translation

leading edge funds to make research public Q expectations for research contracts,
knowledge and and provide public engagement é and assess the current state of
international best and outreach \ publicly-relevant knowledge transfer
practices to engage \/ practice among funding recipients.
relevant public(s) in v Results will be considered to inform
identifying priority \ future expectations.
research questions -
and usefully The Crown Research Institute’s & MBIE, CRIs No changes proposed.
disseminating results | (CRIS) Statement of Core Q
Purpose in the Crown Res
Institutes Act 1992 incluﬁ
expectations on eng with
key stakeholders ansfer
technology and ge to key
stakeholders
Request posals for the first MBIE In 2014/15 build on the success of
cience Challenges the public engagement process used
se bjective for to identify the National Science
e ent by the science Challenges by considering an
r with the public approach and opportunities to
\b engage the public in the
implementation phase of the
o National Science Challenges.
@ Work with the scientific RSNZ To begin in 2014/15.
6 community to develop a Code of
V' Practice for Scientists on public
@ engagement that enshrines their
V public responsibilities
re emerging Work with the tertiary sector to MBIE, MoE, To begin in 2014/15.
entists and identify ways to ensure that all TEC
echnology emerging and established
researchers have the science and technology
basic communication researchers have access to
skills to make their training that supports
research accessible to | engagement and the
relevant audiences dissemination of their knowledge
beyond their peer to non-academic audiences
group The Prime Minister's Science MBIE Prizes to continue.

Prizes and the Rutherford Medal
— prizes for scientific research or
technological practice that raise
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the profile and prestige of science

Increase the profile of
the work of Maori
researchers in
science/pataiao and of
all researchers
engaged in
matauranga Maori

Increase the profile of the work of
researchers who are Maori in
science/ pataiao and of all
researchers engaged in
matauranga Maori by engaging
with researchers who are Maori,
iwi and Maori organisations about
their matauranga Maori and
science knowledge and science
projects to increase their profile

Across all
action
areas

Develop and implement a
Participatory Science Platform
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MBIE, To begin in 2014/15.

PMCSA

MBIE, MoE To be designed and pjeted in
2014/15 and, subje results of
the pilot, implem 2015/16.
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Ministers’ foreword

New Zealand has always been proud of its “do-it” attitude. From the very first humans to
land here, generations of us have seen a problem and come up with an ingenious way to
deal with it — from how to grow warm temperature kumara in a much colder climate to a
novel piece of farm equipment put together in the barn. We can thank curious Kiwi minds
for these examples of science and innovation, and the need for them is set to increasp]i/n
the years ahead. (b

All New Zealanders should feel encouraged and equipped to deal with the challeng/ﬁ'a\?
opportunities presented by science and technology, and capable of participating ip-the debates
involving science. We also need an environment that helps New Zealanders tﬁgour natural
curiosity to interrogate, decide on and make the most of new developments§ echnologies.

New Zealand is a small, geographically isolated and well educated co To overcome the
disadvantages of modest size, we must maximise opportunities to haffiess our curiosity and

cultivate our ability to be competitive and improve social and envir ntal outcomes. Our
workforce must be skilled in science and technology to develo igh value products, meet
the demands of business, and mitigate and adapt to the cha s of a quickly changing world.

This Science in Society strategic plan is one of a numb%Government initiatives that
recognises the importance of science to New Zealand'sfuture. The project emerged from the
National Science Challenges and sits alongside othq)nitiatives such as the establishment of
the Office of the Prime Minister’s Chief Science isor, the formation of Callaghan Innovation,
and the recently-released draft National State of Science Investment.

Developing stronger connections betwengience and society is a long-term project.

This plan puts special emphasis o r young people and science education. Science literacy is
fundamentally important to the of young New Zealanders. It gives our students a platform

to meet challenges and comp ere at home and internationally. This plan accepts the
challenge of building innov , creativity and increased science literacy across the education
sector. Lifting engagem d achievement in science education is absolutely vital. The

education profession t'prepare all New Zealanders to be participants, and leaders, in a 21st
century economy, ociety.

critical to t cess of our learners. The plan engages schools/kura, the community and
scientis artnerships that acknowledge the place of science/pitaiao and technology/
hang within and beyond the New Zealand Curriculum and Te Marautanga o Aotearoa.

Business,%nity, iwi, and whanau engagement in science and technology education is

T+ an also identifies ways to increase engagement between the science sector and New
landers as publicly funded science is for the benefit of us all.

Government has a key role to play in facilitating better engagement in science across all
sectors. This plan draws together the key issues around growing engagement in science in
New Zealand, summarises available evidence and outlines a number of innovative actions to be
developed, and presents them as the start of a conversation about the role of science in this
country.

Developing a more publicly engaged science sector and a more scientifically engaged public is
a collaborative and long term process. It will require action from a wide range of stakeholders
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including government, research organisations, schools, non-government organisations,
families/whanau, communities and businesses. We believe the ideas in this plan will get us a
considerable way down that track. We also know that New Zealand is a nation of curious and
creative people with great ideas. As the new actions in the plan are tested, reviewed and
adjusted, we encourage you to get involved while also thinking about what could be done better.
Your feedback will be most welcome when progress on the initial plan is reviewed in 2015.

Steven Joyce Hekia Parata ch
Minister of Science and Innovation Minister of Education&x'
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Executive summary

Science and the knowledge and innovation that flow from scientific progress have a critical role
in creating and defining our future.

Many of today’s most complex decisions (e.g. on public health, natural resources stewardship
and communications technology) require us all to weigh scientific evidence and our values. This
will be even more so in future years as the world becomes increasingly connected and
technology and knowledge advance. As New Zealanders we should all feel encouraged an@]/
equipped to engage in the key questions facing our society now and in the future. Improv

New Zealand’s economic, social and environmental outcomes through growing an mnz;}’Y
society drives the need for an increasingly science, technology, engineering and m atics
(STEM) competent workforce. C)

This plan responds to the science and society challenge for government consid&red by the
National Science Challenges Panel to be central to the success of all the@enges.

The Government’s objective in addressing this challenge is to ‘encouég\e'and enable better
engagement with science and technology across all sectors of Neé?ﬁland’ society in order to

deliver the outcomes of
e more science and technology competent learners, &re choosing STEM-related
career pathways
e a more scientifically and technologically engag& blic and a more publicly engaged

science sector
e a more skilled Workforce%mmed—h?@zealaﬂdep&_and more responsive science |
and technology. C)\
N
These are long-standing challenges tha take time to address. While some actions are
underway to encourage and enable b@ngagement with science and technology, more are
e

needed if we are to make the obje% nd outcomes of this plan a reality. This plan sets out a
strategic direction for the next 1Q2§ s and actions for the next three years.

This plan focuses on thre @ﬂon Areas and one Integrating Action, each of which incorporates
specific actions:

e Action Area}o‘? hancing the role of education

o Improve_jniial teacher education through increased science and technology teaching
comp ies, leading to increased confidence

n-service professional learning and development for science and technology

ers
% uilding stronger links between science and technology educators, learners,
technologlsts and scientists, in the classroom and in the community

Actlon Area two: public engaging with science and technology

Establishing a contestable fund for education and outreach initiatives on science and
technology for harder to reach sectors of the community

@]

Supporting young people into careers in science and technology
Supporting parents and whanau to engage with science

Supporting high quality science journalism and media coverage

PAGE 3



CONFIDENTIAL NOT GOVERNMENT POLICY ltem 20 Page 6

o Building stronger links between businesses, educators and learners, and between
scientists and technologists to better connect business with science and interest more
young people in studying science

o Build stronger links between the science and education sectors and science centres,
museums and zoos

0 Monitor data about public attitudes to and engagement with science and technology
Action Area three: science sector engaging with the public
0 Support scientists to contribute to broader science education while advancing their wark

0 Support scientists and science organisations to continue to use leading edge pr %Bs
and standards to engage the public in identifying research questions and shari e

results &

Ensure that scientists know how to make their research accessible to w?ééudiences

Increase the profile of Maori science/ pataiao researchers and of re@'
in matauranga Maori

hers engaged

Integrating Action: participatory science platform: &
0 Integrating all three Action Areas through a platform to e@x students, communities
and scientists in participatory science. Q~

This plan recognises and acknowledges the importance atauranga Maori to build cultural
confidence and identity, and how, through this, New Z d can grow its skills and generate
innovation and creativity. Matauranga Maori is MaqQri kitowledge that is dynamic, building from
earliest traditions to future knowledge. Each of tg%ée Action Areas and the Integrating Action
will be developed in ways that respect whanay; U and iwi as the key conduits of matauranga
Maori, and focus on realising the potential gairf0or New Zealand through building capability in
science and technology to support Maorj nomic development and management of natural

resources.

The Ministry of Business, Innovati nd Employment and the Ministry of Education, together
with the Office of the Prim ister's Chief Science Advisor (PMCSA), will oversee
implementation of the plan overnment agencies, iwi and other sectors including the

education, science, busin Q-and museum sectors.

This Initial Science ociety strategic plan will be subject to ongoing monitoring and
evaluation. It will r d to changing needs and contexts by adapting and extending initiatives

that are making a Waasurable contribution to the expected outcomes.

The Scierzagjn Society Reference Group will reconvene in 2015 to consider progress in
deliveri the objective and outcomes and to incorporate wider stakeholder views into its
ongoj %evelopment and implementation.

T¢ llowing diagram summarises the initial plan’s approach in responding to the challenges of
er engagement with science and technology.
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1. Setting the Scene

Science and technology are critical for enhancing living standards through economic growth and
improving social and environmental outcomes. Today, science is embedded in the many
decisions policy makers, business, individuals and societies must make. Societies with strong
“science capital” sustain more innovative economies and have a greater awareness of both the
opportunities and limits of science in development and wellbeing. Science is central to the many
global challenges we face (from environmental challenges to an aging and increasingly urba‘l]/
population, for instance).

Following significant public engagement led by Government in early 2013, the Natlgﬂn C|ence
Challenges Panel recommended a set of national science challenges to address ost
pressing health and environmental issues, and to advance our economy throu ovation.
entral

The Panel also recommended a ‘Science in Society leadership challenge’ to the
success of the National Science Challenges and the most important ch e if New Zealand
is to responsibly apply science and innovation and benefit optimally fr investment in
scientific research. v

In May 2013, the Government formally accepted the ‘Science @ety leadership challenge’,
with the Minister of Science and Innovation and the Minister@ ducation subsequently
announcing development of this strategic plan in Novem 13. Annex 1 sets out the
process for developing this plan. \
The plan sets out the objective and outcomes the? ernment wishes to achieve to strengthen
the place of science in society over the next 1 It sets out the available evidence on
where New Zealand is now. It concludes b ng out a three-year plan of action to make
progress towards the objective and outc

are being addressed through the iness Growth Agenda and the literacy and numeracy

taskforce. &

w Zealanders. To be effective, it is important to be specific

e actions can make the most difference. In particular, the plan
certain stakeholders in our social relationship with science who are
ange.” These are:

The plan does not cover the supplygf@thematics skills and demand for STEM skills as these

The plan is addressed to
about target audience
recognises that ther:
important ‘agents

o Stud@teachers and the compulsory learning sector
. redts, whanau and communities
o &;nce sector including technology
QQV\/ Business, especially science and technology-led businesses

The public sector and government

e Communicators of science and technology, including traditional and online media,
museums, zoos, science centres and industry organisations

! Science capital refers to science-related qualifications, understanding, knowledge (about science and ‘how it
works’), interest and social contacts (e.g. knowing someone who works in a science-related job). This definition is
from Aspires Young people’s science and career aspirations, age 10-14, Department of Education and Professional
Studies and King’s College London: 13
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The plan presents a coherent approach to addressing the challenge of strengthening the role of
science in our society. The actions in the plan support wide engagement to deliver on the plan’s
objective and outcomes.

Curious minds case study
How could surgery be improved?

In her job as clinical leader of orthopaedics at New Plymouth’s Southern Cross hospital, nurse
Lorraine Parthemore felt the hopsital’s method of traction for patients undergoing surgery to
correct a damaged disc in the neck left a lot to be desired. It was cumbersome and
obstructive, adding to the time needed to undertake the operation. “I thought there had to t@%
a more streamlined way to set it up,” she says, but couldn’t find anything better on the maﬁ'
With encouragement from colleagues, she designed a pulley device with a counterwej

could be attached directly to the operating table to keep the neck in traction. A prot was
produced and cleared for use. “It really shortened the time needed for the proce

Lorraine says. The Parthemore Pulley has subsequently gone in to productionwi elson
medical equipment manufacturer Opritech, and Taranaki Base Hospital bo e first one off
the assembly line. It is now being marketed elsewhere in New Zealand. ine puts her
inventive streak down to her childhood growing up on a Taranaki farm e 60s everybody
was frugal and we made do with what we had, adapting things to sw?ﬂke making calf covers
out of sacking and baling twine.”

2. Making g\kgbase

2.1 Why s ce in society matters

21 cen%{@life is driving the need to increase our engagement with science and
tech y

Mamy of today’s toughest decisions at local, national and international levels — about public

QTI’ h, natural resources stewardship or new and emerging technologies for instance — require

of us to weigh both scientific evidence and social values. The National Science Challenges

are science priorities that respond to the most important, national scale issues and opportunities
identified by science stakeholders including the New Zealand public. These encompass
environmental, societal, health and economic goals. Many of these and other challenges we
face today and into the future will require creative and innovative solutions that have a basis in
scientific discovery and technological application®. New Zealanders should feel encouraged and
equipped to engage in the key questions facing our society now and in the future.

2 Programme for International Student Achievement Draft Science Framework.p3
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The production and application of scientific knowledge and new technologies often imply trade-
offs that we need to weigh carefully such as how to prioritise research investment and the
potential for unintended consequences. Addressing these trade-offs requires ‘social licence’
because these are complex issues which no single group, such as scientists, government or
businesses, should make on behalf of New Zealanders without their input. ‘Social licence’
exists where there is an environment of mutual understanding and transparent and deliberate
communication between the public and science sector. This plan includes actions to create the
environment needed for ‘social licence’ to exist.

We need an increasingly STEM-competent workforce for a_more n—‘innovation-focus%'
society” q
New Zealand’s economic and social wellbeing depends on the productivity and comgc veness
of the economy and the knowledge we have to help make informed decisions as iety.
Innovation that leads to increased productivity and promising solutions to socie most
pressing concerns is increasingly being seen around the world as an mpor@g ay to generate
economic growth and improved living standards®. O

N\

Improving policies and practices will enable -New Zealand to be moeeif%cused on innovationthe
development-of-an-innovation-seciety’. To do this, New Zealand ¥is a high performing and
responsive science and innovation system and skilled people can solve problems and
create and deliver high-value products and services for su ble economic, social and
environmental wellbeing. We need businesses, policy m S and citizens who are able to
create, absorb and apply new ideas and approaches. N

\o'n organisations that undertake research-
generation of scientists, technologists and
are needed in leading-edge businesses. New
‘innovation destination’. We must be able to attract
contribute to our vital science. Attracting overseas
is also critical for economic growth.

Our science system — particularly the tertiary edu
led teaching — has a vital role in educating a f
innovators with the advanced science sKill
Zealand has to be seen internationally a?o
and retain the right talent at the right tl@
and domestic investment in our re

A creative culture and a wide of skills are needed for innovation, societal advancement
and sound environmental rdship. Internationally, it is recognised that STEM skills underpin
the development of new ices and technologies, the application of existing technologies and

the development of n gh-value products and services*. STEM skills and competencies
also underlie grom@nany industries®, and are highly transferable across industries®.

STEM skills, li ther kinds of skills, are acquired by individuals over time and in a wide range
of ways. T ed to be developed as part of the key competencies for life-long learning’. An
individu higher levels of competency has a much lower likelihood of experiencing both
econ@énd social disadvantage than an individual with lower competency levels®.

nts’ career choices are influenced beyond school / kura by family, whanau, iwi, business
the wider community, with parents providing the most important influences®. Greater

% Madsen, JB. 2010. The Anatomy of Growth in the OECD since 1870. Journal of Monetary Economics, v57(6) pp
753-67

* Ministry of Business, Innovation and Employment Occupation Outlook 2014, p7

® Ministry of Business, Innovation and Employment Occupation Outlook 2014, p8

® Ministry of Business, Innovation and Employment Occupation Outlook 2014, p7

" New Zealand Curriculum 2007

8 Better Skills, Better Jobs, Better Lives: A Strategic Approach to Skills Policies’ OECD Publishing, 2012.
http://dx.doi.org/10.1787/9789264177338-en

® hitp://www.careers.govt.nz/plan-your-career/helping-young-people-make-decisions/what-things-influence-a-young-
persons-career-decisions/ and ‘'STEM Careers Awareness Timelines: Attitudes and ambitions towards science,
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community engagement with science and technology could increase the value students and
their family or whanau place on the opportunities STEM subjects offer as career pathways.

The Ministry of Education (MoE) is focused on ensuring that the education system delivers on
the Government’s key goals of improved outcomes for all New Zealanders, and stronger
economic growth for New Zealand. It is the lead agency on boosting skills and employment. Its
ultimate goal is to equip young people with the skills to live a fulfilling life and contribute to New
Zealand’s economic prosperity.

The Ministry of Business, Innovation and Employment (MBIE) aims to grow New Zealand fo(EI.
It is focused on improving the productivity and competitiveness of our economy and the
knowledge we have to help make informed decisions as a society. The science syste q
contributes know-how for economic growth, helps to identify and manage risks in t raI
world, and provides skilled researchers and workers to support an innovation ec o MBIE
aims to increase the economic contribution of the skills, science and mnovatlor?ystems

N

Curious minds case study A\
Could you invent a robot capable of climbing walls? &
A team of engineers from the University of Canterbury have devised te gy for robots that can walk
up walls and across ceilings. Associate Professor XiaoQi Chen, wh e research, says climbing
robots have been developed elsewhere, but they can only operat rtain materials and in certain
circumstances. “Our robot ...can work on all kinds of surfaces crete, glass, wood, and on
surfaces with cracks or gaps.” The team saw potential for the{hfobots in checking industrial
infrastructure and a start-up company—Invert Robotics Lt s formed to commercialise the idea.
The company now produces remote-operated robots t; check for cracks in the stainless steel milk and

milk powder storage tanks used in the dairy industry. itionally, the companies have used abseilers
to check the tanks for any flaws that could cause rial contamination, but working in such a
confined space can be hazardous. The robot, &EA other hand, uses a single operator who remains
outside the tank. As it travels around the ta robot sends back high-definition video pictures.
Invert Robotics CEO, James Robertson s dairy industry is just the start. “Our company has
potential to spread into a wide range of

/\Y\Q/
Q.
2
Q
0%
@Vé&

ets.

QX/

technology, engineering and maths’ Jo Hutchinson, Peter Stagg and Kieran Bentley, University of Derby, 2009.
www.derby.ac.uk/files/icegs_stem_careers_awareness_timelines.pdf
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2.2 Objective and outcomes

The objective of this strategic plan is to:

Encourage and enable better engagement with science and technology across all
sectors of New Zealand.

We expect progress towards the objective will contribute to three expected outcomes:

¢ more science and technology competent learners, and more choosing STEM-relat cf]/
career pathways q%b

¢ a more scientifically and technologically engaged public and a more publiclyé\r:g}ged
science sector

and more@ponsive science

e a more skilled workforce;

and technology.
&\O
Lv-N
Curious minds case stud \
What if there was a safer way to c dling?

When Ayla Hutchinson’s mother had a close shave with e as she was cutting
firewood, the Inglewood teenager—then aged 13—deoidéd to design a safer way to do the
job. “My mum nicked the top of her finger when sh cutting kindling and | was doing
a science board at the time so | ended up doing \o?e hing to help fix the problem.” Ayla’s
product is called the Kindling Cracker and has Xe head, cutting edge up, welded
within a metal frame. The log is placed on e and struck with a mallet or hammer to
split it. Ayla’s invention has been a grea @fter winning the 2013 Fieldays’ Young
Investor Award, she put Kindling Crack&ginto production. The 200 devices she displayed
at the 2014 Fieldays sold out in two.Q&§s as did her website outlet. Ayla says people have
told her they wished her Kindlin l@, ker had been around 20 years ago, showing her
where their finger used to be. nwhile, the accolades keep coming. In 2014, Ayla was
named Most Inspiring Indiv'%L t the New Zealand Innovators Awards and was named a
regional finalist for the 20 ogle Science Fair — just one of 30 young people in her age
group chosen worldwi She's also among 15 people from around the world nominated

for a Scientific Ame@ Science in Action award.

O
S

S
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2.3 The state of play

How competent are STEM learners and how many are choosing STEM-related
career pathways?

There are STEM skills shortages

There are skills shortages for many kinds of scientists, engineers, technologists, health and ICT
professionals'®. A number of factors are expected to lead to increasing demand for workers in
many STEM-related occupations'’. In addition, many jobs not directly STEM-related requi
STEM competencies. Internationally it is estimated that up to 75 percent of high-growth §
require STEM skills and competencies'.

The number of NZ graduates is growing, but international demand is growi@jaster

v

There is global demand for those with STEM qualifications. Those who gaiﬁbe STEM
qualifications required to resolve shortages are often either lost from Ne land to the global
job market or pursue alternative careers. MBIE estimates that fewer ﬂ({\ alf of New Zealand
graduates work in the field in which they studied and highly skilled ifpwigrants are often required
to fill the gaps. However, it is expected to become increasingly @ It to attract these
immigrants as wages rise in increasingly knowledge-intensive<dsian economies.

The number of domestic students completing bachelorﬁees across all fields of study has
increased from 19,596 in 2005 to 25,350 in 2012. Fore\ ple, in the natural and physical
sciences the increase has been from 1,937 in 20050 2,649 in 2012. The numbers of degree-
level engineering training places has recently in r?sed. The industry training providers are
facing difficulties in growing engineering at te an and technology qualification levels™. In
2012, 15,560 domestic students, or 37% o estic students, completed qualifications at
bachelor’s level and above in health; nat and physical sciences; engineering and related
technologies, IT, and architecture and ing". Girls and women are under-represented in
studying and working in STEM, ap@om in the health and biological sciences ™.

New Zealand school studentﬁge ormance in science has declined

New Zealand has a higthg(:pected education system. The World Economic Forum’s Global
Competitiveness Index{o 013" noted that New Zealanders spend the longest time in
education from prim&ry*to tertiary, at 19.67 years and ranked New Zealand seventh for overall
education indicat ut of 142 countries.

Despite thi @Qe is a gradual decline over years 11 to 13 in the proportion of students enrolled
in scien e%ated subjects'’. New Zealand is not unique in this, as declines have been seen in
many, r developed countries.

V
migration NZ: www.immigration.govt.nz/essential skills.htm

Ministry of Business, Innovation and Employment Occupation Outlook 2014, p8
"2 Inspiring Australia: A national strategy for engagement with the sciences, http://www.innovation.gov.au/

® www.ipenz.org.nz/ipenz/forms/pdfs/NEEP_Project_Report.pdf
" Ministry of Education 2012 SDR data: New Zealand’s Tertiary Education Sector,
http.//www.educationcounts.govt.nz/publications/series/2531/profile-and-trends-2012
'® Association for Women in Science Snapshot: Encouraging women to use and develop their scientific abilities to
achieve their full potential, 2011
16 http.//www.wipo.int/export/sites/www/freepublications/en/economics/gii/gii_2013.pdf, page 290 School life
expectancy, primary to tertiary education (years) | 2010

” From 2008-2010 students with more than 14 credlits in science rose from 73.2% to 73.5% and then dropped in
2011 and 2012 to 71.4% and 71.6% respectively
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New Zealand students’ performance in science has also declined, and the decline is more
marked in the later years of schooling. The average performance of New Zealand year 5
students for science in 2010/11 was significantly lower than in 2002/3" and there has been no
significant change in performance for year 9 students since 1994/5. The performance of New
Zealand students at age 15 years (most students are in year 10 at this age) in science remained
relatively stable up to 2009 and declined between 2009 and 2012".

Figure One: Graph showing changes in the average science literacy score for New Zealand students at 15
years between 2006 and 2012 compared to the OECD average20

N

Q&

v

V
The National Monitoring Study of StudenQ%hlevement (NMSSA) and the Programme for
International Student Assessment (Pl sults show growing inequity in student performance
in science in New Zealand. Q/

There is limited data on schtﬁ&é?udent performance in technology

There is limited data on 3@1 performance in technology because it is not measured by PISA
or the Trends in Intern@ al Mathematics and Science Study (TIMMS), and NMSSA is yet to

assess it. %

What is causi@the decline in student performance?

Research g@gests that student achievement in science is declining in part because science
teach e not always confident in teaching science, particularly to diverse groups. Teachers
do o%/vays have access to the appropriate resources. Furthermore, some students lack
ence in their ability to succeed in STE subjects and lack support for deciding on senior
ondary school subjects?’

8 Trends in International Mathematics and Science Study

OECD Programme for International Student Assessment 2012

Prepared by the Ministry of Education from data from the Programme for International Student Assessment

H/pk/ns R and Bolstad R. 2005. Staying in Science. Students’ participation in secondary education and on
transition to tertiary studies; and the follow-up study Staying in Science 2 (by Hipkins, R, Roberts, J, Bolstad R and
Ferral H. 2006) NZ Council for Educational Research. Also NMSSA and Education Review Office Science in Years 5
to 8: Capable and Competent Teaching (May 2010): 01/05/2010
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How scientifically and technologically engaged is the public and how publicly
engaged is the science sector?

There is no current comprehensive measure of public engagement in science or
technology or adult STEM literacy

It is difficult to measure public engagement in science and technology and there is no
internationally accepted metric to capture it. The best New Zealand evidence is a survey in
2010 of public attitudes to science?. The survey identified that about half of New Zealanders
were actively interested in science and the other half did not recognise the relevance of scj

in their daily lives®® (44 percent) or were disengaged from science (9%). Similar surveyiﬁ’?
been done in other countries although comparisons are difficult given differences in the»

questions?. &
Relative to comparable countries, a relatively high proportion of New Zealand s have a
secondary or tertiary qualification®®. There are no data on the proportion of qualifications

that are in STEM subjects. From 2016 New Zealand will assess adult c\@ ncies in reading,
mathematics and problem solving in technology-rich environments th the Programme for
the International Assessment of Adult Competencies.

There are limited data on the level and effectiveness of th agement of the science
sector and science and technology communicators wi @ public

There is increasing recognition of the broader social r@nsibility of scientists to engage with
the wider public in meaningful ways®. It is difficult to trdck and measure this engagement, in

part because it can take place in a great variety ues and with various goals. Two main
ways that scientists engage with the public is nveying knowledge to governments to
ensure science-informed public policy and on making, and through more direct

engagement with the public.

It is difficult to measure the mpact%@se types of engagement®’. ltis also difficult to estimate
the proportion of government ex% ure on public engagement by science organisations.
However, a proportion of the llion?® invested by Government in supporting science and
innovation in New Zealand spent by universities and science organisations on making
research more accessml@ nd-users through communication, public outreach and public
education activities. vernment investment in these organisations may also be spent on
communication, pu agement and education.

Many local go@ument and private sector organisations, such as industry training providers,
Z00S, Mus science centres, charities and businesses engage with the public about

2 Thi Ve}, Science and the General Public 2010, was commissioned by the Ministry of Research, Science and
Techn . Similar surveys were also commissioned in 2002 and 2005

ary Hipkins, ‘Public Attitudes to Science: rethinking outreach initiatives’ New Zealand Science Review 67 .4,

Y p109. The 44% of New Zealanders with a detached interest in science are described in the survey as a
instream group’. This group understands that science is important, but they do not consider it is relevant to their

busy, everyday lives. They perceive that: science information lacks relevancy; they receive too much or too little
information; they lack trust in scientists and lack understanding of career pathways for their children / young relatives
% For example, Eurobarometer 73.1: Science and Technology Report 2010, European Commission, 2010 and Public
Atitudes to Science 2011: Main Report. Ipsos Mori Social Research Institute/Department of Business, Innovation and
Skills (UK), May 2011. http.//ipsoso-mori.com/Assets/Docs/Polls/sri-pas-2011-main-report.pdf
% 35% of New Zealand adults have a secondary qualification and a further 21% have a tertiary qualification New
Zealand Census 2013
% The National Academy Press, On Being a Scientist, 2009
2" Rowe et al, ‘Difficulties in evaluating public engagement initiatives: reflections on an evaluation of the UK GM
Nation public debate about transgenic crops’ Public Understanding of Science, v14 (2005), pp331-352.
2 This includes: $967m from Vote Science and Innovation, $335 m from Vote Tertiary Education, $90m from Vote
Primary Industries and $18m from other government areas
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science and technology for education, cultural and marketing reasons. The Government also
invests $167 million in public broadcasting services and funding museums®.

Since the Science Media Centre was established in 2008, ‘science’ in the media has increased
by 75 percent®.

As scientific engagement with the public has increased and changed in character, potential
ethical issues have emerged and it is timely for the science sector to reconsider standards of
scientific conduct.

Use of evidence in policy development Q;]/

O
In part as a response to a report by the PMCSA, the State Services Commission re;%rw
reviewed government agencies to identify where departmental science advisors lift
internal capabilities to take up research and new knowledge. A network of ad\ﬁ across
government departments chaired by the PMCSA will grow in responsibility %} ditional science
advisors are appointed. These changes are expected to help strengthen @ hannels of
communication with the science sector and progress will be monitoregj@ epartmental science
advisor positions are filled. The network is to report on progress to %Q tate Services

Commissioner in 12 months. @
3. Action Areas and Priority Actig(@Q~

This section sets out three Action Areas designed t dalver on the objective and outcomes of
the plan. Each action area includes a set of pri tions for the next three years that are
divided into innovative actions developed spegfficelly for the plan (described as ‘new actions”)
and work already underway, that will be ali ith the objective of the plan (described as
‘supporting actions’). These actions mai a view on the 10-year horizon, commensurate with
the National Science Challenges. O

In addition to these Action Areas, heart of this plan is an Integrating Action that spans all
three Action Areas: the particip, science platform. This platform (described in section 3.4)

is designed to simultaneously:
o Work with the ed& sector to make it easier to bring “real-world” science into the

classroom by cting teachers with science professionals

e Enable and the public’s understanding of and engagement in real-world science
through resgarch that is relevant to local communities

o Creat @)ortunities for science professionals to become better engaged with the public
by %p uting both to science education and to filling knowledge gaps that are locally
reléfant and scientifically valuable.

"

N\
Q{&Action Area 1: Enhancing the role of education

The principle goal of Action Area 1 is to support all young New Zealanders to be resilient
learners with future-proofed skills to understand, assess and apply rapidly changing science
and technology knowledge to their everyday lives. This goal will contribute to building creativity,
innovation and increased critical science literacy. Action Area 1 will include a focus on quality

2 The appropriations in Vote: Culture and Heritage for 2013/14 are $134,417m (for public broadcasting services) and
$33.094m (for museum services). The $33.094m (for museum services) funds the Museum of New Zealand Te Papa
Tongarewa

% Meltwater Statistics http:/www.sciencemediacentre.co.nz/five-years-of-science-in-the-media.
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teaching and learning, and providing additional opportunities to enhance competencies,
confidence and dispositions that grow scientific knowledge, curiosity and creativity in students in
partnership with schools / kura, families, whanau, iwi and the business and science
communities.

The activities in Action Area 1 are focused on five key intervention sites: Early Childhood
Education, primary level education; secondary level education; the transition to further
study/training or employment; and science leadership.

These activities will explicitly focus on enabling a future-oriented science and technology
education system. Integrative thinking for improving science and technology teaching and ‘],
learning, skills and dispositions for innovation, and changes to pedagogical practice as (b
learning and ICT evolves will be central. This will include how the focus of science e on

should differ at the different levels of schooling.

1. Improve initial teacher education with increased science and techrvgﬁy teaching
competencies, leading to increased confidence s

New action ,Q
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%Q/

Lifting the science and technology content in @%eacher education

We will work with initial teacher education prﬁr‘s, qualification accreditation
bodies and relevant professional bodies in dering the nature and scope of
science and technology content in initialﬁ‘;gwer education. This could form a
component of under-graduate qualificati for early childhood and primary
education, and would be targeted tQ Wiithe confidence of graduating teachers to
teach science (teachers curren%/;\ ort limited confidence, particularly at years

7-8).
<<\

Early childhood and prh@education is important for imparting foundation
curiosity and learning,b&haviours for learners’ future attitudes and practices
toward science an nology. To maximise this opportunity new primary
teachers need t ohfidence and content knowledge to sustain student
engagement and progress.

) . .
Curious minds case study

w can a community improve students’ engagement with science?

Aﬁﬁorative network—the Hutt Valley Primary Science Education Network—has been set up

0 Nelp build the confidence among local primary school teachers in science teaching. The
@twork, administered by the Hutt-based Open Polytechnic, brings together school principals,

eachers and other key individuals to provide an opportunity to learn from each other how best
to advance science education at the primary level. The network builds on an Open Polytechnic
initiative for 2014 offering all teachers, free of charge, its distance-learning Graduate Certificate
in Primary Science Teaching (Curriculum) programme. The network also has the support of the
Hutt City Council, which has earmarked $120,000 for Mayoral scholarships worth $2,500 each.
These will be available to each Lower Hutt primary school with a teacher studying for the
graduate certificate and is to be put towards additional science resources for that teacher to use
in their classroom. The initiative builds on research that shows that the best time to build an
interest in science is when children are at primary school. Hutt Mayor Ray Wallace points out
the importance of science literacy for the future of the region. “Giving primary teachers support
to inspire our youth in the sciences will help transform the Hutt Valley into one of New Zealand’s
leading export and economic growth centres, based on science, engineering and technology.”
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Improve the quality and relevance of continuing professional learning and
development (PLD) opportunities for teachers in science and technology

The Government spends more than $80 million every year on PLD to support the
development of a highly capable profession, and a PLD system that builds the skills of
teachers and education leaders. This investment is intended to deliver measurable
gains for students across the curriculum, including science/pataiao,
technology/hangarau and mathematics/pangarau.

In 2014 about $5.7 million was appropriated by government to science and technologY/
PLD. This figure does not include the science and technology PLD included in ot
contracts, and that schools can apply for on the basis of need. '\'

across the education sector to provide advice on the design of future P cross the
compulsory schooling sector. The group will provide advice on wh ovements
should be made to the targeting of centrally funded PLD to achie@ ystem-wide lift in
student achievement; and provide advice on how changes co implemented to
achieve the maximum impact.

v
New actions OQ~®
K

We will establish an initiative to support§c ools and teachers to build confidence
and access resources to devek&z@éontextualised science programmes that

The Minister of Education has appointed an Advisory Group with repre@es from

e Science Skills in Education Initiative

are exciting for students. It will e assisting teachers to continue their
science education, focusing lls that reflect science/pataiao in the national
curriculum, and expandin availability of the Sir Paul Callaghan Academy
initiative. This initiative es on professional learning and will explore links to
the Teachers in Indu.?}r‘ roject as appropriate.

&:&YPaul Callaghan Science Academy

scidnce teachers play a key role in cultivating students’ curiosity about
them. Since 2012, the Sir Paul Callaghan Science Academy has

g “champions of science” for New Zealand primary and intermediate
schoolg\The Academy sessions consist of intensive four-day, professional
dev:%\ent programmes for teachers of year 1 to 8 students. Participants are

Primary schog
the world ar
been dey

noRinated by their schools for their potential to develop new science teaching initiatives
d inspire and mentor their colleagues, and in turn their students. The participants
<$ar from a host of skilled presenters and guest speakers on a range of science
% teaching themes such as the nature of science, investigative skills, hands-on skills,
?\ science for citizenship and the interconnected nature of science. The programme
doesn’t end with the course. A website allows alumni to continue to share ideas and

participant, Janine Fryer of Pukekohe Intermediate, said “It...re-sparked my love of

0/@ experiences and Academy staff remain in contact to support graduates. As one
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teaching and also provided me with an on-going resource bank to share with my
colleagues and students.” The Academy is organised by the National Science-
Technology Roadshow Trust and is named for the late Sir Paul Callaghan who strongly
believed in the importance of effective science education for children.
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e Teachers in Industry Project

We will establish a project for teachers to connect schools with science-intensive
businesses to enable teachers to spend a period of time in a business to bring
business-relevant content into their science lesson plans.

Supporting actions

e Providing teachers of science in years 1 to 10 opportunities to work with research
organisations to develop leadership skills and enhance the teaching of scientq/
within schools and communities. Q)

e Supporting the Science/Biotechnology Learning Hubs to provide a high@ity
online repository of New Zealand science and resources to support g€ienCe
education for teachers, students and communities. Q

Build and maintain meaningful linkages between science an@nology

educators and learners, and science professionals and te% ogists, both in the

classroom and through opportunities that engage the w$g ommunity

\private bodies, science
aquaria, observatories) and
to experience tertiary-level
the classroom. These learning
grated meaningfully within teaching

Partnerships with Tertiary Education Organisations, C
organisations (such as museums, science centres,
secondary-tertiary programmes that enable partici
educational activities, are all key for learning o
experiences outside the classroom need to be |
and learning programmes.

<<\
New action Q
e Develop and implement a participatory science platform

This Platform (d&‘gﬁ)ed below at 3.4) will engage schools / kura, community-
based grou nd organisations and science professionals in questions that are
scientifica%%)rous, locally relevant and pedagogically innovative. The platform
includeQ ral coordinator roles that will oversee the platform and be a conduit
bet& arning environments and scientists.

Re %ing the positioning and content of digital technology within the New
d Curriculum and Te Marautanga o Aotearoa

%ew action

N/
&

¢ Review the positioning and content of digital technology

We will work alongside sector partners to review the positioning and content of
digital technology within the framework of the New Zealand Curriculum and Te
Marautanga o Aotearoa.

3.2 Action Area 2: Public engaging with science and technology

The goal of this Action Area is to build a nationally supportive environment for public
engagement in science and technology. In addition, the Action Area is also designed to
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increase the number of learners with an interest in STEM-related career pathways. This action
area recognises the changing demographic of New Zealand including the increasing iwi and
hapl asset base and the partnership model of service delivery. It operates with Action Area 3 to
encourage greater dialogue between the science sector and the public by helping move toward
‘a more scientifically engaged public’ and ‘a more publicly engaged science sector’.

The immediate objective is to enhance the quality, breadth and depth of science communication
to the public by the media and education and community outreach providers, support youth into
science and technology-based careers and build greater connectivity across sectors. In the
longer term, Action Area 2 recognises that the culture change that is necessary to encourage
and enable public engagement in science must start with young learners, their teachers,
families, whanau and their communities. q‘b

Finally, improved evidence on public attitudes to, and engagement with science anggf%ology,
will assist in targeting future actions and form part of the monitoring and evaluatlccj the plan.

Curious minds case study ?‘
How can a community use science to address a local @7
In 2004, Tolaga Bay school won a Royal Society of New Zealand prize with X ce and filmmaking
project. The topic was the Transit of Venus, reflecting the fact that Captain & had called at the Bay
in 1769 during his voyage of discovery that included observing the pas f the planet across the
face of the sun. The prize was a trip to the UK and the school also es ed a relationship with the
Allan Wilson Centre for Molecular Ecology and Evolution (AWC). e school has moved on to a
much larger project involved the local community. The goal is th ogical restoration of Tolaga
Bay/Uawanui to restore the bay and its catchment to a state ore closely resembles the
landscape that Captain Cook would have seen when he vi chool prinicipal Nori Parata realised
the project needed serious scientific help if it was to succeid nd the relationship with AWC was the
obvious source. The project is gathering wide comm n\y,support too. The school students brought
their parents on board and farmers and foresters h so got involved. Nori Parata says the aim is
to extend the community co-operation still furth;r o jiiclude everyone in the region. The project will

see, among other things, river banks restore er quality improved and kai moana (seafood)
sources rejuvenated. Native birds and veg are also being re-established and school students
have already propagated some lost spec ith seeds gifted by Kew Gardens during the school visit

to the United Kingdom. Q/

Q,_ upport quality initiatives on science and technology for harder-to-reach audiences
New action

¢ A contestable fund for science and technology outreach and education
initiatives for engaging harder-to-reach groups

We will establish a contestable fund that will fund education and community

outreach initiatives that focus on science and technology for harder to reach
groups. This could fund initiatives using innovative approaches for reaching
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groups such as youth, Maori and Pasifika, and rural New Zealanders. .
Internationally, similar funds have supported initiatives including robotic
workshops across rural areas for future young engineers, the development of a
free Apple/Android app that will help people identify native creatures and a two-
day camp for 30 young refugee migrants to inspire them to pursue science at
school.

There is a growing international recognition that efforts to engage the public in
science and technology find their greatest success with people who already have
some level of engagement in science. The challenge is to reach and inspire a
broader base of New Zealanders through initiatives that bring science and
technology to groups that are generally considered harder to reach. This &n

will support initiatives with a broad reach. \,
2. Support youth into science and technology-based careers C’}
Actions in this area will develop more responsive educational pathways, iQcluding the

the science and
uture career options
ucation and training

impacts of student study choices, and to develop entrepreneurial thin
innovation sector. The relevance of science and technology learni
needs to be made clearer at an earlier stage for learners, and thg e
pathways leading to these potential careers should be clarifie

New action OQ

¢ Increasing girls’ participation in scie nd ICT

We will identify effective actions to i Iuéice girls’ subject choices and increase
their participation in science and | eas of study, especially from year 12, and
encourage them to pursue sci nd technology careers.
<<\
¢ Increasing participatit@j?science and ICT for all students

We will identify the ssment standards on the National Qualifications
Framework (lev nd 3) that will improve the visibility of STEM capabilities.

Supporting actij; ?;r all youth

. Wo}:@with Careers NZ to raise awareness of science and technology careers
Careers NZ website
. %)rking to develop and promote the uptake of information for learners about
% cience careers
?\ Supporting talented school students through young achievers and travel awards
e Exploring more strategic targeting of the FutureinTech programme, and other
N/ potential changes to increase its impact
Q/ ¢ Exploring more equitable ways to fund students to attend Learning Experiences
Q‘ Outside the Classroom

¢ Reviewing and evaluating the pilot of the Science Education Leadership and
Coordination role for merit to expand

¢ Using the Vocational Pathways to design programmes that use real world
contexts to deliver science and technology education in ways that engage
learners’ needs and interests

¢ Youth Transitions Framework that focuses on more young people participating in
learning areas of high growth and demand (eg STEM subjects)
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e Considering how to strengthen science literacy in senior secondary schooling
particularly at Year 11

e Considering the future of the STEM feature in the Occupational Outlook
publication.

3. Support parents and whanau to increase their engagement with science
New action

o Develop a participatory science platform Q/

The platform (described below at 3.4). will offer Early Childhood Educab%,
Services, schools / kura and their communities opportunities to partlgg
scientific research in projects with broad appeal, scientific value a
rigour that resonate with the community.

dagogical

The development of parental/whanau and community invoIv?nt acknowledges
and builds on the importance of parents and families/wh?\‘@ nd local
communities as young learners’ first mentors, while al viding an opportunity
to encourage parents’ engagement with science thro community collaborative
research opportunities that bring together smenca%b essionals with schools and
other community organisations on real- worldﬁ\

Curious minds cas Qtudy

Why does science to me?
Ngéati Whakaue, a Rotorua iwi trust, are providing the«pportunity for their young people to explore the
wonders of science and to see themselves as scie@;The Matakokiri — light up the sky — project
provides science and technology wananga/exc s for tamariki, rangatahi and whanau. The trust
wants to inspire a love of enquiry and learnin eir young people and frequent references are made
to the discoveries, inventions, knowledge ractices of the learners' forebears. They're also keen
to equip their young people with the sci and technology skills needed for the modern workforce.
Trust general manager Roana Bennett s Ngati Whakaue identity, language and culture become the
reference point and the scientific k dge and understanding is built from there. “Rangatahi are
engaged and pursue self-direct ning on topics featured during the week-long workshop. And
whanau are actively supportin&e r children by participating alongside them in the wananga.” The
approach combines Ngati kaue (Maori) worldviews of scientific and technological knowledge with
the expertise and resour f science and technology organisations that support the kaupapa.
Themes for wana @ included Geothermal — Te Ara Ahi, Fresh Water — He awa he taniwha He

awa he tipua, and Qui\Xorehouse — Te Pataka. These wananga have infused local
whakapapa and ds to enhance kaitiakitanga and scientific knowledge, which creates
authentic lear, pportunities for curious young minds.
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4. Build and maintain meaningful linkages between businesses, science and technology
educators and learners, and science professionals and technologists

New action
¢ Connecting business, local government, educators with the science sector

We will explore opportunities to connect businesses with learners, educators,
local government and the wider science sector.

learners at a regional, industry or sector level will give more learners real
understanding of potential STEM career pathways. It will enable more N
and technology-led businesses to promote STEM careers and build &rly
connections with future employees. C)

Improving connections between science and technology-led businesses and
&2’

5. Support quality science journalism and coverage in the multl-pl
Print, television and online media (including socially networked me

powerful tools for engagement with the public. This priority actlog i

d blogging) are
continue to harness
the positive power of the media to help make science and the lexities of risk and

scientific uncertainty more accessible. 2

Supporting action
e We will enhance the reach of the SC|e edia Centre to support more training
and outreach to science Journalls urage responsible and insightful
science news reporting and anal at is relevant to the New Zealand public.

6. Build greater connectivity between thés ence and education sectors and museums,

zoos and science centres Q
Supporting action
e  We will work wit nisations such as museums, zoos and science centres to
build greater cdnwectivity with the science and education sectors and agree their
role in deliy, on the plan.
Non-tr al learning environments, such as those provided by museums,
Z00S cience centres, can play an important part in encouraging STEM

ncies and innovations. Reaching millions of New Zealanders each year,
Qseums and other science organisations facilitate engagement and lifelong
Q/ rning, and are ideally placed as community spaces or forums.

7. B@w evidence base on public attitudes to, and engagement with, science and
no

Yeechnology
& s

pporting action

o We will regularly survey public attitudes to, and engagement with, science and
technology.

3.3 Action Area 3: Science sector engaging with the public

Action Area 3 complements Action Area 2 because there cannot be a scientifically engaged
public without a publicly engaged science sector. This Action Area recognises the important
role that the science sector plays in ensuring the public relevance of research, whether through
saleable innovations or policy-relevant results. Publicly funded science organisations and
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scientists have a social responsibility to share some level of knowledge where it's applicable. As
New Zealanders, we look to science for useful new technologies and evidence-based guidance
on the most pressing issues facing our society today.

1. Support scientists to contribute meaningfully to schools and communities, while
advancing their scientific output, by enabling their involvement in participatory

research
New action q/
o Develop and implement a participatory science platform qq)
The platform (described below at 3.4) will match scientists with members %f
schools or community organisations seeking to take part in commugitydinitiated or
scientist-initiated research. v
2. Support scientists and science organisations to continue to e leading edge
practices and standards to engage the public in identifying prierity research
questions and usefully disseminating results for publicly 'ed research

New actions Q~

Engaging the public in implementing t;QQional Science Challenges

As the National Science Challenges ar plemented, we will consider an
approach and opportunities to engage\;he public in their implementation. This
project builds on the success of tl\ blic engagement process used to identify
the National Science Challen @

The Royal Society of Ne aland (RSNZ) will lead the development of a

Code of Practice on p engagement for scientists
The RSNZ will workgyith the scientific community and consult widely including
with universities, ; the network of departmental science advisors and the

PMCSA to dev a Code of Practice for scientists on public engagement®”.

Supporting a @13

<</(9
V [ ]
&

Publb research funding bodies will review and update the knowledge translation
ectations for research contracts, and assess the current state of publicly-
levant knowledge transfer and end-user engagement practice among funding
recipients, including with lwi and Maori organisations. Results of this exercise
can be used to inform future expectations.
We will continue to implement recommendations of the PMCSA on the use of
science-based evidence in policy formation, by creating opportunities, through
new Departmental Science Advisors, for the science sector to engage with
government and share relevant results with policy makers.

3. Ensure that emerging and established scientists and technology researchers have
the basic communication skills to make their research accessible to relevant
audiences beyond their peer community

3" A recent model of such a commitment is the Japanese Council of Science’s recently updated Code of Conduct of
Scientists, which outlines not only the responsible conduct of research but also the social responsibility of science
organisations and scientists to engage with the public and policy makers based on their expert knowledge.
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New action

¢ Public engagement training for science and technology researchers

We will work with the tertiary sector to identify ways to ensure that all emerging
and established science and technology researchers have access to training that
supports engagement and the dissemination of their knowledge to non-academic
audiences.

Supporting action

¢ We will continue to ensure that scientists’ excellence is acknowledged an&Q;]/
showcased through the Prime Minister’s Science Awards. '\'

4. Increase the profile of the work of researchers who are Maori in science@aiao and
of all researchers engaged in matauranga Maori v

New action %

¢ Increasing the profile of researchers in science/pﬁt&'@b and matauranga

Maori v
We will work with researchers who are Maori, i\@Méori organisations about
their matauranga Maori and science/ thaiao@ edge to increase their profile.

3.4 Integrating Action: The participator;kégence platform

1. Develop and implement a participatory sc{@é platform

While Action Areas 1, 2 and 3 target specifj \Ceﬂoral goals, they are nonetheless
interconnected. A unique feature at the of this strategic plan is an integrating activity that
simultaneously addresses important o ives in all three Action Areas.

The participatory science pIatfor?@st on traditional concepts in citizen science and
enhances these through collab% ive approaches more common to community-based
participatory research. Parjigipatory Science is a method of undertaking scientific research
where volunteers can be ningfully involved in research in collaboration with science
professionals (includi t-graduate students or researchers and private sector scientists)
and builds on intern | models of engagement.

The goal is to jrwplve schools / kura and/or community-based organisations such as museums

and associa in projects with broad appeal, having both scientific value, pedagogical rigour,
and that r ate with the community. In addition, several ideas are being tested for projects of
natior%?gnificance that would integrate with the National Science Challenges and be national
in rea

Qg/participatory science platform has the potential to:
e offer inspiring and relevant learning opportunities for students and teachers

e engage learners and participants beyond the school / kura community to reach parents,
whanau and wider communities

o offer researchers opportunities to become involved in locally relevant lines of enquiry,
where data can be enriched by the local knowledge and contribution of citizens.

The participatory science platform is built on four core components and incorporates
Matauranga Maori:
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1. A process that seeks ideas for participatory science projects from both the community
(including Early Childhood Education Service and kdhanga, schools / kura, museums
and other organisations, iwi authorities or community associations) and from science
professionals (from post-graduate students to principal investigators in both the public
and private sectors)

2. A managed process for evaluating these ideas for both pedagogical potential (in the
case of schools / kura) and scientific quality, and for ensuring their practicality and
relevance to the participating partners (science sector and community-based)

3. A web-based match-making process between interested community-based partners and

science professionals
4. A resource for teachers and other community or learning leaders to assist in dev&@ﬁ
their projects to robust standards.

The Platform’s website will serve as a match-making tool between scientists andq tlal
community-based partners seeking to take part in a research project by offerin atform for
community-initiated and scientist-initiated research. s

A multi-sectoral management and review panel will be established to,r{ in quality control
over the programme and advise on any research ethics requiremen$~

All projects will have an institutional home which will provide a ination role. This could be
a school, museum, zoo, science centre, iwi office or resear itute, university or other
tertiary organisation. Q

The projects will be offered as opportunities for commD&% based partners to participate in
scientific research as a way to enhance their local ityut, their science knowledge and their
interest, and (in the case of schools) to strengt %amlng programmes through stronger links
to relevant learning environments and exper\

Once matches are made between com based partners and scientists, these partners
would self-direct their involvement i ing out the research according to an agreed plan and
approach. %/

A multi-media campaign will aébmpany the launch of programme, and a dedicated
website/social media site ovide a sustained channel of communication for ideas that
continue to emerge. |t ild on the momentum created by the Great New Zealand Science
Project and leverage legacy of that project, including its Facebook page.

To enable more sbgisticated projects, a limited number of seed grants will be made available
to help foster, @eaningful level of community involvement. The seed-grants will part-fund
science préz\onals and community/school groups to plan together the research question,
data coI?s n, analysis and knowledge translation strategy for the project. In addition, eligible
cost d include research tools or consumables that would not otherwise be accessible to
co ity partners.

Q~
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Curious minds case study

How can New Zealanders gain access to scientific research?
All New Zealanders have an interest in the quality of their lakes and rivers. There’s a vast array of
research around about freshwater quality but how do you make this information accessible to the
general public and to the very people who might be able to do something about it? The country’s 16
regional authorities and unitary councils, the Ministry for the Environment, Cawthron Institute and
Massey University teamed up to set up a website that provides freshwater science to the public in an
easy-to-understand format. Land and Water Aotearoa — or LAWA — as it's known, provides data from
1100 freshwater monitoring sites around the country based on readings of the levels of bacteria,
nitrogen and phosphorous as well as water clarity and acidity. By visiting the LAWA site, people ¢
check out the current state of their local waterway, how it compares with other sites, and whet
water quality is improving, getting worse, or staying the same. The project was developed wi %dlng
from the Tindall Foundation. Co-founder Sir Stephen Tindall wanted to see the LAWA visi ome
reality after experiencing difficulty accessing clear information about New Zealand rlve o me the
fact that the quality of our waterways is on the decline is a horrifying thought,” he sa collecting
data we can identify problems early and see if water quality is improving or not.” y%“

3.5 Other government initiatives suppohx he plan

Other government initiatives will contribute to &E@Eng on this plan such as:

¢ Investing in Educational Success — ching and Leadership career pathways initiative
which targets raising achieveme gh quality teaching and professional leadership
offers an expanding environm support of the principal objective of this plan.

e The New Zealand Qualifi;e@s Authority review of qualifications — Mandatory reviews
of levels 1-6 science qyﬁ cations and the review of tertiary teaching qualifications are

taking place durmg@~
e Tertiary Educatlo@ ategy (TES) - The two most relevant strategic priorities in the TES
for this plan ar&\ Briority 1, delivering skills for industry, including in areas of new and
emerging s e such as science and technology; and Priority 5, strengthening
research- d institutions. The TES emphasises the importance of tertiary institutions
R outwardly focussed and in particular, connecting learning to employment

. e State Service’s Commission’s efforts to include action for better use of evidence in
@/ public policy formation. This is being operationalised through the creation of a number of
Q‘ Departmental Science Advisor (DSA) roles and the creation of a network of these
advisors chaired by the PMCSA. This plan recognises the role of scientists to better
connect with the public service through the DSA network and other opportunities to bring
evidence into policy formation.

¢ The Office of the PMCSA was established, in part, to address the role of science in
society. Positioned at the nexus of the science sector, government, and the public, a
central focus of the Office is to help establish better communication of concepts in
science and research to the public and to government. This plan recognises the
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uniqueness of the PMCSA model internationally and can leverage the channel of public
communication that the Office provides.

e MBIE’s Vision Matauranga policy aims to unlock the science and innovation potential of
Maori knowledge, people and resources for the benefit of New Zealand. The four
themes of the Vision Matauranga policy are:

o Indigenous innovation: contributing to economic growth through distinctive
science and innovation

o Taiao/environment: achieving environmental sustainability through iwi and hapu
relationships with land and sea %ﬁ/

0 Hauora/health: improving health and social wellbeing

0 Matauranga: exploring indigenous knowledge and science and innO\,/{ti&y

For this reason the Vision Matauranga policy is embedded across all sc'?ngé
investments, and as such forms a core component for the implementation of MBIE’s
approach to supporting outcomes for Maori and New Zealand. O

PAN

l\ hd
ts?
orth Island forest block

of Rereahu — whose ancestor
overs a huge area of South

Curious minds case study

What if we could earn extra from our fi
That’s the question that faced the 1100 beneficiaries of the vast ce
known as Maraeroa C Incorporation. They are the direct desce
was Hoturoa, the captain of the Tainui waka. Their ancestral
Waikato and King Country. The shade-loving ginseng plan hly valued in Chinese medicine—
seemed a good candidate as an under-crop to the pine plaMations. Wild-grown ginseng —the most
sought after — is in decline after years of over-harvest. result, chief executive Glen Katu says
they saw a gap in the Chinese market for ginseng &" in wild natural conditions with no fertilisers or
pesticides. “It takes longer to grow and the roots(arg much smaller but are more highly valued.”
Scientists from Crown research institute Scio been working with the team that manages
Maraeroa C, to identify suitable climate, soi typography conditions in the central North Island to
grow ginseng as an understory crop to r@ pine plantations. The research suggests over half the
450,000 hectares of planted radiata fgrests”in the central North are suitable for producing top-quality
ginseng roots and the benefits eco\nz%zelly could be significant, with premium dried ginseng fetching

around $2,000 per kilo. &

4. Implementing and monitoring the plan

Addressing the challenges described in the plan are longer term issues that will require a
commitment to sustained change. It will also require us to learn, modify as we go and continue
engaging with stakeholders.

PAGE 26



CONFIDENTIAL NOT GOVERNMENT POLICY

Iltem 20 Page 29

4.1 Implementation approach

As this is the first Science in Society plan, the government has asked the Science in Society
Reference Group to reconvene in 2015 to review progress and advise about any modifications
to the actions to better deliver on the outcomes. MBIE and MoE together with the PMCSA will
oversee implementation of the plan by government agencies, iwi and other sectors including the
education, science, business and museum sectors. The two agencies will also lead a process
of engagement with the public on the plan and the actions in it.

Central to the terms of reference of the PMCSA is to support an improved and productive
relationship between science and society. As such, the PMCSA and the DSA network wil
continue to be active in implementation of the plan. @

4.2 Timeframe &
@]

While the challenges are long term, the plan sets out a direction for the next rYyBars and
actions for the next three years from 2014 to 2017. The actions may be r@?}%d and enhanced
as we learn more over the life of the plan. &\

Some actions are already underway as they continue or enhanc&&tive existing actions.
Enhancing the role of the Science Media Centre and MoE’s pil a strategic leadership and
coordination role for better connecting schools and the scie&ctor are examples of these

actions. Q

The plan also includes actions that can be implemente®in the short to medium term. For
example, the participatory science platform and the\¢gntestable fund for initiatives focused on
science outreach and engaging harder-to-reac I%TJps will be developed in 2014/15 for
implementation in 2015/16. \C)

Finally, some of the proposed action iré(%r the education sector require a longer term (over
school years 1-6) approach. This will re that there is sufficient time to address changes
around, for example, initial teach cation, and linking classrooms to the professional
science sector. These actions wi p inspire and provide authentic learning opportunities of
relevance and interest to stud .

4.3 Monitoring a&valuation
Monitoring will co %e:
e A s,u@;c public attitudes toward science, complemented by in-depth qualitative

rese ith the general public
o Ané'@s s and synthesis of education and skills data, for example student achievement in

S ce and maths
o %malysis and synthesis of administrative data, for example monitoring of relevant
Q/ contracts and science communications measures and indicators
Q~ e Formal and informal stakeholder consultation.

MBIE has developed an intervention logic to inform the monitoring activities (Annex 1). The
intervention logic details the links between the challenges that Science in Society seeks to
address, the activities being undertaken within the action areas and their intended impacts and
outcomes. These impacts and outcomes include short-term changes in awareness, medium-
term changes in behaviour, and long-term changes in terms of a skilled workforce, informed
New Zealanders and responsive science and technology. The intervention logic model will
inform the selection of indicators and measures for monitoring purposes.
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Work to date has included MBIE commissioning (in June 2014) a survey of public attitudes
towards science and technology and the ways in which the public conceptualises science. This
survey retains some questions asked in previous studies for comparability, and thus will identify
changes in public attitudes from those previous studies. Responses to questions in the survey
will form part of the baseline measures for monitoring the initial plan.

The Ministry of Education is able to utilise existing data collection and analysis to monitor the
impact of the plan. The Ministry regularly publishes data about student achievement in science
and mathematics through Public Achievement Information (PAI) which is available en-Error!

Hyperlink-reference-not-valid.at www.educationcounts.govt.nz. Q;]/
The performance framework for the National Science Challenges will include some asa@ment
of public engagement in science. &

Monitoring and evaluation will establish a baseline and track progress again initial plan’s
outcomes. It will also assess the performance of specific action areas. | sponse, initiatives
that are making a measurable contribution to the expected outcomes wil ontinually adapted

and extended. ,Q

The monitoring and evaluation activities for this plan are founde@e plan’s three expected
outcomes as follows.

Outcome 1: more science and technology competentQQrers and more choosing STEM-
related career pathways N
We will know we’re making progress on this whe$ A

e we achieve greater student demand f(G M courses and qualifications at all levels of
the qualifications framework (1- 10

e we have developed greater tea@ confldence in teaching for STM outcomes
¢ teachers have improved ac o the resources they need to teach STM subjects and
links between the STM cyrPi¢dlum and career pathways are clarified.

Outcome 2: a more scientifically and technologically engaged public and a more publicly
engaged science sect

We will know we’r;fmg progress on this when:
e agreat ortion of New Zealanders across all sectors of society are engaged with,

and , science and technology

s more in-depth media reporting on science and technology based on robust
entific evidence

%/ there are increased opportunities for the public to learn about, and be involved in,
Q/ scientific research and uptake continues to grow across all tiers of society

o there are more opportunities for the public and the science sector to engage in
discussion about societal use and limits of new technology and applications for existing
technology

| Outcome 3: a more skilled workforce ;-more-informed-New Zealanders-and more
responsive science and technology

In the longer term, we expect that progress towards outcomes 1 and 2 will contribute to New
Zealand’s economic growth and improved social and environmental outcomes through:
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e agreater number of New Zealanders with the skills needed to support creativity,
innovation and knowledge uptake and use

o New Zealanders make more informed decisions on issues of importance to 21st century
life

e publicly funded science and technology is more responsive to the needs of New
Zealanders.
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Annex 2: Process for developing this plan
This plan was developed by MBIE, MoE and the office of PMCSA on behalf of the Government.

A Science in Society Reference Group of experts provided advice to assist the government to
develop this plan. The members of the Group are:

Professor Sir Peter
Gluckman (Chair)

Professor Sir Peter Gluckman is the PMCSA. He was the founding Director of
the Liggins Institute and is one of New Zealand’s best-known scientists. He is,
internationally respected for his work promoting the use of evidence in pOIICQ;]
formation and the translation of scientific knowledge into better social,
economic, and environmental outcomes. Professor Sir Peter is a FeIIov&*?
The Royal Society (London), the Commonwealth’s most prestigiou tific
organisation. He is the only New Zealander elected to the Institut of
Medicine of the National Academies of Science (USA) and the emy of
Medical Sciences of Great Britain. In 2009 he became a Kni the New
Zealand Order of Merit for services to medicine. In 2001 %ewed New
Zealand’s top science award, the Rutherford Medal. ,«

Professor Jim

Professor Jim Metson is Chief Science Advisor to MBM&. He has a PhD in

Metson (Deputy Chemistry from Victoria University of Wellington Deputy Dean of

Chair) Science at the University of Auckland, Profess s School of Chemical
Sciences, and Associate Director of the Uni ity’s Light Metals Research
Centre. He has a background in building e capability, and has led the
formation of several major interdiscipliQQyy research centres at the University.

Professor Alister Professor Alister Jones is Deputy Vi Rancellor of the University of

Jones Waikato. He was Dean of Educatlon d Research Professor and Director of

the Wilf Malcolm Institute of E nal Research at the Faculty of
Education. He has manage %‘dwected research projects that have
informed policy, curriculu s ience and technology education and teacher
development in New d and internationally. He was awarded the New
Zealand Science an% hnology Medal. He is Co-Director of the Science
Learning Hubs an -thairs an APEC working group on science and
mathematics ejyca ion.

Jacquie Bay

Jacquie Ba founding Director of LENScience, an innovative science
educatloryﬁ ramme within the Liggins Institute. She co-developed the
award winning LENScience Connect learning platform for science education.

Hikitia Ropata

N

Hikigi K pata is the General Manager Strategic Development at Careers NZ.
S Iso a member of the Export Industry Skills Analysis Advisory Group.
has worked across both social and economic policy and delivery. Her

\Dspecific interest is in getting more New Zealanders interested and

\J

participating in science and technology careers, particularly Maori and
Pasifika. She is of Ngati Toa, Ngati Raukawa, Te Ati Awa and Ngati Porou
descent.

~ X/
Peter Griffit*?)

¢
v
&

Peter Griffin is the founding manager of the Science Media Centre and the
founder and editor of Sciblogs. He was Technology Editor of the New
Zealand Herald, technology columnist for the Herald on Sunday and a
commentator for TVNZ, Radio New Zealand and Radio Live. In 2012 Peter
was a Fulbright-Harkness Fellow undertaking research in the US looking at
centres of excellence in public interest journalism.

Richard Meylan

Richard Meylan is Senior Manager Public Engagement and Education at the
Royal Society of New Zealand and was formerly Principal Adviser to the New
Zealand Ministry of Research, Science and Technology. He is a former
teacher and in 2011 spent nine months on a sabbatical to the International
Council for Science in Paris.

Lee Parkinson

Lee Parkinson is a communications consultant. A Chartered Marketer and
Fellow of the Chartered Institute of Marketing, he is Managing Partner of
connections and communications agency, The Family. Lee attended the
Transit of Venus forum and was consulted in the development of the
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communications approach for Great New Zealand Science Project.

Dr Steven Sexton Dr Steven Sexton is President of the New Zealand Association of Science
Educators. He is a senior lecturer in Science Education at the College of
Education at the University of Otago. He was a primary school teacher.
Dr Jan Giffney Dr Jan Giffney is Head of Science at St Cuthbert’s College, Auckland. She
was honoured with a prestigious professional award — the Independent
Schools of New Zealand Excellence in Teaching Award for Exceptional
Professional Performance for Years 11-13. She is also an experienced
chemistry teacher with a long history of involvement in the NZ Chemistry
Olympiad programme. O(J
Ally Bull Ally Bull leads the science education team at the New Zealand Council faD\~
Educational Research. She has expertise in research on science educ
and is co-convenor of the NZ Association for Research Education S€ience
education Special Interest Group. ()
Angela Christie Angela Christie is Director — Schools at the Institution of Profes?sﬁ'él
Engineers of NZ (IPENZ). She is responsible for the devel eht and
implementation of the Futureintech Project — a governm nded careers
promotion initiative. She also manages the IPENZ schaoQhzpfogrammes.
Evan Brenton-Rule | Evan Brenton-Rule is winner of the 2013 Eureka Award for Young Science
Orators for his presentation about a solution to t; at posed by invasive

species in New Zealand. Evan is studying to aw and science degrees
at Victoria University of Wellington. PR

The membership of the Science in Society Reference up will be reviewed before it is
reconvened in 2015.

\Y%
We would like to thank the following stakeholc@r} or their contribution to the plan through
providing feedback on an earlier draft or d of the plan: the Reference Group, the National
Science Challenges Panel, Business Ne% aland; the Chief Executive of Science New
Zealand; the New Zealand Associatio cientists; municipal museums; the Royal Society of
New Zealand; the Chambers of C erce; Callaghan Innovation; the Secondary School
Principals Association; New Ze rincipals Federation; the Post-Primary Teachers
Association; the New Zealand cation Institute; the leadership of Universities, Polytechnics
and Wananga; the Tertiar cation Union; the New Zealand Union of Students Association;
the National Science-T ogy Roadshow Trust; and stakeholders from the Society of Maori
Astronomy and Rese Traditions and Nga Pae o te Maramatanga.

Q\)
&

(OV‘
N/
Qf(/
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Annex 3: Key definitions

What do we mean by science, technology and STEM?

Science is a set of formal processes that interrogates the “real things” or phenomena of the
natural and social world in order to construct explanations of them.* It describes a way of
thinking about the world, a creative process which generates knowledge and the ability to think
critically about that knowledge. The New Zealand Curriculum describes science as “a Way‘eL
investigating, understanding and explaining our natural, physical world and the wider
universe.”® It involves generating and testing ideas, and gathering evidence through v, ﬁﬁg
means which include observation, investigation, modelling and communication and e&fe with
others to develop scientific knowledge, understanding and explanations. C)

on one hand, and knowledge about science’s applications and limitations e other. Certain
audiences will specialise in knowledge ‘of’ science, but basic knowlet}%o‘s\ out’ science is
broader and is an important tool of 21st century citizenship and & iscussion on today’s

Science knowledge means both knowledge of the processes, methods, an% f¥t~s of science

most pressing societal concerns. This has been referred to as ‘criticel science literacy’®*. We
also acknowledge that ‘knowledge’ may also mean the scienc or's own knowledge of
various public audiences and how to connect with these to heir science relevant.

Technology intervenes in the world to solve problems»ﬁeet needs or desires; that is, to
create part of the made world*. The New Zealand Cu lum describes technology as
“intervention by design: the use of practical and intélgctual resources to develop products and
systems that expand human possibilities by ad ing needs and realising opportunities.

Adaptation and innovation are at the heart o& chnological practice...which is never static”.*°

STEM is the internationally recognised&n hat refers to subjects or areas of learning, namely
science, technology, engineering and hematics, which are used broadly and are inclusive of
all levels of learning. Often, the a m is used as shorthand to denote the family of numerate
subjects, even when one or m& not considered. In the plan, we distinguish deliberately
between STEM and STM, which\efers to compulsory level subjects (science, technology and
mathematics) because e ring is taught only at tertiary level. STE refers to science,
technology and engine subjects.

What do we me ﬁngagement?

Engagemen @and should be a range of things for different people and different times, and is
dependen purpose.

The g@%?‘engagement’ in the plan is to recognise and enable the role that we all have in
understanding, becoming informed and questioning what we need science to address and what
o with the new knowledge that science produces.

In some instances, this is through the opportunity to learn in a more hands-on and relevant way
that can help shape our attitudes and decisions. In other situations, it is a participatory tool for a
more open approach to research and for making decisions about how to use the information it

%2 France and Compton Bringing Communities Together

% The New Zealand Curriculum, p28

% Susanna Priest, Critical Science Literacy: What Citizens and Journalists Need to Know to Make Sense of Science,
Bulletin of Science Technology & Society 2013 33: 138

% See footnote 33

% The New Zealand Curriculum, p32
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produces. This is one way that a stronger relationship between science and society can be
developed.

For the public (including government) ‘engagement’ means the acquisition and application of
multiple types of STEM-knowledge by multiple kinds of audiences for various purposes.

For the science sector it involves communicating new knowledge clearly for different users, as
well as undertaking research and responding to the knowledge needs of society.

Taken together these characteristics of ‘engagement’ imply an improved and productive soafal
relationship between the science sector and wider society that will lead to the responsiblé.)cb
application of knowledge for the social, environmental and economic wellbeing of New,
Zealanders. &

O

Thus, in the plan, the focus is on public engagement in: v

- acquiring knowledge, which is about the public, including and es ﬁy compulsory
level learners acquiring the STE skills and knowledge needed elop a career in
science and/or to engage in much needed and ongoing public cdnversations about the
application of scientific knowledge and technology. @

- generating knowledge, which is about knowledge usgrs\including the public, being
enabled to help identify issues requiring science i o that public science research is
more relevant and stands to have more meani impact. It is also about the public
being part of the research itself, including throud{t opportunities in participatory science.

- applying knowledge, is about being enﬁ(e make the best use of what we know,
including the responsible and evolvin& of or limiting of new technologies or novel
applications of existing technolog <<

o)

This definition of engagement reflg%,e fresh approach through a necessary mix of what has in

the past been called ‘public un nding of science’ or ‘science literacy’ and of ‘public

engagement in science’’.

37 Jasanoff, S. A mirror for science. In: Public Engagement in Science: Special Issue Vol. 23(1) 21-26. 2014
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KEY: Existing Changed New project
action existing
continuing action
Action Goal Action Status | Lead Other Comment
Area agency agencies
Enhancing | Lifting the science and | Work with initial teacher MoE This could form a component of
the role of | technology content in education providers, qualification under-graduate qualifications for
education | initial teacher accreditation bodies and relevant primary education, and would be
education professional bodies to consider targeted to lift the confidence of
the nature and scope of science graduating teachers
and technology content in initial and technology (t
teacher education report limited c
at years 7-
Improve the quality MoE provides professional MoE &
and relevance of learning development (PLD) in
continuing both English-medium and Maori- ?.
professional learning medium to build teacher
and development capability and confidence to é
opportunities for deliver learning programmes in <>
teachers in science science/pataiao, \
and technology technology/hangarau and &
mathematics/pangarau v.
Provide primary and secondary MBIE In 2014/15, reframe the teacher

school teachers with opportunities
to work with research
organisations and develop
leadership skills to enhance the
teaching of science within school
communities

fellowship programme to further
imbed the leadership responsibilities
within the school community,
enhance leadership competencies
and align with Ministry of Education
initiatives.

Support the
Science/Biotechnology Learning
Hubs to provide an online
repository of New Zealand
science for use by teachers

students and commuﬂ:b
Create a Suence Ski

confidence arﬁn
to develop gch, textualised

science mes that are
excitin udents

$
>

Create a Teachers in Industry
Project for teachers, to connect
schools with science intensive
businesses to enable teachers to
spend a period of time in the
businesses to bring business
relevant content into their science
lesson plans
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In 2014/15, support the
Science/Biotechnology Leamning
Hubs as a high-quality online
repository of New Zealand science
and resources to support science
education.

MoE

The initiative will be developed with
education and industry stakeholders
to create a network between local
industry, local and national
government and schools to assist
teachers to continue their science
education with providers who have a
proven record of excellence in
science teaching. Examples include
access to courses for primary
teachers with a focus on developing
science skills and knowledge that
reflect science/pataiao in the national
curriculum, and expanding the
availability of the Sir Paul Callaghan
Academy initiative. This initiative
focuses on teacher leaming, and will
explore links to the Science in

Industry Programme as appropriate.

MoE

This initiative focuses on building the
currency of programmes, and will
explore links to the Science Skills in
Education initiative as appropriate.

Participants would be supported to
reflect on the practical application of
science in industry for their lessons
plans, upscale Learning and Change
Networks for science, and explore
the development of virtual leaming
networks for science teachers on the
Network 4 Leamning portal. This will
enable groups of schools to connect
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with the broader community whilst
focussing on raising science literacy.

Develop science and
technology curriculum
materials and support
teachers to use them

The New Zealand Curriculum MoE The NZC identifies five key
(NZC) and Te Marautanga o competencies which are to be
Aotearoa address STM skills developed through the opportunities
development and building a afforded students in the eight
scientifically and technologically learning areas of the curriculum.
engaged population more Science literacy is valued as an
generally ;
outcome at the heart of the science

Te Whariki — Strand 5: learning part of the NZC._ Itis
Exploration supported by students developing

) . the key competencies g§ well as by
Children experience an other resources in gierfptiucation
environment where they develop and community
working theories for making
sense of the natural, social, \
physical and material worlds ;\

~

The Matakokiri Project supports Te Taumata The r@is an iwitanga-based
students to engage with science o Ngati scie&rogramme run by Te
by linking science/putaiao to Whakaue TqumBta o Ngati Whakaue |ko Ake
Maori language, culture and ko Ake in their rohe for their students,
identity through students’ local Trust c anau, teachers and schools.
tikanga, whakapapa and stories &\
Establish Learning and Change MoE These are communities of practice

Networks with a dedicated focus
on student achievement in
science

that provide an environment for the
building of sustainable partnerships
between families, whanau, iwi
schools and kura to listen to student
voice about what matters most for
their learning and achievement.
Together these communities co-
construct responses to a learning
challenge to enable accelerated
progress towards equitable
outcomes for priority groups and
student achievement. In 2014 new
networks will be established with a
dedicated focus on student
achievement in science.

A range of online an MoE These focus on how to deliver
publications to su personalised learning, develop
teaching, learni authentic learning experiences for
assessment students and build partnerships
between schools, teachers, students,
Q’ families and whanau and
@ communities to ensure diversity of
o STEM education and success for all
learners.
Review the positioning®] “§he Ministry of Education will MOE Htisntended-thiswall resultin
and content of digi ork alongside sector partners to B
technology withi b review the positioning and materals-exemplifying ICT provision
framework of content of digital technology B
Zealand Cu within the framework of the New B T
and Te M ga o Zealand Curriculum and Te Cerificateof Educational
Aote Marautanga o Aotearoa B
V e
Public ort quality The Science Media Centre — a MBIE In 2014/15, enhance the reach of the
engaging lence journalism and | centre that provides an interface Science Media Centre to support
with the coverage in the multi- for the media with the science more training and outreach to
science platform media and technology sectors and science journalists and encourage
sector educates scientists on engaging respons ble and insightful science
with the media to improve the news reporting and analysis that is
quality and professionalism of relevant to the New Zealand public.
science and technology reporting
Support quality Establish a contestable fund for MBIE To be designed and piloted in

initiatives on science
and technology for
harder to reach
audiences

initiatives focused on science
outreach and on engaging
harder-to-reach groups

2014/15 and, subject to the results of
the pilot, implemented in 2015/16.
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Support youth into
science and
technology-based
careers

The STEM feature in the 2014
Occupation Outlook identified the
current and future demand for
STEM-related careers

MBIE

To consider its future in 2014/15.

Maori Future Makers website
which profiles Maori and whanau
in non-traditional, knowledge
intensive sectors

TPK

Work with Careers NZ to raise
awareness of science and
technology careers on the
Careers NZ website

Careers NZ

Supporting Young Achievers
Awards

MBIE

Awards to contin&é‘

Talented School Students Travel
Awards

MBIE

In 2014/1548xtend the programme to
intermeghiate Students and provide
additior&xibility to reach more
low e students.

L N

Working to develop and promote
the uptake of information for
learners about science careers

MoE

<

>

Use Vocational Pathways to
design programmes that use real
world contexts to deliver science
and technology education in ways
that engage leamers’ needs and
interests

MoE

Youth Transitions Framework that
focuses on more young people
participating in learning areas of

high growth and demand (eg \/
STEM subjects) \v
Explore more equitable ways to MOE
fund students attending Lea Q
Experiences Outside The %
Classroom Q
Increase participati science MoE Identify the assessment standards
and ICT for all stu on the National Qualifications
Framework (levels 2 and 3) that will
& improve the visibility of STEM
capabilities within assessment
standards
Sc lence sector MoE A pilot will run through to July 2014
hips that support school to build school, science sector
nts’ science leaming. The partnerships that support school
m is to develop sustainable students’ science learning, and test
linkages between the science such a leadership and coordination
education community and schools role for strategic effectiveness to
to make the most of New inform a wider system change in
Zealand’s collective strengths and 2015-16.
resources
Consider how to strengthen MoE
science literacy in senior
secondary schooling particularly
at year 11
Promoting STEM careers to Callaghan In 2014/15 explore more strategic
students through the Innovation targeting of the programme, and
FutureinTech programme other potential changes to increase
its impact
Increase girls’ participation in MBIE and Identify effective actions to influence
science and ICT MoE girls’ subject choices and increase

their participation in science and ICT
areas of study, especially from year
12, and encourage them to pursue
science and technology careers
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Build and maintain Explore opportunities to better MBIE To be considered in 2014/15 and,

meaningful linkages connect business, local subject to the results, implemented

between business, government, educators, learners in 2015/16.

science and and the science sector at a

technology educators regional, industry or sector level

and learners and

science professionals

and technologists

Build greater Work with organisations such as MBIE, MCH To begin in 2014/15

connectivity between museums, zoos and science

the science and centres to build greater

education sectors and | connectivity with the science and

museums, zoos and education sectors and agree the (b

science centres role of museums, science centres %

and zoos in delivering on the plan @

Build the evidence Regularly survey public attitudes MBIE Survey to bg carrfed out in 2014 and

base on public to, and engagement with, science aregular ramme agreed.

attitudes to, and and technology

engagement with,

science and v.

technology é
Science Support scientists and | Government expectations on MBIE, TEC \ rom 2015/16 to review and update
sector science organisations researchers receiving public &\ the knowledge translation
engaging to continue to employ funds to make research public expectations for research contracts,
with the leading edge practices | and provide public engagement V' and assess the current state of
public and standards to and outreach publicly-relevant knowledge transfer

engage relevant
public(s) in identifying
priority research
questions and usefully
disseminating results
for publicly funded
research

and end-user engagement practice
among funding recipients. Results
can be used to inform future
expectations.

The Crown Research Institute’s
(CRIs) Statement of Core
Purpose in the Crown Research
Institutes Act 1992 includes

expectations on engagement with
key stakeholders and to transfe

technology and knowledge t
stakeholders

No changes proposed.

Request for proposals, foQﬁrst

ten National Scienc llenges
sets a key objectjv

engagement ience
sector with the lic

@NZ will lead development
ode of Practice on public

gagement for scientists

Continue to implement
recommendations of the PMCSA
on the use of science-based
evidence in policy formation, by
creating opportunities, through
new Departmental Science
Advisors, for the science sector to
engage with government and
share relevant results with policy
makers

Ensure emerging and
established scientists
and technology
researchers have the
basic communication
skills to make their
research accessible to
relevant audiences
beyond their peer

Work with the tertiary sector to
identify ways to ensure that all
emerging and established
science and technology
researchers have access to
training that supports
engagement and the
dissemination of their knowledge
to non-academic audiences
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MBIE In 2014/15 build on the success of
the public engagement process used
to identify the National Science
Challenges by considering an
approach and opportunities to
engage the public in the
implementation phase of the
National Science Challenges.

RSNZ To begin in 2014/15.

SSC,

PMCSA

MBIE, MoE, To begin in 2014/15.

TEC
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Prizes to continue to showcase
scientists’ excellence.

To begin in 2014/15.

Qv

community The Prime Minister’'s Science MBIE
Prizes and the Rutherford Medal
— prizes for scientific research or
technological practice that raise
the profile and prestige of science
Increase the profile of | Increase the profile of the work of MBIE,
the work of Maori researchers who are Maori in PMCSA
researchers in science/ pataiao and of all
science/pataiao and of | researchers engaged in
all researchers matauranga Maori by engaging
engaged in with researchers who are Maori,
matauranga Maori iwi and Maori organisations about
their matauranga Maori and
science knowledge and science
projects
Across all Develop and implement a MBIE, MoE
action participatory science platform
areas
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(@ piloted in

To be desigpe
2014/15 ubject to the results of
the pilo lemented in 2015/16.
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OF YOUNG NEW ZEALANDERS






