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combination of new initiatives and some changes of emphasis within current activities to build
on these initiatives and continue progress.
This plan will focus on three Strategic Action Areas:

e Strategic Action Area one: education sector

e Strategic Action Area two: public engagement with science and technology

e Strategic Action Area three: science sector engaging with the public.

Reference Group is that any action in the education sector must be complemented by s

The three Strategic Action Areas are interconnected. The advice of the Science in Societ§¢1¢
from the wider school community. Enhancing public engagement with science and E olog

y
This
nce sector

cannot be separated from encouraging scientists to engage effectively with the p
plan addresses the barriers and enablers to creating a more ‘publically engaged’
together with a more ‘scientifically engaged’ public.

This plan acknowledges and recognises the importance of métauranga@r (traditional
knowledge) to build cultural confidence and identity, and how, throu h% , New Zealand can
grow its skills and generate innovation and creativity. Each of the trategic Action Areas
will be developed in ways that respect whanau, hapt and iwi as ey conduits of matauranga
Maori, and focus on building Maori capability in science and logy to support their
management of their natural resources and overall develo é

This plan sets out actions under each of the Strategi@tion Areas over the next three years.

As this is New Zealand’s first Science in Society egic plan in 2015 the Science in Society
Reference Group will assess progress on the p, d advise government on any modifications
needed to the actions to better deliver on the mes.

skills. It does not specifically address asing the supply of students with maths

The plan recognises the importance of@x skills as part of the overall package of STEM
competencies as this is being addr@e by the literacy and numeracy taskforce.
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PART 1 Background

The National Science Challenges and the Leadership Challenge

Following significant public engagement in early 2013, the National Science Challenges Panel
recommended a set of national science challenges to address our most pressing health and
environmental issues, and to advance our economy through innovation. The Panel also
recommended a ‘Science in Society leadership challenge’ that they saw as “the most important
challenge to address” if New Zealand is to advance through the responsible application of
science and innovation and benefit optimally from its investment in scientific research. Th (]/
Panel considered the ‘Science in Society leadership challenge’ to be central to the succ%b
the National Science Challenges. fx,

The ‘Science in Society leadership challenge’ asked government to take a lead ir@itating
better engagement with science in New Zealand in four distinct but interrelated?‘eas:

1. Science, technology, engineering and maths (STEM) education @ary and

secondary schools. &
2. ‘Public understanding of science’, including both the pot and the limits of scientific
knowledge and managing uncertainties. Here, ‘public’g derstood in a pluralistic

sense and necessarily includes the elected represer@ es and civil servants that work
in the interest of the New Zealand public.

technologies and novel applications of exigtidg technology, and to help ensure the public

3. Early engagement by citizens and other knQwledge users on the implications of new
relevance of New Zealand’s science a@ﬁg(search agenda.

4. National capacities in technology, essment, risk forecasting and using this in
developing societal consensus ing and limiting technologies.

In May 2013, the Government fo@p accepted the ‘Science in Society leadership challenge,
with the Minister of Science a ovation and the Minister of Education subsequently
announcing development ofthis strategic plan in November 2013. In order to manage the
scope of the plan the tec&]y assessment and risk forecasting area is not addressed in the
plan at this stage. Anr@ sets out the process used for developing this plan.

Methodology® developing this plan
This is the fiQt/@Nernment strategic plan for Science in Society.

The pla @ out the objectives and outcomes the Government wishes to achieve for Science
in Sogety over the longer term. It sets out the available evidence on where New Zealand is at
noyward identifies the challenges that need to be addressed. It sets out the Government’s
ess so far in addressing these challenges. It concludes by identifying the tasks that
Q@main and by setting out a three-year plan of action to make further progress towards the
objectives and outcomes.

PAGE 4
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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 — requie
all of us to weigh both scientific evidence and social values. The National Science Chall

are science priorities that respond to the most important, national scale issues and opp& nities
identified by science stakeholders including the New Zealand public. Many of the nd other
challenges we face today and into the future will require creative and innovative @tlons that
have a basis in scientific discovery and technological application®. New Zeal n&s must be
encouraged and equipped to engage in the key questions facing our soc@w and in the

future. &\

Science, technology, engineering and maths (STEM) skills are in
globally and for all New Zealanders. The pace of technological
with modern society and nature of employment in the future

gly important both
e, the ability to engage
s that these skills will be

important for everybody*. Q

The goal of an ‘innovation-led’ economy is driving& need for an increasingly STEM
competent workforce \,

New Zealand’s economic and social wellbein nds in large part on the productivity and

competitiveness of the economy. Innovatio leads to increased productivity and wellbeing
is increasingly being seen around the wog &s an important way to generate economic growth
and improved living standards®.

The Government is committed toyézrially lifting New Zealand’s long-run productivity growth
while maintaining our high rat our force participation®. To do this, New Zealand needs a
high performing and responsjve innovation system and skilled people who can problem-solve
and create and deliver hi%alue products and services, cultivate new markets and sell to the
world. We also need sses, policy makers and citizens that are ready to absorb and apply
new ideas and ap es.

Our science, m — particularly the tertiary education organisations that undertake research-

led teachi as a vital role in educating a future generation of scientists with the advanced

scien ?Hls that are needed in leading-edge businesses. New Zealand has to be seen

int n§6nally as an ‘innovation destination’. We must be able to attract and retain the right
eﬂ’at the right time to contribute to our vital science. Attracting overseas investment in our
earch is also important for our 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 technologies, the application of existing technologies and the 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®.

DRAFT approved by Ministers for seeking feedback from key stakeholders  15/4/14

PAGE 5



CONFIDENTIAL NOT GOVERNMENT POLICY ltem 15 Page 8

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 by family, whanau, iwi and the wider
community, with parents providing the most important influences'®. Greater 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.

v

The Ministry of Education is focused on ensuring that the education system delivers on %}
Government'’s key goals of improved outcomes for all New Zealanders, and stronger mic
growth for New Zealand. It is the lead agency on boosting skills and employment. QQr uftimate
goal is to equip young people with the skills to live a fulfilling life and contribute to@
Zealand’s economic prosperity. v

2.2 Scope of the plan Oe

The plan focuses on supporting and equipping New Zealanders to en@ in the key questions
facing society and the supply of STE skilled people through the pri , secondary and tertiary
education system. The plan does not cover the supply of math and demand for STEM
skills as these issues are being addressed through the Busi rowth Agenda and the

literacy and numeracy taskforce. It also does not address maths literacy as the
Government is addressing these issues through the Terti@¥y Education Strategy and the
Tertiary Education Commission’s Adult Literacy and eracy Implementation Strategy.
_ N/

2.3 Objectives of the plan C)\?*
The principal objective of this strategic pIQQQ\(O:

Encourage and enable bette gement with science and technology across all

sectors of New Zealand. \2\
This means: &

e amore sCi r@tally and technologically engaged public and a more publicly
engage nce sector

o mor: nce and technology competent learners choosing STEM-related career
pa ys

Outcome .ZE ore scientifically and technologically engaged public and a more publicly
engage nce sector

w%(now we’re making progress on this when:

Q‘ a greater proportion of New Zealanders are engaged with 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 and be involved in scientific
research and uptake continues to grow across all tiers of society

¢ there are more opportunities for the public to engage in discussion about societal use
and limits of new technology and applications for existing technology
e publicly funded research reflects topics of importance to New Zealanders recognising

the diverse needs and issues of communities.
PAGE 6
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Outcome 2: more science and technology competent learners choosing STEM-related
career pathways
We will know we’re making progress on this when:

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

¢ we have developed greater teacher confidence in teaching for STM outcomes

e teachers have improved access to the resources they need to teach STM subject
links between the STM curriculum and career pathways are clarified. \q

In the longer term, we expect that progress towards outcomes one and two
New Zealand’s economic growth and social and environmental wellbeing

innovation and knowledge uptake and use.

e publicly funded science and technology which responds needs of New Zealanders
and New Zealanders make more informed decisions ues of importance to 21st
century life.

2.4 The State of Play — what we know a hat we don’t know

\%
How scientifically and technologically @%’ed are the public and how publicly
engaged is the science sector? Q\

There is no current comprehensiveésure of public engagement in science or
technology or adult STEM literacq

It is difficult to measure public ement in science and technology and there is no
internationally accepted mejsjc tG capture it. The best New Zealand evidence is a survey of
public attitudes to sciencg?iNew Zealand . The survey identified that about half of New
Zealanders were activ erested in science and the other half did not recognise the
relevance of scienc eir daily lives™ (44%) or were disengaged in science (9%). Similar
surveys have be e in other countries. However it is difficult to draw comparisons given
differences in questions'®. The Government has not surveyed public attitudes to technology
outside this &y.

Relative@mparable countries, a relatively high proportion of New Zealand adults have a
seco or tertiary qualification'®. There is no data on the proportion of these qualifications
th @n STEM subjects. From 2016 New Zealand will assess adult competencies in reading,
matics and problem solving in technology-rich environments through the Programme for
International Assessment of Adult Competencies.

There is limited data on the level and effectiveness of the engagement of the science
sector with the public

In 2013/14 the Government will invest $1.36b"" to support science and innovation in New
Zealand. A proportion of that expenditure is expected to be spent on by universities and science
organisations on making research more accessible to end-users through communication, public
outreach and public education, but it is difficult to estimate the proportion. Other government
investment in these organisations may also be spent on communication, public engagement
and education.
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There are also many local government and private sector organisations, such as industry
training providers, zoos, museums, charities and businesses that engage with the public on
science and technology for education, cultural and marketing reasons. The Government also
invests $167m in public broadcasting services and funding museums®.

It is inherently difficult to evaluate the impact of public engagement activities '°.

Since thzg Science Media Centre was established in 2008, ‘science’ in the media has increased
by 75%<".

How competent are STEM learners and how many are choosing STEM- relateebq/
career pathways? \'

There are STEM skills shortages C,}

There are currently skills shortages for many kinds of scientists, engineers, t c%logists, health
and ICT professionals®'. Demand for workers in many STEM-related occu ns is expected to
grow due to a variety of factors22 In addition, many jobs not directly ST%F elated require
STEM competencies. Internatlonally it is estimated that up to 75% of growth jobs require
STEM skills and competencies®.

The number of NZ graduates is growing, but internation and is growing faster

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. In t tural and physical sciences the
increase has been from 1,937 in 2005 to 2,649 in 2Q12. The numbers of degree-level
engineering training places funded by the gover, %f%has recently increased. The industry
training providers are facing difficulties in grov(!} ngineering at technician and technology
qualification levels?. %\
There is a global demand for those wietbiq’ M qualifications. Those who gain STEM
qualifications required for job-short as can be lost from New Zealand to the global job
market or other careers. Many N aland graduates with the skills matched to the New
Zealand market go overseas t . Much of this skills loss is replaced by highly skilled
immigrants. However, it is expested to become increasingly difficult to attract these immigrants
as wages rise in increasi@mowledge-intensive Asian economies.

New Zealand school@ ent performance in science has declined

New Zealand has %Iy respected education system. The World Economic Forum’s Global
Competitive ndex for 2013%° noted that New Zealanders spend the longest time in
education f @lmary to tertiary, at 19.67 years and ranked New Zealand seventh for overall
education icators out of 142 countries.

De p@Xi;, there is a gradual decline in the proportion of students enrolled in science-related
s@&s in years 11 to 13%.

%w 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%,

PAGE 8
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To address these challenges we need to:

e Build a nationally supportive environment for public engagement in science and
technology and, equally, for the science sector’s engagement with the public.

This needs to focus on identifying, encouraging and supporting the most effective
ways for the science sector and other science and technology communicators
(such as the media, museums and event organisers) to engage with the public,
particularly the proportion of New Zealanders that are disengaged or do not see
the relevance of science in their daily lives. The environment needs to encourc]‘%e
two-way dialogue between practitioners of science and technology and th Qy
Zealand public. There is already significant activity in these areas so er@aging
good practice and greater coordination could have benefits. &

o Improve teacher confidence through high quality science and technologvggcher
education, support quality teaching, learning and assessment in sci%e and technology;

e Develop science and technology-specific curriculum materials an@Jpport teachers to
use them;

e Improve the visibility and coherence of STEM career pat@which are well-matched
to the needs of an evolving labour market; and

¢ Improve linkages between STM educators, scienti&@chnologists and learners and the
community

These are the key levers that national aﬁﬂernational research on effective
teaching and learning in science a hnology*' have identified as critical for
improving student engagement achievement. A comprehensive and coherent
programme of improvement ives these levers and utilises all of the existing
resources and expertise a s'the science and technology education systems is
needed to meet the cha e of increasing the STEM competencies of New

Zealand'’s young pecal/.

2.6 What we’re alread ng

New Zealand has alre@dt in place several policies and initiatives to help address these
challenges.

Initiatives that ote better engagement between science and technology and
the public Q

Expect n% on publicly funded researchers to make research public

Anu of current policies for research are designed to promote public access to the
k@\édedge produced by New Zealand’s publicly funded researchers. For example, the
rnment expects researchers receiving public funds, such as through contestable science
nd research funding, the Marsden Fund and Health Research Council, to make research
public and provide public engagement and outreach.

The Crown Research Institute’s (CRIs) Statement of Core Purpose includes high level
statements on engagement with key stakeholders including government, industry and Maori and
to transfer technology and knowledge to key stakeholders.

PAGE 10
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Expectation of public engagement in National Science Challenges

The participatory approach that was used to develop the National Science Challenges has
increased the public understanding of how science contributes to the nation’s wellbeing and
encouraged a more scientific approach to the challenges facing us. Also, the request for
proposals for the first ten National Science Challenges further sets expectations for
engagement by the science sector with the public by requiring submitters to outline the
following:

¢ how they will involve the public in their proposed research;
¢ how they intend to engage the public with their proposed research; and W
e the outreach, communication, and education activities they are looking at imple@ting.

Raising the profile of science and technology and improving reporting of sc@ce by the
media

MBIE also funds initiatives that encourage the science sectors engagement itm\e public in
science through the ‘Engaging New Zealanders with Science and Techn@ appropriation*:

e The Prime Minister's Science Prizes and the Rutherford Med NIZGS for scientific
research or technological practice that raise the profile aryﬂge of science.

e The Science Media Centre — a centre that translates sgi and technology issues for
the media and educates scientists on engaging with edia to improve the quality
and professionalism of science and technology re g.

e Science/Biotechnology Learning Hubs (provide@ online repository of New Zealand
science for use by teachers and other New £eglanders) and Science, Maths and
Technology Teacher Fellowships (six m llowships for primary and secondary
teachers). Both provide science teac ith tools to enhance the teaching of STEM.

STEM Education initiatives Q
The New Zealand Curriculum (NZC) a&e Marautanga o Aotearoa address STM skills

development and building a scientifijca nd technologically engaged population more
generally. The NZC identifies fiv competencies which are to be developed through the
opportunities afforded student eight learning areas of the curriculum.

Science literacy is valued outcome at the heart of the science learning part of the NZC. It
is supported by students loping the key competencies as well as by other resources in
other education and nity contexts.

Strategic leader nd coordination

science lea hrough the identification and development of sustainable links between

This aims tc@ school and science-community partnerships that support school students’
schools &@ e science community to make the most of New Zealand'’s collective strengths and

resou

akokiri Project is an initiative that supports students to engage with science by linking
ce/putaiao to Maori language, culture and identity through students’ local tikanga,
akapapa and stories. The project is an iwitanga-based science programme run by Te
Taumata o Ngati Whakaue |ko Ake Trust in their rohe for their students, whanau, teachers and
schools.

A pilot will run through to July 2014 to build school science community 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. 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.
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Science Learning and Change Networks

Learning and Change Networks are communities of practice 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.

Continuing STEM education for teachers

The Ministry of Education provides professional learning development (PLD) in both Engli%]/
medium and Maori-medium to build teacher capability and confidence to deliver IearninQ
programmes in science/pataiao, technology/hangarau and mathematics/pangarau. '\,

Curriculum support materials

Quality teaching, learning and assessment are supported through a range of orE»e and print
publications. These focus on how to deliver personalised learning, develop ntic learning
experiences for students and build partnerships between schools, teac @ tudents, families
and whanau and communities to ensure diversity of STEM education uccess for all
learners. A growing body of literature signals the case for integratinw lity teaching practices
with technology to change knowledge ™.

Promoting STEM-related subjects and careers
There is a range of government activity in promoting Sgr ted subjects and careers.

e The 2014 Occupation Outlook included a STEN\
future demand for STEM-related careers

o The Tertiary Education Commission (T, GS;) has worked with the tertiary sector to
increase the numbers of skilled en%?g g technicians and engineering university
graduates.

ture that identified the current and

e TEC released its Youth Transﬂ@s Framework that focuses on more young people
participating in learning \2\ fhlgh growth and demand (eg STEM subjects).
d

e The Ministry of Educat TEC are working on the identification of STEM-related
Vocational Pathwayg~gredits that will enable secondary and tertiary students to achieve
foundation level ) for progression towards higher level STEM-related qualifications.

e Te Puni Kokiri increased Maori awareness of opportunities that exist in STEM and
architectuﬁesign through partnering with Te R6pa Awhina in the Victoria
i campus support group for Maori and Pasifika students and producing the
re Makers website which profiles Maori and whanau in non-traditional,
ge intensive sectors.

. ghan Innovation®* expects to spend $1.2m in 2014 on promoting STEM careers to
%tudents and their families through the Futureintech programme.

Q%icly funded-activity to support science in schools

Universities, polytechs/institutes of technology and other tertiary education institutions have
extensive relationships with schools, with a range of current initiatives between the tertiary
sector and schools. Te Puni Kokiri is also partnering with Auckland Uniservices through the
LenScience programme to support teachers in up to 20 secondary schools in Auckland with
high numbers of Maori students to deliver tailored science curriculums to meet the needs of
Maori students.

PAGE 12
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Other government initiatives support the plan

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

¢ 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 review of qualifications — mandatory reviews of science
qualifications and the review of tertiary teaching qualifications are taking place during
2014.

e Tertiary Education Strategy (TES) - The two most relevant strategic priorities in Q%ES
for this plan are: Priority 1, delivering skills for industry; and Priority 5, streng eming
research-based institutions. The TES emphasises the importance of tenitﬁstitutions
being more outwardly focussed, in particular, connecting learning to empl ent
outcomes and encouraging providers to be more connected to indus 'i-:e%h
communities. The TES also prioritises science and technology. é

e The Office of the Prime Minister’'s Chief Science Advisor (CS blished by the
government in 2009, helps to close the gap between the sci community and the
public. Analysis by the CSA® has resulted in the establi@ of Departmental
Science Advisors to lift the public services capabilitiesg. ure the greater use of
robust and reputable research-derived knowledge i isions that are important to the
public.

d

e MBIE’s Vision Matauranga policy states that u ing the science and innovation
potential of Maori knowledge, people and regoyirces will benefit New Zealand. For this
reason the Vision Matauranga policy is ded across all priority investment areas.
This plan supports the theme of buildi capability of Maori individuals, businesses,
incorporations, rinanga, trusts, iwi , and marae to engage with science and
innovation as an important step iQ ocking the potential of Maori knowledge people
and resources.

PART 3 Strategic&fon Areas and Priority Actions

While section 2.6 outlined overnment’s progress towards encouraging and enabling
engagement by New Ze ers with science and technology, more needs to be done.

In particular, further rt is needed to help develop teacher confidence and science
competencies thro itial teacher training; continuing professional learning and development;
and better links beWeen practicing scientists and schools.

Continued is also needed to encourage effective ways for the science sector and other
science aq chnology communicators to engage with the public at all levels, including through

two-w. ogue; and further support is needed for good practice, greater impact and improved
coor on.

ection sets out 3 Strategic Action Areas (SAAs), each with a set of priority actions over
next three years to address these remaining gaps.

Strategic Action Area 1: The Education Sector

The principal goal of Strategic 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. In addition, the Action Area is also
designed to increase the number of such learners who move toward STEM-related career
pathways. Strategic Action Area 1 will contribute to those related goals through a focus on
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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 and kura, families, whanau and iwi and the science community.

The activities in Strategic Action Area 1 are focused on four key intervention sites: primary level
education; secondary level education; the transition to further study/training or employment; and
science leadership.

1.

Improve initial teacher education for increased science teaching competencies and
competence. Primary teachers are necessarily generalists. New research has show
that primary education is an important window of opportunity for imparting foundat@/
curiosity and learning behaviours for learners’ future attitudes and practices tow
science and technology. To maximise this opportunity new primary teachers n@ﬁhe
confidence and content knowledge to sustain student engagement and pr@&ss.

Actions ?‘
Q

o The Ministry will work with initial teacher education provi @ qualification
accreditation bodies and relevant professional bodies t& ntify ways to lift the
level of science content in initial teacher education. could form a component
of under-graduate qualifications for primary educgien, and would be targeted to
lift the confidence of graduating teachers to t cience (teachers currently
report limited confidence, particularly at ye 8).

Improve the quality and relevance of continuin essional learning and development
opportunities for teachers in science and teKhao ay.

‘Wllion every year on professional learning and
of a highly capable profession, and a
professional learning and develo t system that builds the skills of teachers and
education leaders, which in tur ivers measurable gains for students in
science/putaiao, technology/hahdarau and mathematics/pangarau. The Minister of
Education has appointed visory Group with representatives from across the
education sector to pr advice on the design of future professional learning and
development acros@e compulsory schooling sector. The group will provide advice on
what improveme ould be made to the targeting of PLD to achieve a system-wide lift
in student achi@(ent; and provide advice on how changes could be implemented to
achieve the @ um impact.

ActionsQ

Cg Update the Science, Mathematics and Technology teacher fellowship

The Government spends more than $7,
development to support the develop,

Q/ programme to include a ‘school science leadership’ component with a focus on

science and technology teaching and leadership competencies

N/
Qg/ e Increase the uptake and utilisation of the Science/Biotechnology Learning Hubs

PAGE 14

as a high-quality online repository of New Zealand science for teachers and
students

o Create a Science Skills in Education Initiative, which will support teachers to
undertake science education and develop ideas for teaching science in a way
that is both exciting and relevant to their learners. The network will coordinate
support from local industry, and local and national government to support schools
and teachers to undertake approved training from providers with a proven record
of excellence in science teaching, for example primary teachers study courses in
primary science teaching or expanding the current Sir Paul Callaghan Academy
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initiative and schools receive a small subsidy to participate. This would boost
teachers confidence in teaching science

e Create a Science in Industry programme where, during the school holidays,
teachers who volunteer are invited to visit and work in local industries that
represent likely science and technology employers for their students.
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 schoolgto
connect with the broader community whilst focussing on raising science Iit@/

Encourage youth into science and technology-based careers: Continue to d e%p more
responsive educational pathways and raise awareness about the impacts
subject choices, including on entrepreneurial thinking in the science angimdvation
sector. The relevance of science and technology learning to future cge s options

needs to be made clearer at an earlier stage for learners and pot areers should be

highlighted. «\
Actions: é?’

e ensure CareersNZ has meaningful engagem h schools’ careers services to
promote science and technology careers fore subjects become optional

e continue to support talented school stu@ through young achievers and travel

awards
\/

e explore more strategic targetin Q&VE Futureintech programme, and other
potential changes to increas '%anact

e review and evaluate the f the Science Education Leadership and
Coordination role for m@ expand

e continue work to d Qap and promote the uptake of information provision for
learners about e careers

e explore usi Youth Guarantee Networks to promote links between science
industry a ucation providers to encourage young people towards careers in
scienc

e su schools, through Vocational Pathways, to redesign curriculum to
ofitextualise learning in a way that better meets learners needs, including
ence education

% consider how to strengthen science literacy in senior secondary schooling

Qy' particularly at Year 11

e consider the future of the STEM feature in the occupational outlook

e establish mechanisms to connect industry, local government, educators and the
science community at a regional, industry or sector level

Build and maintain meaningful linkages between science and technology educators and
learners, and practicing scientists and technologists, both in the classroom and through
opportunities that engage the wider community: This action cuts across Strategic Action
Areas 1, 2 and 3. Partnerships with universities, 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
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experiences outside the classroom need to be integrated meaningfully within teaching
and learning programmes.

Actions:

o Build and strengthen links between teachers, learners and practising scientists
by promoting quality Learning Experiences Outside the Classroom.

¢ Identify the assessment standards on the National Qualifications Framework
(levels 2 and 3) that will;

o improve students access to experiential applied STEM learning q/
opportunities

0 enable students to make informed choices about progression to%&er
level STEM related pathways

o improve the visibility of STEM capabilities within assess standards

¢ Provide a platform for Participatory Science that engages s Is, community-
based groups and organisations and practicing research @1 questions that are
scientifically rigorous, locally relevant and pedagogicallkirnovative. The platform
includes central coordinator roles that will oversee thgsplatform and be a conduit
between learning environments and scientists (se&ix 2 for a more detail on
the new platform).

Strategic Action Area 2: Public engagin@l@science

The goal of this Strategic Action Area is to build a natidRally supportive environment for public
engagement in science and technology. It operatgs\wjth Strategic Action Area 3 to encourage
greater dialogue between the science sector ansg% public by helping move toward ‘a more
scientifically engaged public’ and ‘a more publically engaged science sector’.

In the immediate term, it will enhance th lity, breadth and depth of science communication
to the public by the media, scientists, rganisers of national science and technology public
events. In the longer-term, Strategigr ACtiOn Area 2 recognises that the true culture change
necessary to encourage and ena%gmblic engagement in science must start with young
learners, their teachers, their faQ ies/whanau and their communities.

jJournalism and blogging in the multi-platform media: Print,
television and o edia (including socially networked media and blogging) are

Q}’ ¢ Enhance the role and reach of the Science Media Centre to support more
Q~ 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 public.

2. Support quality national public events on science and technology: Events that bring
science and technology to the general public have the potential to engage the public in
science and technology in captivating and relevant ways. This action will support such
events with a broad reach, extending beyond a local area.

Action:
PAGE 16
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e Establish a contestable fund for nationally delivered one-off events that target the
general public and would not proceed without government support.

3. Cross-referenced with Strategic Action Areas 1 and 2, support parents and whanau
to increase their engagement with science: The development of parental/whanau and
community involvement acknowledges and builds on the importance of parents and
families/whanau and local communities as young learners’ first mentors, while also
providing an opportunity to encourage parents’ engagement with science through
community collaborative research opportunities that bring together practising scientim
with schools and other community organisations on real-world questions. q(b

Action:

e Provide a platform for Participatory Science (see annex 2 for morﬁotail on the
new platform). The platform will offer schools and their communi opportunities
to participate in scientific research in projects with broad ap scientific value
and pedagogical rigour that resonate with the commun:{\

Strategic Action Area 3: Science engaging with ublic

Strategic Action Area 3 complements Strategic Action Area 2 se there cannot be a
scientifically engaged public without there also being a publj gaged science sector. This
Strategic Action Area recognises the important role that t ence sector plays in ensuring the
public relevance of research, whether through saleablegg®vations or policy-relevant results.
Publicly funded scientists have a social responsibility t are some level of knowledge where
it's applicable. We also look to science for useful Mechnologies and evidence-based
guidance on society’s most pressing issues. \%’

1. Ensure that publicly funded sci g continue to employ leading edge knowledge and
international best practices to ge relevant public(s) in identifying priority research

questions and usefully dis jnating results.
Actions: &

e Public rese unding bodies will review and update the knowledge translation
expectatj ttached to direct purchase /grants for research and contracts, and
asses current state of publicly-relevant knowledge transfer practice among
fun@scipients. Results of this exercise can be used to inform training material

ild on the success of the public engagement process used to identify the
ational Science Challenges by considering the the adoption of a similar
v~ approach to engaging the public in the implementation phase of the National
Q/ Science Challenges

f;r ntees and future decisions about the research funding

@\/ ¢ Royal Society of New Zealand and the Prime Minister's Chief Science Advisor
Q’ 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 scientists to engage with the public
and policy makers based on their expert knowledge.
e Continue to ensure that scientists’ excellence is acknowledged and showcased
through the Prime Minister's Science Awards.

DRAFT approved by Ministers for seeking feedback from key stakeholders  15/4/14

PAGE 17



CONFIDENTIAL NOT GOVERNMENT POLICY ltem 15 Page 20

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

Action:

o Work with the tertiary sector to identify ways to ensure that all emerging science
and technology researchers have access to training that supports engagement
and the dissemination of their knowledge to non-academic audiences.

3. Cross-referenced with Strategic Action Areas 1 and 2, support scientists to q/
contribute meaningfully to schools and communities, while advancing their scientj Q)
output, by enabling their involvement in participatory research. '\'

Action: Q&

e Provide a platform for Participatory Science (see annex 2 for mo?detail on the

new platform). The platform will match scientists and memb schools or
community organisations seeking to take part in commuri\@'n tiated and
scientist-initiated research. &

PART 4 Implementing and evaluati

Addressing the challenges described in the plan are longer issues that will require a
commitment to sustained change. It will also require us tgllgarn and modify as we go. For these
reasons, the government has asked the Science in S Reference Group to reconvene in
2015 to review progress and advise on any modific@n to the priority actions.

4.1 Timeframe \?~
O

4

The plan proposes actions for the next e'years from 2014 to 2017.

actions. Enhancing the role of t ience Media Centre and the Ministry of Education’s pilot of
a strategic leadership and coordination role for better connecting schools and the science sector
are examples of these actj

Some actions are already beir@g&ssed as they continue or enhance effective existing

The plan also include @ions that can be implemented in the short to medium term. For
example, the part@ry science platform and the contestable fund for nationally delivered
one-off events ca developed in 2014/15 for implementation in 2015/16.

Finally, sog%f the proposed action areas for the education sector require a longer term (Year
1-6) ap . This will ensure that there is sufficient time to address changes around, for

exa p%ﬁitial teacher education, and linking classrooms to the professional science
commmiity. These actions will help inspire and provide authentic learning opportunities of

nce and interest to students.
%.2 Evaluation Framework
A monitoring and evaluation programme will be developed to track progress in delivering on this
plan and inform further development.

PAGE 18
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Annex 2: Description of new initiatives
Participatory Science Platform

The Participatory Science platform builds on citizen science approaches and enhances them
through aspects of citizen engagement used in community-based participatory research.
Participatory Science is a method of undertaking scientific research where volunteers can be
meaningfully involved in research in collaboration with a professional scientist and builds on
international models of engagement. ‘b("

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

1. A public engagement process that seeks ideas for participatory scienceéfects from the
community and from practicing researchers;

2. A managed process for evaluating these ideas for pedagogical a ientific quality and
for ensuring their practicality and relevance to the participatin unity;

3. A web-based match-making process between interested co ity-based partners and
university or CRI-based scientists; and rvl

4. A resource for teachers and other learning leaders to Q’ in developing their projects
to robust standards. o

The goal is to involve schools and their communities i&cts with broad appeal, having both
scientific value, pedagogical rigour, and that resonate the community. We are testing
several ideas for projects of national significance ould integrate with the National Science
Challenges and be national in reach. CJ\

The website will serve as a match-makin Qo between scientists and members of the schools
or community organisations seeking tc& part in a research project by offering a platform for
community-initiated and scientist-ir@ research.

A multi-sectoral management @view panel will be established to maintain quality control
over the programme and adyjse‘n any research ethics requirements.
All projects must have %stitutional home which is the responsible coordinator. This could be
a school, museum, @cience centre, research institute or university.
Qted the projects will be of minimal cost. However, to enable more

cts, limited one-time seed grants will be made available to help foster a

of community involvement. The seed-grants will part-fund professional
researc nd community groups together planning the research question, data collection,

In general, it is

é}z{ojects will be offered as opportunities for schools and their communities to participate in

entific research as a way to enhance their science learning programmes through stronger
links to out-of-school learning environments and expertise, and more relevant and valuable
science learning for students. Schools would self-direct their involvement and fund it in the
same way that they currently fund curriculum support resource or, in the case of scientist-
initiated projects, funded through scientists’ own research funds.

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 Science
Project and leverages the legacy of that project, including its Facebook page.
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Glossary

What do we mean by ‘engagement’?

We use the term ‘engagement’ to mean the acquisition and application of multiple types of
STEM knowledge™®, by multiple kinds of audiences and applied to various purposes. It implies
an improved and productive social relationship between the science sector and society that will
lead to its responsible application for the social, environmental and economic benefit of New
Zealanders.

Engagement in... %‘»

generating knowledge is about knowledge users, including the public, being%I ed to
help identify issues requiring science input so that public science researcheis fore
relevant and stands to have more meaningful impact. It is also about th@lic being
part of the research itself, including through citizen science. é

- acquiring knowledge is about the public, including and especia x@npulsory level
students acquiring the STEM skills and knowledge needed elop a career in
science and/or engage in much needed and ongoing civ t%urse about the
application of scientific knowledge. &

- assessing knowledge is about is about applying ag’j asmgly sophisticated
understanding of the what science can (and ca provide in the search for solutions
to today’s pressing problems. Assessment reqUN®s an understanding of risk and
probabilities associated with both the issu %emselves and their scientific responses.
Citizens, businesses and governments he science community are all stakeholders
in these critical debates. ak

- applying knowledge is about is &u making the best use of what we know, including
the responsible and evolvin f or limiting of new technologies or novel applications

of extant technology. \2\

This definition of engage Q-reflects a fresher approach through a necessary mix of what has
been called ‘public unc&nding of science’ or ‘science literacy’ and of ‘public engagement in
science’.

Over the past cades, the place of science in societies has changed from a focus on an
undifferentia %ubllc that was illiterate, apathetlc or hostile towards science and technology
(known a |c understanding of science®’) towards an awareness of multiple contextualised
audienc science and the distinct ways that they engage with it (known as “public

enga nt in science) *

&e USA and Europe in the [1980’s and 1990’s] there was a one-directional focus by

ernments on remediating the presumed public knowledge deficit. In recent years those
countries have identified that public perceived apathy or hostility toward research or technology
is more about social values and citizens’ trust than it is about public knowledge of scientific
facts. They have shifted their focus on creating context appropriate opportunities for dialogue
and input into decisions about what society wants science to do for us all*®.

Science includes social sciences. Science interrogates the “real things” or phenomena of the
natural world in order to construct explanations of them, that is, to know the world.*’. The New
Zealand Curriculum describes science as “a way of investigating, understanding and explaining
our natural, physical world and the wider universe.” It involves generating and testing ideas, and
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gathering evidence through various means which include observation, investigation, modelling
and communication and debate with others to develop scientific knowledge, understanding and
explanations.

Technology. Technology intervenes in the world to solve problems, meet needs or desires, that
is, to create part of the made world*'. The New Zealand Curriculum describes technology as
“intervention by design: the use of practical and intellectual resources to develop products and
systems that expand human possibilities by addressing needs and realising opportunities.
Adaptation and innovation are at the heart of technological practice...which is never static”.

STEM is the internationally recognised term that refers to subjects or areas of learning, @?
Science, Technology, Engineering and Maths, which are used broadly and are inclusiv&' all

levels of learning. &

STM refers to school subjects (science, technology and mathematics) becausw&neering is
taught only at tertiary level. %

Science knowledge means knowledge of science and knowledge ab Qence. Certain
audiences will specialise in knowledge ‘of’, but basic knowledge ab cience is broader and
is an important tool of 21st century citizenship for engaged and e bIe civic discourse on

mean the science community’s knowledge of various public ences and how to connect with

D

O\?*

' The ‘leadership challenge’ recommended by the@%nal Science Challenges Panel in its report Report of the
National Science Challenges Panel, 27 March was called the ‘Science and Society leadership challenge. This
plan uses ‘Science in Society’ is intended tg,co y the message that science is part of, as opposed to additional to,
society.

2 Immigration NZ: www.immigration. ae\z/essential skills.htm.

? Programme for International Stude’rﬁ\&chievement Draft Science Framework.p3.

° Madsen, JB. 2010. The Anato rowth in the OECD since 1870. Journal of Monetary Economics, v57(6) pp
753-67.

® New Zealand Governme;@smess Growth Agenda: Progress Report 2013.

today’s most pressing societal concerns. We also acknowleég~ t ‘knowledge’ may also

these to make their science relevant.

’ Ministry of Business, tion and Employment Occupation Outlook 2014, p7.
8 Ministry of BusinessNphovation and Employment Occupation Outlook 2014, p8.

° Ministry of Bus', Innovation and Employment Occupation Outlook 2014, p7.
' New Zealwlculum 2007.

' Better Skifl”Petter Jobs, Better Lives: A Strategic Approach to Skills Policies” OECD Publishing, 2012.
http:// .%rorg/lo.1787/9789264177338-en,
2 http: w.careers.govt.nz/plan-your-career/helping-young-people-make-decisions/what-things-influence-a-
y@sﬁersons—career-decisions/ and ‘STEM Careers Awareness Timelines: Attitudes and ambitions towards

% ce, technology, engineering and maths’ Jo Hutchinson, Peter Stagg and Kieran Bentley, University of Derby,

09. www.derby.ac.uk/files/icegs_stem_careers_awareness_timelines.pdf

B This survey, Science and the General Public 2010, was commissioned by the Ministry of Research, Science and
Technology. Similar surveys were also commissioned in 2002 and 2005.
" Rosema ry Hipkins, ‘Public Attitudes to Science: rethinking outreach initiatives’” New Zealand Science Review 67.4,
2010, p109. The 44% of New Zealanders with a detached interest in science are described in the survey as a
‘mainstream 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.
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Executive summary

The nature of science and its role in advancing society’s interests has changed in recent
decades. It is clear that science and the knowledge and innovation that flow from scientific
progress have a central role in creating and defining our future. But science can no longer be
perceived of as being somehow isolated from the rest of societal functions. Rather, it is well
embedded in everything we do. Society has as much stake in what research is undertaken, why
it is done and how it gets used as those who generate the knowledge. Understanding and
making the most of this relationship between science and society is critical to a vibrant and q/
healthy nation. q(b
Many of today’s most complex decisions (e.g. on public health, natural resources s&%dshlp
and communications technology) require us all to weigh scientific evidence and s values
New Zealanders should feel encouraged and equipped to engage in the key qt@@ns facing
our society now and in the future. The Government’s goal of economic gro rough an
innovation society drives the need for an increasingly science, technolog%inearing and
maths (STEM) competent workforce. &\

This plan has been developed in response to the Science in S @‘Ieadership challenge’’
recommended by the National Science Challenges Panel. nel saw it as “the most
important challenge to address” and central to the succe e National Science Challenges.
In May 2013, the Government formally accepted the le hip challenge.

N

The government’s primary objective for Science in Sggiety is to ‘encourage and enable better
engagement with science and technology acros«*\ ectors of New Zealand’ in order to deliver:

¢ a more scientifically and technologi ngaged public and a more publically engaged
science sector; and

e more science and technolog c@petent learners choosing STEM-related career
pathways.

In the longer term it is antici a‘éﬁ\at progress towards these outcomes will contribute to New
Zealand’s economic gro social and environmental well-being through:

e agreater num ew Zealanders with the skills needed to support creativity,

owledge uptake and use;

innovation :
e publical ed science and technology which responds to the needs of New
Zeal ; and

o ealanders make more informed decisions on issues of importance to 21% century

vey of public attitudes to science identifies that about half of New Zealanders are actively
Q‘ferested in science and the other half did not recognise the relevance of science in their
everyday lives (44%) or were disengaged (9%). There is limited evidence on the level and
effectiveness of the engagement of the science sector with the public.

Demand for STEM skills (for scientists, technologists, engineers, health and ICT professionals?)
is expected to grow strongly. More students are graduating with degrees in natural and physical
sciences and engineering. New Zealand school student performance in science is declining.

PAGE 2
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The challenges ahead are:

e increasing the engagement of New Zealanders, across all sectors, with science and
technology and increasing the effectiveness of the science sector’'s engagement with the
public; and

¢ increasing the numbers of learners with STE competencies to meet the needs of 21st
century citizenship and labour market.

These are long-standing challenges that will take time to address. The plan sets out a direction
for the next 10 years and actions for the next three years. ‘1’

Some action has been taken towards encouraging and enabling engagement by New q
Zealanders with science and technology. However, to deliver on the objectives ang¢utcomes
in this plan a step change is needed. 0

This plan will focus on three Strategic Action Areas and one integrating Stréic Action:
e Strategic Action Area one: further enhancing the role of the tion sector
e Strategic Action Area two: public engagement with scie&?nd technology
t

e Strategic Action Area three: science sector engaginQ_ he public

Integrating Strategic Action: Participatory Scie o

The three Strategic Action Areas are interconnectecg each supports actions in the other,
while a key component of this plan is the Partigi ry Science Platform, which operationally
and strategically joins all three. Indeed, the a of the Science in Society Reference Group is
that any action in the education sector mus; mplemented by support from the wider school

community. Enhancing public engage ith science and technology cannot be separated
from encouraging scientists to engarb ectively with the public. This plan addresses the

barriers and enablers to creating e ‘publically engaged’ science sector together with a
more ‘scientifically engaged’ put@

This plan acknowledges an &gnises the importance of matauranga Maori to build cultural
confidence and identity, w, through this, New Zealand can grow its skills and generate
innovation and creativi auranga Maori is Maori knowledge that is dynamic building from
earliest traditions to knowledge. Each of the three Strategic Action Areas will be
developed in way; respect whanau, hapt and iwi as the key conduits of matauranga Maori,
and focus on r g the potential gain for New Zealand through building Maori capability in
science and@ology to support Maori management of natural resources and development.

MBIE’s i%\ atauranga policy states that unlocking the science and innovation potential of
Maori edge, people and resources will benefit New Zealand. For this reason the Vision
Mééa ga policy is embedded across all priority investment areas, and as such forms a core

nent of the Science in Society approach to Maori. [MoE to add text]

As this is New Zealand’s first Science in Society strategic

the Science in Society Steering and Reference Groups will assess progress on the plan
and advise government on any modifications needed to the actions to better deliver on the
outcomes.

The Ministry of Business and Innovation and the Ministry of Education, together with the Office
of the Prime Minister's Chief Science Advisor, will coordinate implementation of the plan by
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government agencies, iwi and other sectors including the education, science, business and
museum sectors. They will also lead a process of engagement with the public on the plan and
the actions in it.

The plan recognises the importance of maths skills as part of the overall package of STEM
skills. However, it does not specifically address increasing the supply of students with maths
competencies as this is being addressed by the literacy and numeracy taskforce.

PAGE 4
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PART 1 Setting the Scene

Science and technology are critical components of society’s efforts to enhance standard of
living through economic growth and enhanced social conditions, while protecting the
environment. Today, there is a recognition that science is embedded in the many decisions
societies must make -- whether in public policy, business or individual lives. Societies with
strong “[knowledge-based] capital® are sustaining more innovative economies and there is a
greater awareness of both the opportunities and limits of science in development and wellb 1
Science is central to the many global challenges we face (from climate change to an ag@g
urbanising population, for instance). The Government recognised this, and in 2009, it
established the Office of the Prime Minister's Chief Science Advisor (PMCSA) to asﬂ'slt i
progressing understandings of the role of science both in government and by the C.
Progress was revisited as a result of the work of the National Science Challen&gnel, which
the PMCSA chaired. é

1.1 The National Science Challenges and the Leade& p Challenge

Following significant public engagement in early 2013, the Nation ¥ence Challenges Panel
recommended a set of national science challenges to address &ost pressing health and
environmental issues, and to advance our economy through,i ation. The Panel also
recommended a ‘Science in Society leadership challenge,; hey saw as “the most important
challenge to address” if New Zealand is to advance thr the responsible application of
science and innovation and benefit optimally from its ifl@®stment in scientific research. The
Panel considered the ‘Science in Society Ieadership@allenge’ to be central to the success of
the National Science Challenges. \

The ‘Science in Society leadership challe \asked government to take a lead in facilitating
better engagement with science in Ne atand in four distinct but interrelated areas:

1. Science, technology, engin@ng and maths (STEM) education in primary and
secondary schools.

2. ‘Public understand
knowledge and
sense and ne
work in the 4

@ science’, including both the potential and the limits of scientific
ing uncertainties. Here, ‘public’ is understood in a pluralistic

rily includes the elected representatives and public servants that

st of the New Zealand public.

3. Early gement by citizens and other knowledge users on the implications of new
te gies and novel applications of existing technology, and to help ensure the public

r$ nce of New Zealand’s science and research agenda.

%ational capacities in technology assessment, risk forecasting and using this in
developing societal consensus in using and limiting technologies.

In May 2013, the Government formally accepted the ‘Science in Society leadership challenge’,
with the Minister of Science and Innovation and the Minister of Education subsequently
announcing development of this strategic plan in November 2013. In order to manage the
scope of the plan the technology assessment and risk forecasting area is not addressed in the
plan at this stage. Annex 1 sets out the process used for developing this plan.

1.2 Methodology for developing this plan

This is the first Government strategic plan for Science in Society.

DRAFT for consultation with government agencies 5/6/14
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The plan sets out the objectives and outcomes the Government wishes to achieve for Science
in Society over the next 10 years. It sets out the available evidence on where New Zealand is
at now and identifies the challenges that need to be addressed. It concludes by setting out a
three-year plan of action to make progress towards the objectives and outcomes.

1.3 Scope of the plan

The plan focuses on supporting and equipping New Zealanders to engage in the key questions
facing society and the supply of STE skilled people through the primary, secondary and tertiary
education system. The plan does not cover the supply of maths skills and demand for STE
skills as these issues are being addressed through the Business Growth Agenda and I|ter

and numeracy taskforce. It does not address the government’s current and proposed @
priorities for its public science investments as this is covered by the National State

Science Investment. It also does not address adult maths literacy as the Governrci,s
addressing these issues through initiatives including the Tertiary Education Co$~ ion’s Adult

Literacy and Numeracy Implementation Strategy. %

1.4 Audiences \O

The plan is addressed to all New Zealanders. To be effective, it is i %’tant to be specific
about target audiences where strategic actions can make the m@%&rence. In particular, the
plan recognises that there are certain stakeholders in our soc'@; tionship with science that
are truly ‘agents of change.” These are: O

e Students, teachers and the compulsory Iearnin@ctor. today’s learners are tomorrow’s
decision-makers who will engage in increasingly®dcomplex societal issues where science
and technology may be either a cause or t|on and New Zealand needs a skilled
workforce to push the boundaries of e by;nd innovation in an increasingly
knowledge-led global economy. <<\

e Parents, whanau and Commun: important learning environments are in homes,
communities and schools/k cross New Zealand, where an engagement with science
and technology is roIe-K ed to our learners.

e Business, especi cience and technology-led businesses: we need innovative
science and te gy-led businesses to grow our economy and employ skilled
workers and ant business sector to inspire future creators of science and
technology:I&d businesses.

%mc sector and government. one way in which the public engages with science is
% h the decision-makers it elects. The relationship between elected officials, the
Qg/ ic sector and New Zealanders is built on trust that decision-makers consider the best
vailable evidence in public policy decisions.

Q~ e Communicators of science and technology, including media, internet, museums, zoos
and science centres: many New Zealanders get their information about science and
technology through reporting by the media and on the internet and visits to museums,
zoos and science centres. We need accurate, contextualised information presented in
an engaging way.

e The science community: teachers, students, the public, businesses, the media, public
servants and government decision-makers should not be expected to identify, digest,
analyse and act on raw scientific knowledge. To be relevant and useful, knowledge

needs to be made accessible and contextualised. The science community (including
PAGE 6
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funders, researchers and trainees) needs to be enabled to share better and in some
cases ‘translate’ the knowledge it is producing.

1.5 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 describe
science as “a way of investigating, understanding and explaining our natural, physical v@
and the wider universe.” It involves generating and testing ideas, and gathering evidenbe
through various means which include observation, investigation, modelling and copfigunication
and debate with others to develop scientific knowledge, understanding and explafajions.

Science knowledge means both knowledge of the processes, methods, facts of science
on one hand, and knowledge about science’s applications and Iimitat‘uﬂ n the other. Certain
audiences will specialise in knowledge ‘of’, but basic knowledge ? science is broader and
is an important tool of 21st century citizenship and public discussj n today’s most pressing
societal concerns. This has been referred to as ‘critical sciend@liferacy”. We also
acknowledge that ‘knowledge’ may also mean the science unity’s own knowledge of
various public audiences and how to connect with these ake their science relevant.

\neet needs or desires, that is, to create
describes technology as “intervention

Technology intervenes in the world to solve probl
part of the made world®. The New Zealand Currj
by design: the use of practical and intellectua rces to develop products and systems that
expand human possibilities by addressing and realising opportunities. Adaptation and
innovation are at the heart of technologi actice...which is never static”.

STEM is the internationally recognjged term that refers to subjects or areas of learning, namely
science, technology, engineerin maths, which are used broadly and are inclusive of all
levels of learning. Often, the m is used as shorthand to denote the family of numerate
subjects, even when onWre are not considered. In the plan, we distinguish deliberately

between STEM and ST ich refers to compulsory level subjects (science, technology and

mathematics) becau Ineering is taught only at tertiary level. STE refers to science,
technology and en ring subjects.
What do we n by ‘engagement’?

Engage & can and should be a range of things for different people and different times, and is
depe%&upon purpose.
T al of ‘engagement’ is to recognise and enable the role that we all have in understanding
informing the questions that we need science to address and what we do with the new
nowledge 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
produces. This is one way that a stronger relationship between science and society can be
developed.
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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 that responds to the knowledge needs of society.

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

Y
D

Thus, in this document, the focus is on engagement in... S’
- acquiring knowledge, which is about the public, including and especial@lsory
a

level learners acquiring the STE skills and knowledge needed to devel areer in
science and/or to engage in much needed and ongoing public conv% ns about the
application of scientific knowledge and technology. O

- generating knowledge, which is about knowledge users, incI@the public, being
enabled to help identify issues requiring science input so thgXpublic science research is
more relevant and stands to have more meaningful im t is also about the public
being part of the research itself, including through o nities in Participatory Science.

- applying knowledge, is about being enabled to % the best use of what we know,
including the responsible and evolving use of oN iting of new technologies or novel

applications of extant technology. Y%
Ng

This definition of engagement reflects a f } approach through a necessary mix of what has
in the past been called ‘public understargihg of science’ or ‘science literacy’ and of ‘public

engagement in science’’.

PART 2 Making th&Case
2.1 Why Science j ciety matters

21° century life @ing the need to increase our engagement with science and
technology

Many of to oughest decisions at local, national and international levels — about public
health; | resources stewardship or new and emerging technologies for instance — require
all @weigh both scientific evidence and social values. The National Science Challenges

ified by science stakeholders including the New Zealand public. Many of these and other

lenges 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. [Paragraph deleted]

ar; ience priorities that respond to the most important, national scale issues and opportunities
hal

It is important to recognise that science is often at the heart of challenging social, environmental
and economic issues — both as a solution to, but sometimes as a cause of the issues we face
today.

PAGE 8
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The production and application of scientific knowledge and new technologies often imply trade-
offs that we need to weigh carefully: how to prioritise research dollars; the potential for
unintended consequences; and how much uncertainty society is willing to tolerate. These are
complex issues for society to consider which no one group, such as scientists, government or
businesses, should make on behalf of New Zealanders without their input.

However, addressing such questions requires ‘social licence’ for action to be taken. ‘Social
licence’ is never guaranteed and depends upon an environment of mutual understanding and
transparent and deliberate communication between the public and science community.

This plan is the Government’s first-ever attempt to create the environment needed for @‘b
occur by supporting change across the many sectors that can have impact over the ext*several
years.

The goal of an ‘innovation’ society is driving the need for an mcreas"@?EM
competent workforce

New Zealand’s economic and social wellbeing depends on the produ m and competitiveness
of the economy and the knowledge we have to help make informe, Isions as a society.
Innovation that leads to increased productivity and promising so@cto society’s most
pressing concerns is increasingly being seen around the wor Q& n important way to generate
economic growth and improved living standards®. 6

The Government is committed to developing an ‘innov@ society’ by materially lifting New
Zealand'’s long-run productivity growth while maintaipipg our high rate of labour force
participation'’, and by ensuring that we use the WIedge produced here and elsewhere to

improve the policies and practices that affec . To do this, New Zealand needs a high
performing and responsive science and i tion system and skilled people who can problem-
solve and create and deliver high-valu ducts and services for sustainable economic, social

and environmental wellbeing. We @ ed businesses, policy makers and citizens that are
ready to absorb and apply new i@ and approaches.

Our science system — partj
led teaching — has a vi

ly the tertiary education organisations that undertake research-
in educating a future generation of scientists with the advanced
science skills that a ded in leading-edge businesses. New Zealand has to be seen
internationally as novation destination’. We must be able to attract and retain the right
talent at twme to contribute to our vital science. Attracting overseas and domestic

investment j research is also important for our economic growth.

and innovative culture and a wide range of skills are needed for innovation, societal
ment and sound environmental stewardship. Internationally STEM skills underpin the
opment of new practices and technologies, the application of existing technologies and the
elopment 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 skKills, 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'.
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Students’ career choices are influenced beyond school by family, whanau, iwi and the wider
community, with parents providing the most important influences'®. Greater 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 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. Our ultimate
goal is to equip young people with the skills to live a fulfilling life and contribute to New
Zealand’s economic prosperity. q/

The Ministry of Business, Innovation and Employment (MBIE) aims to grow New Zeal QPor all.
New Zealand’s economic and social wellbeing depends on the productivity and corpgeczti veness
of our economy and the knowledge we have to help make informed decisions as @ sotiety.
Science provides that knowledge and informs those decisions. The science sy?g? contributes
know-how for economic growth, helps to identify and manage risks in the n% world, and
provides skilled researchers and workers to support an innovation econo BIE aims to
increase the economic contribution of the skills, science and innovatio ems.

2.2 Objectives of the plan @?‘
OQ~

The principal objective of this strategic plan is to:

Encourage and enable better engagement witr@nce and technology across all
sectors of New Zealand.
P
This means: N\

e a more scientifically and tec@ gically engaged public and a more publically
engaged science sector;

e more science and te@r@gy competent learners choosing STEM-related career

pathways. \2\

Outcome 1: a more scientj '{:§Hy and technologically engaged public and a more
publically engaged scie-Q/ ector
We will know we’re g progress on this when:

e agreater p;abortion of New Zealanders across all sectors of society are engaged with,
and v science and technology

e th

more in-depth media reporting on science and technology based on robust
ific evidence

o\/ ere are increased opportunities for the public to learn and be involved in scientific
Q/ research and uptake continues to grow across all tiers of society
2 [}

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

e publically funded research responds to the needs of New Zealanders and recognises the
diverse needs and issues of communities.

Outcome 2: more science and technology competent learners choosing STEM-related
career pathways

PAGE 10
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We will know we’re making progress on this when:

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

e we have developed greater teacher confidence in teaching for STM outcomes
e teachers have improved access to the resources they need to teach STM subjects and
links between the STM curriculum and career pathways are clarified.

Outcome 3: a more skilled workforce and more responsive science and technology

sectors (b‘l'

In the longer term, we expect that progress towards outcomes one and two will cont 'bﬁ&o
New Zealand’s economic growth and social and environmental wellbeing through;’{

e a greater number of New Zealanders with the skills needed to support vity,
innovation and knowledge uptake and use

e publically funded science and technology which responds to th s of New
Zealanders

¢ New Zealanders make more informed decisions on issue%&n.\portance to 21st century

life. Q’

2.3 The State of Play — what we know an% t we don’t know

How scientifically and technologically en aggl are the public and how publically
engaged is the science sector? &

There is no current comprehensive m of public engagement in science or
technology or adult STEM literacy

It is difficult to measure public en ent in science and technology and there is no
internationally accepted metric ture it. The best New Zealand evidence is a survey of
public attitudes to science in ealand'’. The survey identified that about half of New
Zealanders were actively | sted in science and the other half did not recognise the
relevance of science in aily lives'® (44%) or were disengaged in science (9%). Similar

surveys have been d n other countries. However it is difficult to draw comparisons given
differences in the ons'?. The Government has not surveyed public attitudes to technology

outside this surye
Relative to @rable countries, a relatively high proportion of New Zealand adults have a

seconda rtiary qualificationzo. There is no data on the proportion of these qualifications
that ar; EM subjects. From 2016 New Zealand will assess adult competencies in reading,
math ics and problem solving in technology-rich environments through the Programme for

t Mrnational Assessment of Adult Competencies.

re is limited data on the level and effectiveness of the engagement of the science
sector and science and technology communicators with the public

There is increasing recognition today of the broader social responsibility of scientists to engage
with the wider public in meaningful ways?'. It is difficult to track and measure this engagement,
however, in part because it can take place in a great variety of venues and with various goals in
mind. Two main ways that scientists fulfil public engagement is by conveying knowledge to
governments to ensure science-informed policy and decision making, and through more direct
engagement with the public.
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Despite the clear objectives, it is still difficult to measure the impact of these types of
engagement. In 2013/14 the Government will invest $1.36b%* to support science and innovation
in New Zealand. A proportion of that expenditure is expected to be spent on by universities and
science organisations on making research more accessible to end-users through
communication, public outreach and public education, but it is difficult to estimate the
proportion. Other government investment in these organisations may also be spent on
communication, public engagement and education.

There are also many local government and private sector organisations, such as industry
training providers, zoos, museums, science centres, charities and businesses that engage with
the public on science and technology for education, cultural and marketing reasons. The
Government also invests $167m in public broadcasting services and funding museumszb.)%

It is inherently difficult to evaluate the impact of public engagement activities®.

Since the Science Media Centre was established in 2008, ‘science’ in the media @ increased

by 75%2°. ?‘
>

Use of evidence in policy development ’Q

The State Services Commission has recently undertaken a revie
identify places where the role of departmental science advisor
take up research and new knowledge. A network of advisor,
Chief Science Advisor will grow in responsibility as additi
These changes are expected to help strengthen the ch Is of communication with the
science sector and progress will be monitored as dep ental science advisor positions are
filled. The network is required to report on progres&o the State Services Commissioner in12

months.
N
O

How competent are STEM learner <<J how many are choosing STEM-related
career pathways?

vernment agencies to
lift internal capabilities to
red by the Prime Minister’s
cience Advisors are appointed.

There are STEM skills shortaﬁg\

There are currently skills I@ages for many kinds of scientists, engineers, technologists, health
and ICT professionals”&mand for workers in many STEM-related occupations is expected to
grow due to a variet ctors?’. In addition, many jobs not directly STEM-related require
STEM competencﬁ. nternationally it is estimated that up to 75% of high-growth jobs require
STEM skills an petencies®.

The numl(eﬁf NZ graduates is growing, but international demand is growing faster

The er of domestic students completing bachelor degrees across all fields of study has
ingrgased from 19,596 in 2005 to 25,350 in 2012. For example, in the natural and physical
i€nces the increase has been from 1,937 in 2005 to 2,649 in 2012. The numbers of degree-
QVeI engineering training places funded by the government has recently increased. The
industry training providers are facing difficulties in growing engineering at technician and
technology qualification levels®®. More than 40% of enrolments at bachelor’s level and above
are 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 the health and biological sciences®'.

There is a global demand for those with STEM qualifications. Those who gain STEM
qualifications required for job-shortage areas can be lost from New Zealand to the global job
market or other careers. MBIE estimates that fewer than half of New Zealand graduates work in

PAGE 12
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Research suggests that student achievement in science is declining in part because science
teachers are not confident in their ability to teach science, particularly to diverse groups.
Teachers do not have access to appropriate resources, and students lack confidence in their
ability to succeed in STE subjects and lack support for deciding on senior secondary school
subjects¥.

2.4 The challenges and how we can best address them

The challenges are:
Qv

¢ Increasing the engagement of New Zealanders, across all sectors, with Science%
technology and increasing the effectiveness of the science sector’s engagep@nt ith the
public

¢ Increasing the numbers of learners with STE competencies to meet the Xi€eds of their
everyday lives and the 21° century labour market.

To address these challenges we need to: ,QO
e Build a nationally supportive environment for public enga nt in science and
technology and, equally, for the science sector’s enga t with the public.
This needs to focus on identifying, encouragitvg’ and supporting the most effective
ways for the science sector and scienc technology communicators (such as

the media, museums and event organisexs) to engage with the public, particularly
young New Zealanders and those %é\vZealanders that are disengaged or do not
see the relevance of science iné;é daily lives. The environment needs to
encourage improved dialogu re is already significant activity in these areas
SO encouraging good prac& and greater coordination could have benefits.

e Improve teacher confidence hr@gh high quality science and technology teacher
education, support quality ing, learning and assessment in science and technology;

e Develop science and té& ology-specific curriculum materials that build towards future-
oriented approacheQ.nd support teachers to use them; and

o Improve linkag ween STM educators, scientists, businesses, technologists and
learners and, ommunity.

Théﬁ} are the key levers that national and international research on effective
ching and learning in science and technology® have identified as critical for
proving student engagement and achievement. A comprehensive and coherent
% programme of improvement that drives these levers and utilises all of the existing
Q/?“ resources and expertise across the science and technology education systems is
O needed to meet the challenge of increasing the STEM competencies of New
Zealand’s young people.

<
%ART 3 Strategic Action Areas and Priority Actions

Some action has been taken towards encouraging and enabling engagement by New
Zealanders with science and technology. The government’s current activities are described in
Annex 2. However, to deliver on the objectives and outcomes in this plan a step change is
needed.

In particular, further support is needed to help develop teacher confidence and science
competencies at the primary levels through initial teacher training; and at all levels through

PAGE 14
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continuing professional learning and development, and better links between practicing scientists
(including post-graduate trainees and private sector scientists) and schools.

Continued support is also needed to encourage effective ways for the science sector and other
science and technology communicators to engage with the public, including through two-way
dialogue; and further support is needed for good practice, greater impact and improved
coordination.

The following section sets out 3 Strategic Action Areas (SAAs), each with a set of priority
actions to be carried out over the next three years, but maintaining a view on the 10-year
horizon, commensurate with the National Science Challenges.

In addition to these Strategic Action Areas at the heart of this plan is a Priority Action th ns
all three SAAs: the Participatory Science Platform. This platform (described in section's\ is
especially designed to simultaneously:

o Work with the education sector to make it easier to bring “real-world” soéé into the
classroom by connecting teachers with practicing contemporary scientists (SAA1)

e Enable and foster the public’s understanding of and engagement@-world science
through research that is relevant to local communities (SAA2)

o Offer opportunities for practicing scientists to become better ged with the public by
contributing both to science education and to filling know gaps that are locally
relevant and scientifically interesting (SAA3). Q’

3.1 Strategic Action Area 1: Further enha the role of the
Education Sector N\

The principal goal of Strategic Action Area 1 is w\bgort all young New Zealanders to be
resilient learners with future-proofed skills to rstand, assess and apply rapidly changing
science and technology knowledge to thej ryday lives. This goal will contribute to building
creativity, innovation and increased crifica{ science literacy. Strategic Action Area 1 will include
a focus on quality teaching and learni nd providing additional opportunities to enhance
competencies, confidence and di jtions that grow scientific knowledge, curiosity and
creativity in students in partnershigwith schools and kura, families, whanau, iwi and the
business and science com

The activities in Strategi
Childhood Education,

ion Area 1 are focused on five key intervention sites: early
ry level education; secondary level education; the transition to
mployment; and science leadership.

further study/traini;?

A growing bo Iterature signals the case for integrating quality teaching practices with
technology nge knowledge Actions will explicitly focus on enabling a future-oriented
science a chnology education system. Integrative thinking for improving science and
techn eaching and learning, skills and dispositions for innovation, and changes to
peda cal practice as e-learning and ICT evolves will be central. This will include how the
fi f science education should differ at the different levels of schooling.

Q‘Etions include:

1. Improve initial teacher education for increased science teaching competencies and
competence. Primary teachers are necessarily generalists. New research has shown
that primary education is an important window of opportunity for imparting foundation
curiosity and learning behaviours for learners’ future attitudes and practices toward
science and technology. To maximise this opportunity new primary teachers need the
confidence and content knowledge to sustain student engagement and progress.

Activities include:
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2.

e The Ministry of Education will work with initial teacher education providers,
qualification accreditation bodies and relevant professional bodies to identify
ways to lift the level of science content in initial teacher education. This could
form a component of under-graduate qualifications for primary education, and
would be targeted to lift the confidence of graduating teachers to teach science
(teachers currently report limited confidence, particularly at years 7-8).

Improve the quality and relevance of continuing professional learning and development
opportunities for teachers in science and technology.

The Government spends more than $70 million every year on professional Iearningaqd
development to support the development of a highly capable profession, and a
professional learning and development system that builds the skills of teach&s d
education leaders, which in turn delivers measurable gains for students in
science/pataiao, technology/hangarau and mathematics/pangarau. ?\O

In 2014 approximately $5,663,709.00 was appropriated to scienc echnology PLD.
This figure does not include the science and technology PLD whi inside other
contracts, and that schools can apply for on the basis of need:!

The Minister of Education has appointed an Advisory G
across the education sector to provide advice on the
learning and development across the compulsory ling sector. The group will
provide advice on what improvements should b de to the targeting of PLD to
achieve a system-wide lift in student achievemegt; and provide advice on how changes
could be implemented to achieve the maxjnwn |mpact

Activities: \C)\

e Provide teachers of sci & years 1 to 10 with opportunities to work within
research organisations develop leadership skills to enhance the teaching of
science within sc% mmunltles

/

ith representatives from
n of future professional

e Promote the S Biotechnology Learning Hubs as a high-quality online
repository o@ ealand science for teachers and students

e Create
build ¢

ce Skills in Education Initiative to support schools and teachers to
ence and access resources to develop rich, contextualised science
mes that are exciting for students. The initiative will be developed with
éu tion and industry stakeholders to create a network between local industry,
Qg al and national government and schools to assist teachers to continue their
cience education with providers who have a proven record of excellence in
science teaching. Examples include access to courses for primary teachers with

0 a focus on developing science skills and knowledge that reflect science/pitaiao

&

PAGE 16

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.

e Create a Science in Industry Programme to promote science and technology in
industry and business settings as exciting and valuable career pathways for
students. The programme will offer opportunities for teachers to connect and be
involved with local industries and businesses during school holidays, to reflect on
the practical application of science and technology in their school-based
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programmes. This initiative focuses on building the currency of programmes, and
will explore links to the Science Skills in Education initiative as appropriate.

3. Build and maintain meaningful linkages between science and technology educators and
learners, and practicing scientists and technologists, both in the classroom and through
opportunities that engage the wider community: Partnerships with universities, 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 integrate
meaningfully within teaching and learning programmes. Q‘b

Activities include: N

e Build and strengthen links between teachers, learners and practisi 'sbientists
by promoting quality Learning Experiences Outside The Classr&

e Explore equitable funding models to enable schools / kura t et the costs of
students attending Learning Experiences Outside The C om.

¢ Identify the assessment standards on the National Qéﬁhcations Framework

(levels 2 and 3) that will;
o improve students access to experientia ied STEM learning

opportunities

o enable students to make inform ices about progression to higher
level STEM related pathways

o improve the visibility of S @fapabilities within assessment standards

e Provide a Participatory Scien tform (described below) that engages
schools, community-base Q) s and organisations and practicing researchers
in questions that are sc@ically rigorous, locally relevant and pedagogically
innovative. The platfor cludes central coordinator roles that will oversee the

platform and be a @Jit between learning environments and scientists.

4. The Ministry will wor éﬁrgside sector partners to review and update the provision of
ICT including its p é«ming within the framework of the New Zealand Curriculum. It is
intended this wj It in additional guidance and support materials exemplifying ICT
provision acr rimary and secondary years and will complement the National

ucational Achievement (NCEA) review and maintenance programme.

3.2 Strat@Action Area 2: Public engaging with science
S

The goal trategic Action Area is to build a nationally supportive environment for public
enga in science and technology. In addition, the Action Area is also designed to

incre he number of such learners with an interest in STEM-related career pathways. This
&area recognises the changing demographic of New Zealand including the increasing iwi

apl asset base and the partnership model of service delivery. It operates with Strategic
ction 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 publically engaged
science sector’.

In the immediate term, the 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, Strategic Action Area 2 recognises that
the true culture change necessary to encourage and enable public engagement in science must
start with young learners, their teachers, their families/whanau and their communities.
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1. Support quality science journalism and blogging 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.

Activities include:

¢ 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 thel/
New Zealand public.

2. Support quality national initiatives on science and technology that target tragglfg lly
hard-to-reach audiences: There is a growing recognition internationally rts to
engage the public in science and technology find their greatest success%g? people who
are engaged in science. The challenge is to reach and inspire a broadertbase of New
Zealanders through initiatives that bring science and technology t ups that are
generally considered harder to reach. This action will support s itiatives with a
broad reach, extending beyond a local area.

Action: @v

o Establish a contestable fund for nationally dei d initiatives that deliver on the
plan and target hard to reach groups of th ic and could not proceed without
government support.

3. Support youth into science and technology— \d careers: Continue to develop more
responsive educational pathways and ra areness about the impacts of student
subject choices, including on entrepr@ thinking in the science and innovation
sector. The relevance of science a nology learning to future careers options
needs to be made clearer at an r stage for learners and potential careers should be
highlighted.

Activities include: \2?/

e work with C ers NZ to explore and develop ways to raise awareness of
science a chnology careers on the Careers NZ website.

o cont| Qork to develop and promote the uptake of information provision for
about science careers

o tinue to support talented school students through young achievers and travel
wards

?E‘? explore more strategic targeting of the Futureintech programme, and other
Q/ potential changes to increase its impact

Q}’ e review and evaluate the pilot of the Science Education Leadership and
Q~ Coordination role for merit to expand

o utilise Vocational Pathways to support schools to design curriculum programmes
that contextualise learning in ways that better meet learners’ needs and interests,
including science and technology education

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

e consider the future of the STEM feature in the occupational outlook

PAGE 18
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4. Build and maintain meaningful linkages between science and technology-led
businesses, science and technology educators and learners, and practicing scientists
and technologists: Improving connections between science and technology-led
businesses and learners will give more learners real world understanding of potential
STEM career pathways. It will enable more science and technology-led businesses to
promote STEM careers and build early connections with future employees and deliver
growth and economic outcomes.

e establish mechanisms to connect business, local government, educators and the
science community at a regional, industry or sector level.

5. Support parents and whanau to increase their engagement with science: The %‘b

development of parental/whanau and community involvement acknowledges aﬁ& uilds
on the importance of parents and families/whanau and local communities ung
learners’ first mentors, while also providing an opportunity to encourage nts’

engagement with science through community collaborative research opj@rtunities that
bring together practising scientists with schools and other communi%ganisations on
real-world questions. '&\

Action:
v.

e Provide a Participatory Science Platform (descrj elow). The platform will
offer schools and their communities opportuniéeg$ to participate in scientific
research in projects with broad appeal, sci value and pedagogical rigour
that resonate with the community. é

N

nd science centres: Non-traditional
d by museums, zoos and science centres,

6. Build greater connectivity with museums,
learning environments, such as those
can play an important part in encour. TEM competencies and innovations.
Reaching millions of New Zealan ch year, museums and other science
organisations facilitate engage nd lifelong learning and are ideally placed as
community spaces or forum@

Activities include: %

their role i ivering on the plan.

e Work with &isations such as museums, zoos and science centres to agree

7. Build the evid base on public attitudes to, and engagement with, science and
; oved evidence on public attitudes to, and engagement with science and
~ill assist in targeting future actions. It will form part of the monitoring and

framework for the plan.

\/@;ularly survey public attitudes to, and engagement with, science and technology.

3.3 Strategic Action Area 3: Science engaging with the public

Strategic Action Area 3 complements Strategic Action Area 2 because there cannot be a
scientifically engaged public without there also being a publically engaged science sector. This
Strategic 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.
Publically funded science organisations and scientists have a social responsibility to share
some level of knowledge where it's applicable. We also look to science for useful new
technologies and evidence-based guidance on society’s most pressing issues.

DRAFT for consultation with government agencies 5/6/14
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1. Ensure that publically funded scientists continue to employ leading edge knowledge and
international best practices to engage relevant public(s) in identifying priority research
questions and usefully disseminating results.

Activities include:

e Public research funding bodies will review and update the knowledge translation
expectations attached to direct purchase /grants for research and contracts, and
assess the current state of publically-relevant knowledge transfer and end-useb
engagement practice among funding recipients, including with lwi and M Q)
organisations. Results of this exercise can be used to inform training mag' | for
grantees and future decisions about the research funding &

¢ Build on the success of the public engagement process used to 'd@ﬂfy the
National Science Challenges by considering the adoption of sikﬂ’ar approach to
engaging the public in the implementation phase of the Na{% Science
Challenges

N

¢ Royal Society of New Zealand and the Prime Minist ’,%hief Science Advisor
will work with the scientific community to develop de of Practice for
Scientists that enshrines their public responsibilffed. A recent model of such a
commitment is the Japanese Council of Scie@ recently updated Code of
Conduct of Scientists, which outlines not e responsible conduct of
research but also the social responsibili science organisations and scientists

to engage with the public and poIicy@k rs based on their expert knowledge.

e Continue to implement recomm Rggitions of the Prime Minister's Science Advisor

on the use of science-based \éence in policy formation, by creating
opportunities, through new, Qp rtmental Science Advisors, for the science
community to engage W@overnment and share relevant results with policy
makers.

2. Ensure that emerging zﬁ?&stablished scientists and technology researchers have the
basic communicatio%ki/ s to make their research accessible to relevant audiences
beyond their peer@ munity.

Action:

o  Woxk)with the tertiary sector, including ITPs and ITOs, to identify ways to ensure
t all emerging and established science and technology researchers have
cess to training that supports engagement and the dissemination of their
knowledge to non-academic audiences.

Q/ e Continue to ensure that scientists’ excellence is acknowledged and showcased
Q}’ through the Prime Minister's Science Awards.
2 3

Increase the prominence of the work of Maori researchers in science/patao and of all
researchers engaged in matauranga Maori.
Activity:

e Engage with researchers who are Maori, iwi and Maori organisations about their

matauranga Maori and science knowledge and science projects to build
connectivity.

PAGE 20
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4. Support scientists to contribute meaningfully to schools and communities, while
advancing their scientific output, by enabling their involvement in participatory research.

Activity:

e Provide a Participatory Science Platform (described below). The platform will
match scientists and members of schools or community organisations seeking to
take part in community-initiated and scientist-initiated research.

3.4 Integrating Action: The Participatory Science Platform
=
%Eat

While the three SAAs described above each target specific sectoral goals, they are non
interconnected. A unique feature at the heart of this strategic plan is an integrating ac@
simultaneously addresses important objectives in all three SAAs. The Participaton@tcjle ce
Platform has the potential to: offer inspiring and relevant learning opportunities f ents and
teachers; engage learners and participants beyond the school community to regéarents,
whanau and wider communities; and offer researchers the opportunity to be involved in
locally relevant lines of enquiry, where data can be enriched by the local @edge and
contribution of citizens. &

1Zzen science and
community-based
rtaking scientific research
ollaboration with practicing
r scientists) and builds on

The Participatory Science platform builds on traditional concepts i
enhances these through collaborative approaches more com
participatory research. Participatory Science is a method o
where volunteers can be meaningfully involved in resear
scientists (including post-graduate trainees and privat\

international models of engagement.
The Participatory Science platform is built on f KWe components and incorporates
Matauranga Maori: \é)

1. A process that seeks ideas for clpatory science projects from both the community
(including schools, museum other organisations, iwi authority or community
associations) and from pr. @ng researchers (from post-graduate trainees to principal
investigators in both th@lc and private sectors);

2. A managed process for 8waluating these ideas for both pedagogical potential (in the
case of schools) a ientific quality, and for ensuring their practicality and relevance to

the participatin ers (science sector and community-based);
3. A web-based h-making process between interested community-based partners and

4. A resourceNdr teachers and other community or learning leaders to assist in developing
their &ts to robust standards.

% involve schools and/or community-based organisations such as museums and
ns in projects with broad appeal, having both scientific value, pedagogical rigour, and

The 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.

DRAFT for consultation with government agencies 5/6/14
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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 institution.

To enable more sophisticated projects, a limited number of one-time seed grants will be made
available to help foster a meaningful level of community involvement. The seed-grants will part-
fund practicing researchers and community/school groups to plan together the research
question, data collection, analysis and knowledge translation strategy for the project. In addition,
eligible costs could include research tools or consumables that would not otherwise be
accessible to community partners. q/

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

Once matches are made between community based partners and SC|ent @%ese partners
would self-direct their involvement in carrying out the research accord an agreed plan and

approach.

A multi-media campaign will accompany the launch of progra %nd a dedicated
website/social media site will provide a sustained channel o munication for ideas that
continue to emerge. It will build on the momentum creat he Great New Zealand Science
Project and leverages the legacy of that project, includ'{l@ Facebook page.

3.5 Other government initiatives supe‘grt the plan

Other government initiatives will contribute Q@hvermg on this plan such as.

e Investing in Educational Succes aching and Leadership career pathways initiative
which targets raising achleve rough quality teaching and professional leadership
offers an expanding enwror@nt in support of the principal objective of this plan.

e The New Zealand Quali ns review of qualifications — mandatory reviews of science
qualifications and th@ev w of tertiary teaching qualifications are taking place during
2014.

for this plan riority 1, delivering skills for industry, including in areas of new and
emergl rtage such as science and technology; and Priority 5, strengthening
reseaE ased institutions. The TES emphasises the importance of tertiary institutions

e Tertiary Ed uc; rategy (TES) - The two most relevant strategic priorities in the TES

bei re outwardly focussed, in particular, connecting learning to employment
es and encouraging providers to be more connected to industries and

public policy formation. This is being operationalised through the creation of a number of
Departmental Science Advisor roles and the creation of a network of these advisors
chaired by the Prime Minister's Chief Science Advisor. 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

@ mmunities.
Q‘;\/ he State Service’s Commission’s efforts to include action for better use of evidence in

e The Office of the Prime Minister's Chief Science Advisor was established, in part, to
address the role of science in society. Positioned at the nexus of the science
community, 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

PAGE 22
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government. This plan recognises the uniqueness of the PMCSA model internationally
and can leverage the channel of public communication that the Office provides.

e MBIE’s Vision Matauranga policy states that unlocking the science and innovation
potential of Maori knowledge, people and resources will benefit 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 %LL
o Hauora/health: improving health and social wellbeing
o Matauranga: exploring indigenous knowledge and science and innov ti&
For this reason the Vision Matauranga policy is embedded across all priorj vestment
areas, and as such forms a core component of the Science in Society ch to
Maori.

PART 4 Implementing and evaluating th gn

Addressing the challenges described in the plan are longer term iss hat will require a
commitment to sustained change. It will also require us to learn fy as we go and continue
engaging with stakeholders. Q~

4.1 Implementation approach QO

The government has asked the Science in Society Re@me Group to reconvene in 2015 to
review progress and advise on any modifications %e priority actions. The Ministry of
Business and Innovation and the Ministry of E 1on together with the PM’s CSA will
coordinate implementation of the plan by go ent agencies, iwi and other sectors including
the education, science, business and mu é’sectors. They will also lead a process of
engagement with the public on the plagd he actions in it.

improved and productive relati between science and society. As such, the PMCSA and
the network of Depanmentai ctence Advisors will continue to be active in implementation of

the plan.
0‘"

4.2 Timeframe

Central to the terms of referen;e&v Prime Minister’s Chief Science Advisor is to support an

While the cha es are long-term, the plan sets out a direction for the next ten years and
actions for t t three years from 2014 to 2017. The actions may be modified and enhanced
as we lea re over the life of the plan.

Som lons are already being progressed as they continue or enhance effective existing
. Enhancing the role of the Science Media Centre and the Ministry of Education’s pilot of
ategic leadership and coordination role for better connecting schools and the science sector
e 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 nationally delivered
one-off events can 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
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community. These actions will help inspire and provide authentic learning opportunities of
relevance and interest to students.

4.3 Monitoring and Evaluation Framework

A monitoring and evaluation programme will be developed to measure baselines and track
progress in delivering on this plan and inform further development.

PAGE 24
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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
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 q
Professional Performance for Years 11-13. She is also an experienced
chemistry teacher with a long history of involvement in the NZ Chemistr Q
Olympiad programme. 1 AS’
Ally Bull Ally Bull leads the science education team at New Zealand Coun
Educational Research. She has expertise in research on smem&~S catlon

and is co-convenor of the NZ Association for Research Edu cience
education Special Interest Group.
Angela Christie Angela Christie is Director — Schools at the Institution qf ?essmnal
Engineers of NZ. She is responsible for the develop and implementation
of the Futureintech Project — a government-fungyz ers promotion

a

initiative. She also manages the IPENZ school mmes.
Evan Brenton-Rule Evan Brenton-Rule is winner of the 2013 I%l§~ ward for Young Science

Orators for his presentation about a soluti the threat posed by invasive
species in New Zealand. Evan is studyi ards law and science degrees
at Victoria University of Wellington.

S

The Reference Group, the National Science Ch kﬁges Panel, Business New Zealand; Science
New Zealand; the New Zealand Assomahon entists; municipal museums; the Royal
Society of New Zealand, the Chambers o merce Callaghan Innovation, the Secondary
School Principals Association; New Zeg@ Principals Federation; the Post-Primary Teachers
Association; the New Zealand Educati®p/Institute; the leadership of Universities, Polytechnics
and Wananga; the Tertiary Educ n|on the New Zealand Union of Students Association;
and stakeholders from Society ori Astronomy and Research Traditions and Nga Pae o te
Maramatanga provided fee&c on a draft of the plan.
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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

Talented School Students Travel
Awards

MBIE

Modify to [to come]

Continue work to develop and
promote the uptake of information
provision for learners about science
careers

MoE

Utilise Vocational Pathways to
support schools to design curriculum
programmes that contextualise
learning in ways that better meet
learners’ needs and interests,
including science and technology
education

MoE

Qv
D

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

MoE

©f

o

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

[MWA and MoE to add text on
actions addressing
underrepresentation of girls and
women in studying and working on
STEM]

¢
&

N\

Build and Establish mechanisms to connect ®9IE To be designed and piloted in 2014/15
maintain business, local government, o and, subject to the results of the pilot,
meaningful educators and the science \ implemented in 2015/16.
linkages community at a regional, industry or
between sector level
science and O
technology-led
businesses, @
educators and Q
leamners and &
practising
scientists and Q.
technologists Q,
Build greater Work wi ums and science MBIE, MCH To come
connectivity centres their role in
with deli n the plan
museums,
zoos and o
science %
centres
Build t » | Regularly survey public attitudes to, MBIE
evid e | and engagement with, science and
ongub technology
¥ s to,
gagement
with, science
and
technology
Science Ensure The Prime Minister's Science Prizes
sector publically and the Rutherford Medal — prizes
engaging funded for scientific research or
with the scientists technological practice that raise the
public employ profile and prestige of science
leading edge - -
knowledge Government expectations on MBIE, TEC From 2015/16 to review and update the
and researchers receiving public funds to knowledge translation expectations
make research public and provide attached to direct purchase /grants for
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" The ‘leadership challenge’ recommended by the National Science Challenges Panel in its report Report of the
National Science Challenges Panel, 27 March 2013 was called the ‘Science and Society leadership challenge. This
plan uses ‘Science in Society’ is intended to convey the message that science is part of, as opposed to additional to,
society.

2 Immigration NZ: www.immigration.govt.nz/essential skills.htm.

® The New Zealand Productivity Commission Working Paper 2014/01: An International Perspective on the New
Zealand Productivity Paradox, April 2014: 8.

4 France and Compton Bringing Communities Together.

5 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

6 See footnote 33. q/
7 Over the past three decades, the global perspective on the place of science in societies has changed frorg@
assumption by academics and policy makers of undifferentiated ‘public’ that was seen as scientifically “illi )
apathetic or even hostile towards science and technology”. There is now better awareness and recog 'tic&f the
multiple contextualised audiences for science and the distinct ways that they engage with it. In sho focus has
shifted from trying to remediate a perceived public deficit to recognising that any negative sentimer toyard science
and technology is very likely more about social values and citizens’ trust than it is about the lack blic knowledge
of scientific facts. Governments and organisations that recognise this, have rightly shifted the¥ foeus on creating
context appropriate opportunities for dialogue and input into decisions about what society, science to do for us
all and how to make that happen.

8 Programme for International Student Achievement Draft Science Framework.p3. /\\
9 Madsen, JB. 2010. The Anatomy of Growth in the OECD since 1870. Journal of vqe ary Economics, v57(6) pp
753-67.

10 New Zealand Government Business Growth Agenda: Progress Report 2
11 Ministry of Business, Innovation and Employment Occupation Outlook
12 Ministry of Business, Innovation and Employment Occupation Outlo
13 Ministry of Business, Innovation and Employment Occupation Ou;&

14 New Zealand Curriculum 2007.

15 Better Skills, Better Jobs, Better Lives: A Strategic Approach to
http://dx.doi.org/10.1787/9789264177338-en,

16 http.//www.careers. govt.nz/plan-your-career/helping-@eople—make-decisions/what-things-inﬂuence-a-

ills Policies’ OECD Publishing, 2012.

young-persons-career-decisions/ and 'STEM Careers Aaréstess Timelines: Attitudes and ambitions towards
science, technology, engineering and maths’ Jo Hutc , Peter Stagg and Kieran Bentley, University of Derby,
2009. www.derby.ac.uk/files/icegs_stem_careers ére ess_timelines.pdf

17 This survey, Science and the General Public 210, was commissioned by the Ministry of Research, Science and
Technology. Similar surveys were also commi ed in 2002 and 2005.

18 Rosemary Hipkins, ‘Public Attitudes to $€jence: rethinking outreach initiatives’ New Zealand Science Review 67 .4,
2010, p109. The 44% of New Zealanders a detached interest in science are described in the survey as a
‘mainstream group’. This group unde;g‘ ds that science is important, but they do not consider it is relevant to their
busy, everyday lives. They perceive tha¥: science information lacks relevancy; they receive too much or too little
information; they lack trust in sci and lack understanding of career pathways for their children / young relatives.
19 For example, Eurobaromet: *1: Science and Technology Report 2010, European Commission, 2010 and
Public Atitudes to Science MVain Report. Ipsos Mori Social Research Institute/Department of Business,
Innovation and Skills (U 2011. http://ipsoso-mori.com/Assets/Docs/Polls/sri-pas-2011-main-report.pdf

20 35% of New Zeal, ults have a secondary qualification and a further 21% have a tertiary qualification New
Zealand Census 2013’

" NAP, On Bei cientist 2009.

22 This inclu 7m from Vote Science and Innovation; $313m from Vote Education; $98m from Vote Primary
Industries a m from other government Votes.

23 Th@ariatmns in Vote: Culture and Heritage for 2013/14 are $134,417m (for public broadcasting services)

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

e et al, ‘Difficulties in evaluating public engagement initiatives: reflections on an evaluation of the UK GM
n public debate about transgenic crops’ Public Understanding of Science, v14 (2005), pp331-352.

5 Meltwater Statistics http:/www.sciencemediacentre.co.nz/five-years-of-science-in-the-media.

26 Immigration NZ: www.immigration.govt.nz/essential skills.htm.

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

28 Inspiring Australians

29 www.ipenz.org.nz/ipenz/forms/pdfs/NEEP Project Report.pdf.

%0 Ministry of Education 2012 data (Profile & Trends: New Zealand’s Tertiary Education Sector,
http://www.educationcounts.govt.nz/publications/series/2531/profile-and-trends-2012).

%1 Association for Women in Science Snapshot: Encouraging women to use and develop their scientific abilities to
achieve their full potential, 2011.

32 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
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Annex 1: Initial Science in Society strategic plan
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Executive summary

The nature of science and its role in advancing society’s interests has changed in recent
decades. Science and the knowledge and innovation that flow from scientific progress have a
central role in creating and defining our future. Science can no longer be perceived as being
isolated from the rest of societal functions. It must be well embedded in everything we do.
Society has as much stake in what research is undertaken, why it is done and how it gets used
as those who generate this knowledge. Understanding and making the most of this relationship
between science and society is critical to a vibrant and healthy nation.

Many of today’s most complex decisions (e.g. on public health, natural resources stew @%\?p
and communications technology) require us all to weigh scientific evidence and socjilev ues.
New Zealanders should feel encouraged and equipped to engage in the key quei:(:d facing
our society now and in the future. The Government’s goal of economic growth gh an
innovation society drives the need for an increasingly science, technology, eqgiNeering and
mathematics (STEM) competent workforce. O§

AN

adership challenge’”
| saw it as “the most
ational Science Challenges.
challenge and this plan is the

This plan has been developed in response to the Science in Soci
recommended by the National Science Challenges Panel. Th
important challenge to address” and central to the success
In May 2013, the Government formally accepted the lead

response.
S

The Government’s primary objective for Science in‘ggciety is to ‘encourage and enable better
engagement with science and technology aCFOS\ sectors of New Zealand’ in order to deliver

the outcomes of: Q
e a more scientifically and technok@elly engaged public and a more publically engaged
science sector; and O
e more science and technol ompetent learners choosing STEM-related career
pathways. &
In the longer term it is antj d that progress towards these outcomes will contribute to New
Zealand’s economic gr nd social and environmental well-being through:
e agreatern of New Zealanders with the skills needed to support creativity,
innovatio knowledge uptake and use;

e publi @unded science and technology which responds to the needs of New
Zegd’ers; and

. @v Zealanders making more informed decisions on issues of importance to 21
\ century life.

Q‘201O survey of public attitudes to science identified that about half of New Zealanders are
actively interested in science and the other half do not recognise the relevance of science in
their everyday lives (44%) or are disengaged (9%). There is limited evidence on the level and
effectiveness of the engagement of the science sector with the public.

" The ‘leadership challenge’ recommended by the National Science Challenges Panel in its report Report of the
National Science Challenges Panel, 27 March 2013 was called the ‘Science and Society leadership challenge. This
plan uses ‘Science in Society’ is intended to convey the message that science is part of, as opposed to additional to,
society.
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Growth in employment in STEM occupations is forecast to be strong over the period 2011-2021.
In 2012, 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. However, New Zealand school student performance in science and mathematics
is declining.

The challenges ahead are:

e increasing the engagement of New Zealanders, across all sectors, with science and
technology and increasing the effectiveness of the science sector's engagement w1t
public; and

e increasing the numbers of learners with STE competencies to meet the needs OQ st
century citizenship and labour market.

These are long-standing challenges that will take time to address. The plan se t a direction
for the next 10 years and a plan of action for the next three years. é

Zealanders with science and technology. However, to deliver on th ctive and outcomes in

Some progress has been made towards encouraging and enabling e;%Qnent by New
this plan a step change is needed.

This plan will focus on three Strategic Action Areas and o @egratlng Strategic Action:
e Strategic Action Area one: further enhancm@ ole of the education sector
e Strategic Action Area two: public engag tW|th science and technology
e Strategic Action Area three: science r engaging with the public

e Integrating Strategic Action: pa n@a ory science platform.

component of this plan is the Part tory Science Platform, which contributes to all three. The
advice of the Science in Sod% eference Group is that any action in the education sector
must be complemented%zsu port from the wider school community. Enhancing public

The three Strategic Action Area@Qerconnected, as each supports the other, while a key

engagement with scienc, technology cannot be separated from encouraging scientists to
engage effectively Wit@ ublic. This plan addresses the barriers and enablers to creating a
i science sector together with a more ‘scientifically engaged’ public.

more ‘publically e@
This plan re$ and acknowledges the importance of matauranga Maori to build cultural

confidence entity, and how, through this, New Zealand can grow its skills and generate
innovatio creativity. Matauranga Maori is Maori knowledge that is dynamic, building from
earlie ions to future knowledge. Each of the three Strategic Action Areas and the

Integ Strategic Action will be developed in ways that respect whanau, hapl and iwi as the

Wduits of matauranga Maori, and focus on realising the potential gain for New Zealand
% gh building Maori capability in science and technology to support Maori development and
anagement of natural resources.

The Ministry of Business, Innovation and Employment’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 Vision Matauranga policy is embedded across science
investments, and as such forms a core component for the implementation of MBIE’s approach
to supporting outcomes that benefit Maori and New Zealand.

As this is New Zealand'’s first Science in Society strategic plan, in 2015 it will be accompanied
by an ongoing process of review and response to changing needs and contexts. The Science in

DRAFT to Ministers 18/6/14
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Society Steering Group, which includes operational links to the growing network of departmental
science advisors (He Rauhinga Tohu Pataiao) chaired by the Prime Minister's Chief Science
Advisor, and the Science in Society Reference Group will assess progress on the plan and
advise government on any modifications needed to the actions to better deliver on the
outcomes.

The Ministry of Business, Innovation and Employment and the Ministry of Education, together
with the Office of the Prime Minister's Chief Science Advisor, 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 lic

on the plan and the strategic actions in it. qu

The plan recognises the importance of mathematics skills as part of the overall pac

STEM skills. However, it does not specifically address increasing the supply of s ts W|th

mathematics competencies as this is being addressed by the literacy and num taskforce.

PAGE 4
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PART 1 Setting the Scene

Science and technology are critical components of society’s efforts to enhance people’s
standard of living through economic growth and enhanced social conditions, while protecting the
environment. Today, there is a recognition that science is embedded in the many decisions
societies must make - whether in public policy, business or the decisions of individuals.
Societies with strong “science capital®” are sustaining more innovative economies, and there is
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 climate chan éﬁ
aging and increasingly urban population, for instance). The Government has recognis%e
importance of science. In 2009, it established the Office of the Prime Minister's Chigf Science
Advisor (PMCSA) to assist in progressing understanding of the role of science bafh 4
government and by the public. Progress was revisited as a result of the work o@“\latlonal
Science Challenges Panel chaired by the PMCSA. é

1.1 The National Science Challenges and the Ieade&ﬁ& challenge

Following significant public engagement in early 2013, the Nation ¥ence Challenges Panel
recommended a set of national science challenges to address &ost pressing health and
environmental issues, and to advance our economy through,i ation. The Panel also
recommended a ‘Science in Society leadership challenge; hey saw as “the most important
challenge to address” if New Zealand is to advance thr the responsible application of
science and innovation and benefit optimally from its if®stment in scientific research. The
Panel considered the ‘Science in Society Ieadershlp@allenge to be central to the success of
the National Science Challenges.

The ‘Science in Society leadership chalIen@asked government to take a lead in facilitating
better engagement with science in Ne nd in four distinct but interrelated areas:

1. Science, technology, engi ing and mathematics (STEM) education in primary and
secondary schools. é\

2. ‘Public understand
knowledge and
sense and ne
work in the 4

%or science’, including both the potential and the limits of scientific
ing uncertainties. Here, ‘public’ is understood in a pluralistic

rily includes the elected representatives and public servants that

st of the New Zealand pubilic.

3. Early gement by citizens and other knowledge users on the implications of new
te gies and novel applications of existing technology, and to help ensure the public

r$ nce of New Zealand’s science and research agenda.

%ational capacities in technology assessment, risk forecasting and using this in
developing societal consensus in using and limiting technologies.

In May 2013, the Government formally accepted the ‘Science in Society leadership challenge’,
with the Minister of Science and Innovation and the Minister of Education subsequently
announcing development of this strategic plan in November 2013. In order to manage the

2 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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scope of the plan the technology assessment and risk forecasting area is not addressed in the
plan at this stage. Annex 1 sets out the process used for developing this plan.

1.2 Methodology for developing this plan

The plan sets out the objective and outcomes the Government wishes to achieve for Science in
Society over the next 10 years. It sets out the available evidence on where New Zealand is at
now and identifies the challenges that need to be addressed. It concludes by setting out a
three-year plan of action to make progress towards the objective and outcomes.

1.3 Scope of the plan Q)q/

The plan focuses on supporting and equipping New Zealanders to engage in the key %ions
facing society and the supply of STE skilled people through the primary, secondary,&nd 1ertiary
education system. The plan does not cover the supply of mathematics skills and demand for
STEM skills as these issues are being addressed through the Business Growt@da and
literacy and numeracy taskforce. It does not address the government’s curgéat and proposed
future priorities for its public science investments as this is covered by t@onal Statement of
Science Investment. It also does not address adult mathematics Iitera% the Government is
addressing these issues through initiatives including the Tertiary Edv@

Literacy and Numeracy Implementation Strategy. @
1.4 Audiences C)Q~

The plan is addressed to all New Zealanders. To be ef <(/e, it is important to be specific
about target audiences where strategic actions can m he most difference. In particular, the
plan recognises that there are certain stakeholdersi@our social relationship with science that
are important ‘agents of change.” These are:

jon Commission’s Adult

O
e Students, teachers and the compul earning sector: today’s learners are tomorrow’s

decision-makers who will enga hcreasingly complex societal issues where science
and technology may be either use of or a solution to problems. New Zealand needs
a skilled workforce to push oundaries of enquiry and innovation in an increasingly
knowledge-led global e y.

e Parents, whanau gcommunities: important learning environments are in homes,

communities, hildhood Education Services and schools/kura across New
Zealand, wh engagement with science and technology is role-modelled to our
learners.

. Buéss, especially science and technology-led businesses: we need innovative
e and technology-led businesses to grow our economy and employ skilled
@ers and a vibrant business sector to inspire future creators of science and

Q}/ chnology-led businesses.

e The public sector and government: one way in which the public engages with science is
through the decision-makers it elects. The relationship between elected officials, the
public sector and New Zealanders is built on trust that decision-makers consider the best
available evidence in public policy decisions.

e Communicators of science and technology, including media, internet, museums, zoos,
science centres and industry organisations: many New Zealanders engage with science
and technology through reporting by the media and on the internet and visits to

PAGE 6
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museums, zoos, science centres and industry organisations. We need accurate,
contextualised information presented in an engaging way.

e The science sector: teachers, students, the public, businesses, the media, public
servants and government decision-makers should not be expected to identify, digest,
analyse and act on raw scientific knowledge. To be relevant and useful, knowledge
needs to be made accessible and contextualised. The science sector (including funders
and researchers) needs to be enabled to improve sharing and ‘translation’ of the
knowledge it is producing.

1.5 Key definitions ¢b’1¢
What do we mean by ‘science’, technology and STEM? ,\Q

natural and social world in order to construct explanations of them, that is, to k e world.? It
describes a way of thinking about the world, a creative process which generatesknowledge and
the ability to think critically about that knowledge. The New Zealand Curj describes
science as “a way of investigating, understanding and explaining our I, physical world
and the wider universe.” It involves generating and testing ideas, a hering evidence
through various means which include observation, investigation, ;§ ing and communication

Science is a set of formal processes that interrogates the “real things” or phen&a?of the

and debate with others to develop scientific knowledge, under; g and explanations.

O

Science knowledge means both knowledge of the pr&ges, methods, and facts of science

on one hand, and knowledge about science’s applicati and limitations on the other. Certain
audiences will specialise in knowledge ‘of’ scien
broader and is an important tool of 21st centu
most pressing societal concerns. This has

also acknowledge that ‘knowledge’ may $

Wyt basic knowledge ‘about’ science is
nship and public discussion on today’s
referred to as ‘critical science literacy”. We
ean the science sector’s own knowledge of

ct with these to make their science relevant.

various public audiences and how to ¢

Technology intervenes in the wo solve problems, meet needs or desires, that is, to create
part of the made world®. The Kd aland Curriculum describes technology as “intervention
by design: the use of practical ahd intellectual resources to develop products and systems that
expand human possibiliti ddressing needs and realising opportunities. Adaptation and

innovation are at the h technological practice...which is never static”.”

STEM is the inter@ally recognised term that refers to subjects or areas of learning, namely
science, techn Zengineering and mathematics, which are used broadly and are inclusive of
all levels of %‘ug. Often, the acronym is used as shorthand to denote the family of numerate
subjects, hen one or more are not considered. In the plan, we distinguish deliberately

M and STM, which refers to compulsory level subjects (science, technology and
ics) because engineering is taught only at tertiary level. STE refers to science,

ogy and engineering subjects.

%at do we mean by ‘engagement’?

Engagement’ can and should be a range of things for different people and different times, and is
dependent upon purpose.

3 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

5 See footnote 33.

7 The New Zealand Curriculum, p32
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The goal of ‘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
we 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
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 applicatiggb?/
multiple types of STEM-knowledge by multiple kinds of audiences for various purpose&»

For the science sector it involves communicating new knowledge clearly for diffe@sers, as
well as undertaking research and responding to the knowledge needs of societv

Taken together these characteristics of ‘engagement’ imply an improved eﬁroductive social
relationship between the science sector and wider society that will leag ¥ the responsible
application of knowledge for the social, environmental and economivq Ibeing of New
Zealanders.

Thus, in the plan, the focus is on engagement in: Og

- acquiring knowledge, which is about the public @ding and especially compulsory
level learners acquiring the STE skills and knthedge needed to develop a career in
science and/or to engage in much needed?lﬁd'ongoing public conversations about the
application of scientific knowledge and nology.

enabled to help identify issues iring science input so that public science research is
more relevant and stands to more meaningful impact. It is also about the public
being part of the research 4 , including through opportunities in Participatory Science.

- generating knowledge, which is a;Q\Rnowledge users, including the public, being

- applying knowledge i ,&out being enabled to make the best use of what we know,
including the resp rf$1e and evolving use of or limiting of new technologies or novel
applications of&g technology.

D

This definition }Qagement reflects a fresh approach through a necessary mix of what has in
the past be ed ‘public understanding of science’ or ‘science literacy’ and of ‘public
engagem science’®.

(OV‘
N/
Qf(/

8 Over the past three decades, the global perspective on the place of science in societies has changed from the
assumption by academics and policy makers of undifferentiated ‘public’ that was seen as scientifically “illiterate,
apathetic or even hostile towards science and technology”. There is now better awareness and recognition of the
multiple contextualised audiences for science and the distinct ways that they engage with it. In short, the focus has
shifted from trying to remediate a perceived public deficit to recognising that any negative sentiment toward science
and technology is very likely more about social values and citizens’ trust than it is about the lack of public knowledge
of scientific facts. Governments and organisations that recognise this, have rightly shifted their focus on creating
context appropriate opportunities for dialogue and input into decisions about what society wants science to do for us
all and how to make that happen. Jasanoff, S. A mirror for science. In: Public Engagement in Science: Special Issue
Vol. 23(1) 21-26. 2014.
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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 — requie
all of us to weigh both scientific evidence and social values. The National Science Chall @!
are science priorities that respond to the most important, national scale issues and opR nities
identified by science stakeholders including the New Zealand public. Many of the nd other
challenges we face today and into the future will require creative and innovative @tlons that
have a basis in scientific discovery and technological application®. New Zeal n&s should feel
encouraged and equipped to engage in the key questions facing our soc@w and in the

future. &\

Science is often at the heart of challenging social, environmental %conomic issues —as a
solution to, and sometimes a cause of the issues we face tod

The production and application of scientific knowledge a technologies often imply trade-
offs that we need to weigh carefully: how to prioritise r h investment and the potential for
unintended consequences. These are complex issues\ society to consider which no one
group, such as scientists, government or busines hould make on behalf of New
Zealanders without their input. CJ\

However, addressing such questions re%s ‘social licence’ for action to be taken. ‘Social
licence’ is never guaranteed and dep pon an environment of mutual understanding and
transparent and deliberate commu@tlon between the public and science sector.

This plan is the Government’sﬂg;ve to create the environment needed for social licence to
occur by supporting chan&gcross the many sectors that can have impact over the next several

years.
Y,

The goal of an ‘i tion’ society is driving the need for an increasingly STEM
competent w e

New Zeala onomic and social wellbeing depends on the productivity and competitiveness

of the eco and the knowledge we have to help make informed decisions as a society.

Innovati at leads to increased productivity and promising solutions to society’s most

press%concerns is increasingly being seen around the world as an important way to generate
ic growth and improved living standards’.

QFe Government is committed to developing an ‘innovation society’ by materially lifting New
Zealand’s long-run productivity growth while maintaining our high rate of labour force
participation'!, and by ensuring that we use the knowledge produced here and elsewhere to
improve the policies and practices that affect us all. To do this, New Zealand needs a high
performing and responsive science and innovation system and skilled people who can problem-

 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.

" New Zealand Government Business Growth Agenda: Future Direction 2014.
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solve, create and deliver high-value products and services for sustainable economic, social and
environmental wellbeing. We also need businesses, policy makers and citizens that are ready to
absorb and apply new ideas and approaches.

Our science system — particularly the tertiary education organisations that undertake research-
led teaching — has a vital role in educating a future generation of scientists 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 q/
investment in our research is also important for our economic growth. @

A creative and innovative culture and a wide range of skills are needed for innovaélfzx societal
advancement and sound environmental stewardship. Internationally STEM skil erpin the
development of new practices and technologies, the application of existing techhologies and the
development of new, high-value products'?>. STEM skills and competenc; so underlie
growth in many industries, such as IT-related industries™ and are higp@sferable across

industries™. v

STEM skills, like other kinds of skills, are acquired by individu er time and in a wide range
of ways. They need to be developed as part of the key co ncies for life-long learning'®. An
individual with higher levels of competency has a much_| r likelihood of experiencing both
economic and social disadvantage than an individual Wifh lower competency levels ™.

Students’ career choices are influenced beyon ﬁ%‘ool / kura by family, whanau, iwi, business
and the wider community, with parents prov;j the most important influences'’. Greater
community engagement with science an hnology could increase the value students and
their family or whanau place on the op@ nities STEM subjects offer as career pathways.

The Ministry of Education (MoE)i used on ensuring that the education system delivers on
the Government’s key goals o roved outcomes for all New Zealanders, and stronger
economic growth for New nd. It is the lead agency on boosting skills and employment. Our
ultimate goal is to equi g people with the skills to live a fulfilling life and contribute to New
Zealand’s economic

The Ministry o \s?ess, Innovation and Employment (MBIE) aims to grow New Zealand for all.
New Zealan onomic and social wellbeing depends on the productivity and competitiveness
of our eco y and the knowledge we have to help make informed decisions as a society.
Scien rovides that knowledge and informs those decisions. The science system contributes
k@-/ w for economic growth, helps to identify and manage risks in the natural world, and

Q~

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

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

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

'® New Zealand Curriculum 2007.

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

"7 http://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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provides skilled researchers and workers to support an innovation economy. MBIE aims to
increase the economic contribution of the skills, science and innovation systems.

2.2 Objectives of the plan

The objective of this strategic plan is to:

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

The expected outcomes are: Q
¢ a more scientifically and technologically engaged public and a more lmtally
engaged science sector;

e more science and technology competent learners choosing ST elated career
pathways.

Outcome 1: a more scientifically and technologically engaged pqund a more
publically engaged science sector

We will know we’'re making progress on this when: él

e a greater proportion of New Zealanders across aII@rs of society are engaged with,
and value, science and technology

e there is more in-depth media reporting on s%& and technology based on robust
scientific evidence

o there are increased opportunities for@ blic to learn about, and be involved in,
scientific research and uptake co% to grow across all tiers of society

o there are more opportunities fi public and the science sector to engage in
discussion about societal u%\ limits of new technology and applications for existing
technology

e publically funded res aﬁi responds to the needs of New Zealanders and recognises the
diverse needs an@es of communities.

Outcome 2: more @:e and technology competent learners choosing STEM-related
career pathway:

We will kno@e making progress on this when:

. %hieve greater student demand for STEM courses and qualifications at all levels of
&. qualifications framework (1-10)

we have developed greater teacher confidence in teaching for STM outcomes

Q’ e teachers have improved access to the resources they need to teach STM subjects and
links between the STM curriculum and career pathways are clarified.

Outcome 3: a more skilled workforce and more responsive science and technology
sectors

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

DRAFT to Ministers 18/6/14
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e agreater number of New Zealanders with the skills needed to support creativity,
innovation and knowledge uptake and use

e publically funded science and technology which responds to the needs of New
Zealanders

¢ New Zealanders make more informed decisions on issues of importance to 21st century
life.

2.3 The state of play

4%

How scientifically and technologically engaged are the public and how pu%b(&ly
engaged is the science sector? &

There is no current comprehensive measure of public engagement in scivv~ or
technology or adult STEM literacy %

It is difficult to measure public engagement in science and technology ere is no
internationally accepted metric to capture it. The best New Zealan e'\%nce is a survey of
public attitudes to science in New Zealand'®. The survey identifie t about half of New
Zealanders were actively interested in science and the other id not recognise the
relevance of science in their daily lives' (44%) or were dis I—%d in science (9%). Similar
surveys have been done in other countries. However it i¥fficult to draw comparisons given
differences in the questions®. The Government has riedsurveyed public attitudes to technology
outside this survey. \/

Relative to comparable countries, a relatively roportion of New Zealand adults have a
secondary or tertiary qualification®'. There j data on the proportion of these qualifications
that are in STEM subjects. From 2016 ealand will assess adult competencies in reading,
mathematics and problem solving in t@wlogy-rich environments through the Programme for
the International Assessment of ompetencies.

There is limited data on the f&( and effectiveness of the engagement of the science
sector and science and Qmology communicators with the public

There is increasing re flion today of the broader social responsibility of scientists to engage
with the wider publiggR¥eaningful ways®%. It is difficult to track and measure this engagement,
however, in part bacause it can take place in a great variety of venues and with various goals in

mind. Two r@ways that scientists fulfil public engagement is by conveying knowledge to

governme ensure science-informed policy and decision making, and through more direct
engag with the public.
N\

is survey, Science and the General Public 2010, was commissioned by the Ministry of Research, Science and

echnology. Similar surveys were also commissioned in 2002 and 2005.
' Rosemary Hipkins, ‘Public Attitudes to Science: rethinking outreach initiatives’ New Zealand Science Review 67.4,
2010, p109. The 44% of New Zealanders with a detached interest in science are described in the survey as a
‘mainstream 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.
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
%1 35% of New Zealand adults have a secondary qualification and a further 21% have a tertiary qualification New
Zealand Census 2013.
22 NAP, On Being a Scientist 2009.
PAGE 12
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Despite the clear objectives, it is still difficult to measure the impact of these types of
engagement?. It is also difficult to estimate the proportion of government expenditure on public
engagement by science organisations. However, a proportion of the $1.4b%* invested by
Government in supporting science and innovation in New Zealand was spent by universities
and science organisations on making research more accessible to end-users through
communication, public outreach and public education. Other government investment in these
organisations may also be spent on communication, public engagement and education.

There are also many local government and private sector organisations, such as industry
training providers, zoos, museums, science centres, charities and businesses that engagqﬂh
the public on science and technology for education, cultural and marketing reasons. T Q
Government also invests $167m in public broadcasting services and funding muse&s .

Since the Science Media Centre was established in 2008, ‘science’ in the medi$~ increased

by 75%2.
>

Use of evidence in policy development o§\

The State Services Commission has recently undertaken a reyj
identify where departmental science advisors could lift inter abilities to take up research
and new knowledge. A network of advisors chaired by t SA will grow in responsibility as
additional Science Advisors are appointed. These cha§ are expected to help strengthen the
channels of communication with the science sectorandyrogress will be monitored as
departmental science advisor positions are filleq. network is required to report on progress
to the State Services Commissioner in 12 mo >

&

How competent are STEM leag@and how many are choosing STEM-related

career pathways?
NS

There are STEM skKills s ges

government agencies to

There are currently s @ ortages for many kinds of scientists, engineers, technologists, health
and ICT professio . Demand for workers in many STEM-related occupations is expected to
grow due to a varié# of factors®. In addition, many jobs not directly STEM-related require
STEM com ies. Internationally it is estimated that up to 75% of high-growth jobs require
STEM ski d competencies®.

The\t/d.er of NZ graduates is growing, but international demand is growing faster

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.

% 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.

2 Immigration NZ: www.immigration.govt.nz/essential skills.htm.

2 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 funded by the government 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%, 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 the health and biological sciencee@‘l./

There is a global demand for those with STEM qualifications. Those who gain the STR{I\@
qualifications required for job-shortage areas can often either be lost from New Zea@d o the
global job market or pursue alternative careers. MBIE estimates that fewer than @ f New
Zealand graduates work in the field in which they studied and highly skilled imr@:ants are often
required to fill the gaps. However, it is expected to become increasingly diffichlt to attract these
immigrants as wages rise in increasingly knowledge-intensive Asian ec@les.

New Zealand school student performance in science has decli

New Zealand has a highly respected education system. The Economic Forum’s Global
Competitiveness Index for 2013 noted that New Zealande end the longest time in

education from primary to tertiary, at 19.67 years and ran ew Zealand seventh for overall
education indicators out of 142 countries. %
A
Despite this, there is a gradual decline in the propateh of students enrolled in science-related
subjects in years 11 to 13%, C)\
N

New Zealand students’ performance in sgiedice has also declined, and the decline is more
marked in the later years of schooling average performance of New Zealand year 5
students for science in 2010/11 wag significantly lower than in 2002/3 and there has been no
significant change in performae,r&b year 9 students since 1994/5. The performance of New
Zealand students at age 15 y€ars (most students are in year 10 at this age) in science remained
relatively stable up to 200 é{d declined between 2009 and 2012%.

% www.ipenz.org.nz/ipenz/forms/pdfs/NEEP_Project_Report.pdf.
3 Ministry of Education 2012 SDR data: New Zealand’s Tertiary Education Sector,
http://www.educationcounts.govt.nz/publications/series/2531/profile-and-trends-2012.
%2 Association for Women in Science Snapshot: Encouraging women to use and develop their scientific abilities to
achieve their full potential, 2011.
3 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
3 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.
% Trends in International Mathematics and Science Study.

OECD, Programme for International Student Assessment 2012.
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To address these challenges we need to:

e Build a nationally supportive environment for public engagement in science and
technology and, equally, for the science sector’s engagement with the public.

This needs to focus on identifying, encouraging and supporting the most effective
ways for the science sector and science and technology communicators (such as
the media, museums and event organisers) to engage with the public, particularly
young New Zealanders and those New Zealanders that are disengaged or do not
see the relevance of science in their daily lives. The environment needs to (]!
encourage improved dialogue. There is already significant activity in thes Qg

S0 encouraging good practice and greater coordination is important. 6.)

e Further improve teacher confidence through high quality science and techfiology teacher
education, and provide support for quality teaching, learning and asses t in science
and technology;

e Develop science and technology-specific curriculum exper/ence@t build towards
future-oriented approaches and support teachers to use them

o Improve linkages between STM educators, scientists, bu%ves technologists and
learners and the community.

These are the key levers that national and | @ational research on effective
teaching and learning in science and techad{ogy®® have identified as critical for
improving student engagement and achigy€ment. A comprehensive and coherent
programme of improvement that dri these levers and utilises all of the existing
resources and expertise across t%?s ence and technology education systems is
needed to meet the challenge easing the STEM competencies of New
Zealand’s young people. <<

PART 3 Strategic Actiah Areas and Priority Actions

Some action has been taken to encouraging and enabling engagement by New
Zealanders with science and mﬂ ology. The government’s current activities are described in
Annex 2. However, to delingn he objectives and outcomes in this plan a step change is
needed.

In particular, further#)rt is needed to help develop teacher confidence and science
competencies at t% ary level through initial teacher training; and at all other levels through
continuing professtenal learning and development, and better links between practising scientists
(including p duate researchers and private sector scientists) and schools.

Contlnu ort is also needed to encourage effective ways for the science sector and other
SCIe technology communicators to engage with the public, including through two-way
dlalo 2"and further support is needed for good practice, greater impact and improved

atlon

following section sets out 3 Strategic Action Areas (SAAs), each with a set of priority
actions to be carried out over the next three years. These actions also maintain a view on the
10-year horizon, commensurate with the National Science Challenges.

In addition to these Strategic Action Areas, at the heart of this plan is a Priority Action that
spans all three SAAs: the Participatory Science Platform. This platform (described in section
3.4) is especially designed to simultaneously:

PAGE 16
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¢ Work with the education sector to make it easier to bring “real-world” science into the
classroom by connecting teachers with practising scientists (SAA1)

e Enable and foster the public’s understanding of and engagement in real-world science
through research that is relevant to local communities (SAA2)

o Offer opportunities for practising scientists to become better engaged with the public by
contributing both to science education and to filling knowledge gaps that are locally
relevant and scientifically interesting (SAA3).

3.1 Strategic Action Area 1: Further enhancing the role of the
education sector %q'
O

N

The principal goal of Strategic Action Area 1 is to support all young New Zealande& be
resilient learners with future-proofed skills to understand, assess and apply rapid nging
science and technology knowledge to their everyday lives. This goal will contr&t‘) building
creativity, innovation and increased critical science literacy. Strategic Action®\dreéa 1 will include
a focus on quality teaching and learning, and providing additional opportym to enhance
competencies, confidence and dispositions that grow scientific knowl =Curiosity and
creativity in students in partnership with schools / kura, families, wh@paw, iwi and the business
and science communities. ?’

The activities in Strategic Action Area 1 are focused on five ervention sites: Early
Childhood Education, primary level education; secondary Jelededucation; the transition to
further study/training or employment; and science Iead<§ p.

Actions will explicitly focus on enabling a future-oriapted science and technology education
system. Integrative thinking for improving scien eé? technology teaching and learning, skills
and dispositions for innovation, and changes@ agogical practice as e-learning and ICT
evolves will be central. This will include ho ocus of science education should differ at the
different levels of schooling. OQ

Actions include:

1. Improve initial teacher %é@ion with increased science teaching competencies and
confidence. Early Chjldfeod Education and primary teachers are necessarily
generalists. New %rch has shown that early childhood and primary education is an
i i pportunity for imparting foundation curiosity and learning

ners’ future attitudes and practices toward science and technology.
Is opportunity new primary teachers need the confidence and content
sustain student engagement and progress.

knowIe@
Ac&s include:

Qy.o MoE will work with initial teacher education providers, qualification accreditation
@\/ bodies and relevant professional bodies to identify ways to lift the level of science

content in initial teacher education. This could form a component of under-
graduate qualifications for early childhood and primary education, and would be
targeted to lift the confidence of graduating teachers to teach science (teachers
currently report limited confidence, particularly at years 7-8).

2. Improve the quality and relevance of continuing professional learning and development
opportunities for teachers in science and technology.

The Minister of Education has appointed an Advisory Group with representatives from
across the education sector to provide advice on the design of future professional
learning and development (PLD) across the compulsory schooling sector. The group will

DRAFT to Ministers 18/6/14
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provide advice on what improvements 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.

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 approximately $5,663,709.00 was appropriated to science and technolo@k.
This figure does not include the science and technology PLD which is inside othg'
contracts, and that schools can apply for on the basis of need. &

O

Activities in this area include: v

¢ Providing teachers of science in years 1 to 10 with opportymittes to work with
research organisations to develop leadership skills anq{ nce the teaching of
science within school communities.

o Promote the Science/Biotechnology Learning H provide a high-quality
online repository of New Zealand science an rces to support science
education for teachers, students and com S.

e Create a Science Skills in Education Ini@e to support schools and teachers to
build confidence and access resourges t0 develop rich, contextualised science
programmes that are exciting for s ts, including assisting teachers to
continue their science educatio, \b using on skills that reflect science/pataiao in
the national curriculum, and ding the availability of the Sir Paul Callaghan
Academy initiative. Thisggve focuses on teacher learning, and will explore

links to the Teachers in stry Project as appropriate.

e Create a Teachers ustry Project for teachers, to connect schools with
science intensiv inesses to enable teachers to spend a period of time in the
businesses tQbrihg business relevant content into their science lesson plans. We
estimate t &?lablishing this programme would require a coordinator to connect
busines&ﬁd schools, with the coordinator connected to both MBIE and the
Minis Education.

3. Build and n@'ntain meaningful linkages between science and technology educators and
learne nd practising scientists and technologists, both in the classroom and through
opp. ties that engage the wider community: Partnerships with Tertiary Education

r isations, CRIs, private bodies, science organisations (such as museums, science
res, zoos, aquaria, observatories) and secondary-tertiary programmes that enable
@articipants to experience tertiary-level educational activities, are all key for learning
Q}’ outside the classroom. These learning experiences outside the classroom need to be
Q~ integrated meaningfully within teaching and learning programmes.

Activities include:

e Explore equitable funding models to enable schools / kura to meet the costs of
students attending Learning Experiences Outside The Classroom.

¢ |dentify the assessment standards on the National Qualifications Framework
(levels 2 and 3) that will improve the visibility of STEM capabilities within
assessment standards.

PAGE 18
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e Develop and implement a Participatory Science Platform (described below at 3.4)
that engages schools / kura, community-based groups and organisations and
practising researchers 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.

4. MoE will work alongside sector partners to review the positioning and content of digital
technology within the framework of the New Zealand Curriculum and Te Mauratanga o

Aotearoa
Qv

3.2 Strategic Action Area 2: Public engaging with science ,\Q

The goal of this Strategic Action Area is to build a nationally supportive environm r public
engagement in science and technology. In addition, the Action Area is also desi to
increase the number of such learners with an interest in STEM-related career ays. This
action area recognises the changing demographic of New Zealand includi increasing iwi
and hapl asset base and the partnership model of service delivery. It o @ s with Strategic
Action Area 3 to encourage greater dialogue between the science se nd the public by
helping move toward ‘a more scientifically engaged public’ and ‘a publically engaged
science sector’.

adth and depth of science
isers of national science and

In the immediate term, the objective is to enhance the quali
communication to the public by the media, scientists, an
technology public events, support youth into science a hnology based careers and build
greater connectivity across sectors. In the longer-term \gtrategic Action Area 2 recognises that
the true culture change necessary to encourage B@nable public engagement in science must
start with young learners, their teachers, their f %s/whanéu and their communities.

verage in the multi-platform media: Print,
television and online media (incl socially networked media and blogging) are
powerful tools for engagement the public. This priority action will continue to

harness the positive power gf tT® media to help make science and the complexities of
risk and scientific uncertai ore accessible.
Activities include: &

e and reach of the Science Media Centre to support more
utreach to science journalists to encourage responsible and
cience news reporting and long-form analysis that is relevant to the
aland public.

1. Support quality science journalism

2. Sup,
re

uality targeted initiatives on science and technology for traditionally harder-to-
udiences: There is a growing recognition internationally that efforts to engage the
Ic in science and technology find their greatest success with people who are
gaged in science. The challenge is to reach and inspire a broader base of New
0/ Zealanders through initiatives that bring science and technology to groups that are
Q. generally considered harder to reach. This action will support such initiatives with a
broad reach, extending beyond a local area.

Activities include:

e Establish a contestable fund for targeted initiatives that deliver on the plan for
harder to reach groups of the public and could not proceed without government
support.

3. Support youth into science and technology-based careers: Continue to develop more
responsive educational pathways, including the impacts of student study choices, and to
develop entrepreneurial thinking in the science and innovation sector. The relevance of
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4.

5.

science and technology learning to future career options needs to be made clearer at an
earlier stage for learners, and the education and training pathways leading to these
potential careers should be clarified.

Activities include:
o work with Careers NZ to raise awareness of science and technology careers on

the Careers NZ website

e continue work to develop and promote the uptake of information provision for
learners about science careers Q;]/

e continue to support talented school students through young achievers Qt}avel

awards &

o explore more strategic targeting of the FutureinTech programm g‘d other
potential changes to increase its impact

¢ review and evaluate the pilot of the Science Education Le@ hip and
Coordination role for merit to expand ,Q

e use the Vocational Pathways to design programm Wat use real world contexts
to deliver science and technology education in @‘hat engage learners’ needs

and interests

e consider how to strengthen science literaginéh senior secondary schooling
particularly at Year 11 N
e consider the future of the STEM fe%tk(,e in the Occupational Outlook
e consider how to increase girls’ @N ipation and achievement in science and ICT.
N

Build and maintain meaningful g%ges between science and technology-led
businesses, science and te gy educators and learners, and practising scientists
and technologists: Impro&onnections between science and technology-led
businesses and Iearne:% ill give more learners real world understanding of potential

STEM career pathv«g&. t will enable more science and technology-led businesses to
promote STEM c s and build early connections with future employees and deliver
growth and ec c outcomes.

. ex@pponunities to better connect business, local government, educators
e science sector at a regional, industry or sector level.

Su%%(parents and whanau to increase their engagement with science: The
pment of parental/whanau and community involvement acknowledges and builds

&he importance of parents and families/whanau and local communities as young

N/
&
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earners’ first mentors, while also providing an opportunity to encourage parents’
engagement with science through community collaborative research opportunities that
bring together practising scientists with schools and other community organisations on
real-world questions.

Activities include:

e Develop and implement a Participatory Science Platform (described below at
3.4). The platform will offer Early Childhood Education Services, schools / kura
and their communities opportunities to participate in scientific research in projects
with broad appeal, scientific value and pedagogical rigour that resonate with the
community.

DRAFT to Ministers 18/6/14





