


Summary response from Richard Meylan, Senior Manager Public Engagement, The
Royal Society of New Zealand (not the official view of the Royal Society)

2 8 July 2014 RE: Update on the Science in Society strategic plan (emai communication between

Caroline Taylor and Richard Meylan)
2. Advice and communications about the development of a code of practice.

Item Date Document description

3 15 May 2014 Excerpt from
Re: Science in Society draft strategic plan - feedback process (email from Peter
Griffin)

4 17 March Excerpt from

2014 s . . .

MBIE assessment of initiatives to government agencies (sent with draft strategic
plan)

5 14 May 2014 Excerpt from
Comments (email from Evan Brenton Rule)

6 20 May 2014 Excerpt from
Re: Science in Society strategic plan (email from EIf Elridge)

7 20 May 2014 Excerpt from
Summary of feedback received from stakeholders on the draft Science in Society
strategic plan (sent to Ministry of Education and Prime Minister’s Chief Science
Advisor’s (PMCSA ) Office)

8 9 June Excerpt from
Proposed response to feedback from key stakeholders (sent to Ministers)

9 30 June 2014 | Excerpt from
FW: Update on discussion with Hon Joyce on the draft Science in Society strategic
plan (email from Caroline Taylor)

10 30 June 2014 Excerpt from
FW: Notes on Science in Society (emails from lan Thompson and Richard Walley)

11 8 August Excerpt from

RE: Draft papers for the Science in Society steering group meeting on Friday 15
August (email from PMCSA Office)

I am aware that MBIE consulted widely on the strategy, both with business, educational and science

groups and with government agencies such as MPI, MfE and DoC. Did any of them suggest or comment on

it?




The information that relates to this query is contained in the table above. Three members of the Science
in Society Reference Group commented on the Code of Practice (documents 3,5 and 6). The Code of
Practice was included in the first draft prepared by the PMCSA's Office (document 12 below).

3. Final drafts of “A Nation of Curious Minds” provided to other agencies, Ministers and stakeholders for
their feedback.
Item Date Document description
12 13 February FIRST DRAFT prepared by Prime Ministers Chief Science Advisor for discussion with
2014 the Reference Group on 13 February 2014
13 17 March Draft Strategic Plan for Comment (sent to Government agencies)
2014
14 28 March DRAFT for approval by Ministers to seek feedback from key stakeholders
2014
15 9 May 2014 DRAFT approved by Ministers for seeking feedback from key stakeholders
Draft first sent out to ref group on 9 May then subsequently same draft sent to
other stakeholders.
16 5 June 2014 DRAFT for consultation with government agencies
17 19 June 2014 | Initial Science in Society strategic plan (sent to Ministers 19 June 2014)
18 4 July 2014 Initial Science in Society Plan (provided to PMCSA Office)
19 9 July 2014 Initial Science in Society strategic plan (sent to Minister’s office 9 July)
20 16 July 2014 Initial Science in Society strategic plan MASTER (Sent to Minister’s Office 16 July and
other Agencies 21 July)
21 21 July 2014 Science in Society Plan - Near Final Draft (incorporating Minister’s changes - Sent to

Minister’s office)

I trust you find this information useful. You have the right to seek an investigation and review of our response by

the Ombudsman, whose address for contact purposes is:

The Ombudsman

Office of the Ombudsman
PO Box 10-152

The Terrace

Wellington 6143

Yours sincerely

Richard Walley
Manager, Science & Innovation System, People Science & Enterprise Policy
Science, Skills and Innovation.



Document 1

Science for, by and with New Zealanders

Summary response from Richard Meylan, Senior Manager Public Engagement, The Royal Society of
New Zealand.

NB A full response is being prepared by the Royal Society but needs to be approved by the Cou
the Royal Society before it can be read as such. This includes the action around the develowayof a
Code of Practice for Scientists. C}

Out of scope Os









Document 2

From: Richard Meylans9(2)(@)

Sent: Tuesday, 8 July 2014 8:57 a.m.
To:s9(2)(@)

Cc:s9(2)(@) Anne Berryman; Richard Walley
Subject: RE: Update on the Science in Society strategic plan q/
His9(2)(a) Q)

N

Confirming that the Royal Society is comfortable with leading this work and with the texébw.

Regards v
>

Richard iQ
Richard Meylan Senior Manager - Public Engagement §?‘

s9(2)(a)

Royal Society of New Zealand | Te Aparangi EQ
$9(2)(@) N
www.royalsociety.org.nz ?y

From:s9(2)(@) O
Sent: Monday, 7 July 2014 12:31 p.mQ/

To: Richard Meylan \@
Cc:s9(2)@) Anne Berrymalﬁ\ ichard Walley

Subject: RE: Update on the Q{nce in Society strategic plan

O
Thanks for your r@é
Out of scope O
&
(OV“
v/

d like to check the following text in the latest draft of the plan with you. Professor Sir
Peter considers that the Royal Society is best placed to lead the work on developing the
proposed Code of Practice. By COP tomorrow can you please confirm you are comfortable
with this and the text below.

Hi Richard

“The Royal Society of New Zealand will be asked to develop a Code of Practice on
public engagement for scientists

The Royal Society of New Zealand will be asked to work with the scientific community and
consult widely including with Universities, CRIs and the network of departmental science



advisors and the PMCSA to develop a Code of Practice for Scientists on public engagement
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 science organisations and scientists to engage with the
public and policy makers based on their expert knowledge.”

Thanks very much

Kind regards

s9(2)(a) v
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/ the project steering group.

ANNEX ONE: MBIE DRAFT ASSESSMENT OF INITIATIVES FOR DELIVERING ON DRAFT ENGAGING NEW ZEALANDERS OUTCOMES IN SCIENCE AN
MBIE has completed a draft assessment of existing and potential initiatives for increasing engagement by New Zealanders in science and technology. These initativ
The prioritisation below has been agreed by

ETY STRATEGIC PLAN
marised and prioritised below.

NO

EXISTING
INITIATIVES

ALIGNMENT WITH OUTCOMES AND
STRATEGIC ACTION AREAS IN
INTERVENTION LOGIC

Effective in
delivering on
outcomes and
strategic action
areas

Represents
value for
money

Appropriate
role for
governm

Part of a
coherent
programme

Options and
implications

Source and
estimated
cost for
2014/15

Out of scope







Out of scope

NO

POTENTIAL NEW
INITIATIVES

PURWOSE

ALIGNMENT WITH OUTCOMES AND
STRATEGIC ACTION AREAS IN
INTERVENTION LOGIC

TIMING

Effective in
delivering on
outcomes and

Represents
value for
money

Appropriate
role for
government

Feasible

Affordable

Partof a
coherent
programme

Options and
implications

Source and
estimated
cost for













oooooooooo

1=notatall 2=some 3=okay 4=good 5= DRAFT
excellent \ 17/3/2014
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From: EIf Eldridge s9(2)(®)

Sent: Wednesday, 14 May 2014 1:49 p.m.
To:s92)(a)
Ce: s9(2)(a)

s9(2)(a)
s9(2)(a)
s9(2)(a) Richard']/
Walley; Anne Berryman QQ)

Subject: Re: Science in Society strategic plan \'

Hi Everyone, &
Out of scope v

2. Do you think the proposed priority actions will support the strategic action areas and are
they the right actions?



The priority actions of 1. and 3. | agree with wholeheartedly (particularly the code of practice
and training of scientists in communication) with the possible addition of allowing scientists
to use means other than themselves to communicate their science (be it the science media

centre or advertising firms - sometimes scientists just aren't the right people to communicate
their science)

Out of scope

Kind regards

EIf Eldridge
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From:s9()(@)

Sent: Thursday, 15 May 2014 11:06 a.m.
To:s9(2)()

On Behalf Of Peter Griffin
Subject: Re: Science in Society draft strategic plan - feedback process
s9(2)(a)

)
Hi \'
Out of scope O



Out of scope

Page 17: Code of Practice for scientists



Very supportive of this idea and is something that should be endorsed at a high level and recognised
across publicly-funded scientific institutions. The ability of scientists to speak publicly about their
science is under threat due to the increased commercialisation of science. This reality needs to be
acknowledged while at the same time creating ground rules that allow for scientists to communicate
the science they are expert in, particularly when the public most needs that information.

Out of scope (]/






Document 6

From: Evan Brenton-Rule s9(2)(&)

Sent: Tuesday, 20 May 2014 11:22 a.m.
To:s92)(a)

Subject: Comments

His9(2)(a)

Out of scope (]/

Finally, I like the idea of a Code of RrastiCe for scientists. Articulating at a high level the responsibility
of scientists (especially publicly fﬁgded ones) to engage with the public is important. Is there a way
of incentivising scientists to is? Peter mentioned something similar in his comments.

Out of scope EQ

Q
Cheers 6@
58
&
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Summary of feedback received from stakeholders on the draft Science in Society strategic plan Q;l/

@\

Stakeholder Individual Summary of feedback received S’J

Group &

: . Out of scope ~

Science in Out of scope U

Society ?\

Reference Group

rOut of scope | Outof scope Q




Out of scope

rOut of scope

Out of scope

rOut of Out of scope
scope O
Evan Brenton-Rule | ©utof scope ,Q( v
Out of scope @

rOut of scope

Supports idea of a C
important. Is there a

L Out of scope

QO
&

v
&

ctice for scientists. Articulating at a high level the responsibility of scientists (especially publicly funded ones) to engage with the public is

od %
\@ ncentivising scientists to do this?




Out of scope

rOut of scope

—Out of scope

Out of scope

Peter Griffin

Out of scope

o Page 17: Code of Practice for scientists - Ve %ortive of this idea and it should be endorsed at a high level and recognised across publicly-funded scientific institutions. The

ability of scientists to speak publicly abg

same time creating ground rules that allo
Out of scope

[~ Out of SCO%
&

ir science is under threat due to the increased commercialisation of science. This reality needs to be acknowledged while at the
or scientists to communicate the science they are expert in, particularly when the public most needs that information.
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Document 8

Annex 2 - summary of feedback on draft plan and proposed response Q)q/

Part of
Strategic plan

Proposed to draft Science
in Society strategic plan
to be confirmed

Subpart of
strategic plan

Draft summary of feedback received

[N
Stakeholder/s Kbbsed response
E Out of

scope

Outof s o@ Out of Out of scope
&\ scope

@i of scope Out of Out of scope
Q scope
\% Out of scope Out of Out of scope

scope

Out of scope

Out of scope

\C} Out of scope Out of Out of scope

scope

O Out of scope Out of Out of scope

scope

scope

V/ Outof scope Outof Outof scope
& Out of scope G Out of scope

scope

Q@ Out of scope Out of Out of scope

Outof scope Outof Outof scope
0 scope
: Out of Out of scope Out of scope
6 scope



Out of scope

Out of scope

Out of scope

Out of scope
Out of scope

Out of scope

Out of scope

Out of scope

Out of scope &
Out of scope @E

Out of scope E@

Q/?‘
N/
Q{o

Out of
scope

Out of scope

Out of scope ?\
>
N

O Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

O Out of scope

Out of scope
Out of

scope %(L

S
@,

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of
scope

Out of scope

Out of
scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope

Out of scope































































Out of scope

Strategic Action
Area 3: publicly
engaged
science sector

Out of scope

rOut of scope

Out of scope V ap and Out of scope
/\:’

Supports Code of Practice for scientists. Scientists should bej tivised to do this (eg Peter Griffin/Evan

endorsed at a high level and recognised across puincIy-fuan ientific institutions). Brenton-Rule

MBIE to consider after Code

developed

No change needed

Out of scope

Q/?‘

Suprl iority actions (particularly the code of practice and training of scientists in
C ication) with the possible addition of allowing scientists to use means other than
th¥nselves to communicate their science (eg science media centre or advertising firms).

rOut oPscope

Out of scope

Already allowed.

No change needed

rout of

scope
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From:s9(2)(@)

Sent: Monday, 30 June 2014 4:39 p.m.
To: Paul Stocks$9(2)(@) Peter Crabtrees9(2)(a)

Cc:s9(2)(a)
s9(2)(@) Anne Berryman; Richard Walley; s9(2)(@)

s9(2)(a) q/
s9(2)(a) Q>

Subject: FW: Update on discussion with Hon Joyce on the draft Science in Society strategi&ellk

O

Good afternoon v
This afternoon Richard discussed the draft Science in Society strategic @th Minister
Joyce. Out of scope ,Q

?\
o@\
3

A\

The Minister asked for specific changes to a@le of the new initiatives:

o The Code of Practice E‘,&e focused on science in society and led by the Royal
IMof t

Society of NZ (on beh he science sector) with input from the PM’s Chief
Science Advisor. &

e Oé)
<
Thanst/v{%much

e Outofscope

s9(2)(a)

v
&

Science and Innovation Policy, Science, Skills and Innovation

Ministry of Business, Innovation & Employment
s9(2)(a)
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From: Richard Walley

Sent: Monday, 30 June 2014 4:12 p.m.

To:s9(2)(@) Anne Berryman£9(2)(@)
Subject: FW: Notes on Science in Society

Hi all,
s9(2)(a) . . . : .
notes from this afternoon below. The one part he mentions that | missed in my feedback is q/
around the code of practice. To be clear — ch
The Minister’s thinking was that he wanted the code to be more specifically focused on p 'c\'
engagement. E.g. a code of practice for science communication, not a code for science e€9whole.

Paul’s thinking, after the meeting, was that we needed to be careful about the ext o'which the
Minister/Government was associated with mandating a code. We might want to re it, but not as
an action on Government. It needs to be bottom-up; led by the Royal Societ& s perfect. And
definitely not e.g. disciplinary, but a voluntary sort of thing.

Cheers, @v
: ol

From:s9(2)(@) \é

Sent: Monday, 30 June 2014 4:05 p.m.

To: Richard Walley C)\?y

Subject: Notes on Science in Society <<\
Hi Richard, OQ
Here are the notes | took for the Scie@] Society item:

Out of scope &\2\
Q/@
RS
e S9(2)(@)) 0

practj @ science in society"
Out of scope @

&

28
<
Q.

Reword so that it does what it says e.g. “Code of



Thanks,

s9(2)(a)

Office of Hon Steven Joyce | Minister of Science and Innovation
s9(2)(a)

s9(2)(a) W: http://www.beehive.govt.nz and http://www.parliament.nz &N

R

CAUTION: This email message and any attachments contain information that may be confi ré\and may be LEGALLY
PRIVILEGED. If you are not the intended recipient, any use, disclosure or copying of this e or attachments is strictly
prohibited. If you have received this email message in error please notify us immediatel rase all copies of the message
and attachments. Thank you.

==== QO
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From:s9(2)(@)

Sent: Friday, 8 August 2014 4:19 p.m.
To:s9(2)(a)

Cc: Peter Gluckman
Subject: RE: Draft papers for the Science in Society steering group meeting on Friday 15 August

&
N

His9(2)(a)

O&

&\
Q :
Out o scope \%

\\/ In practical terms, we can be
the intermediary for a number of initiatives suc%\cijymsing with the science community and the
h

RSNZ for the science sector code of practice Iping to develop programme documents and
structure for the Participatory Science pI@ etc.
out of scope /Qz\

<&
N%
\Y
S

s9(2)(a) Q/Q
2

Out of scope

&
N/
&
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Executive summary

There is a general acknowledgement of the increasing importance of science and technology in
assisting societies to progress economically and to enhance their environmental and social
wellbeing”. In turn this requires a society that is well equipped to both seize the opportunities
posed by such technological and scientific innovation, and at the same time to critically assess
options and decide whether social license should be given for a particular application of a
technology or whether societal constraints on its use may still be needed. Across the world?,
countries are putting emphasis on enhancing their national capacity in science, technology and
engineering both for their transformative potential on the economy, but also for their importap@
to social understanding of our rapidly changing world and complexity of decisions reqwre
scientific and technological innovation become central to responsible development anthCI
economic growth, addressing the educational needs in science and technology of t re and
current work force becomes critical. C)

shortage of New Zealanders in STEM-related careers and only half of Ne landers have an
active interest in science. ’Q

These are long standing issues that will take time to address. W identifies actions for the
t

Relative to comparable countries, New Zealand has low investment in R&D.é hg% is also a

next three years to build on the steps that have already been o redress these gaps.

This plan identifies three distinct but interdependent strat omains that need to be
addressed if we are to raise New Zealand’s overall en ent with science and make the best
use of technology for our sustainable prosperity. AN\

Firstly, it is generally accepted that science and &'mology education (whether as pre-career
training or simply for 21% century C|t|zensh|p s to be enhanced®. Already, a number of
innovative steps have been taken by the nment to do this. The government has identified
additional steps to accelerate and aug ork that is already underway. The advice of the
reference group is that any action in t ucation sector must be complemented by support to
the context in which science and t, ology learning takes place.

In the second strategic domanﬁ&\g\mber of initiatives have been identified to enhance public
engagement with science, these cannot be separated from the third strategic domain;
namely to promote initi that encourage scientists to engage effectively with the public.
Therefore, this plan n sarily addresses the barriers and enablers to creating a more
‘publically engage@ nce sector together with a more ‘scientifically engaged’ public.

The strateglc highlights distinct recommendations within each of these strategic domains,
but in re y are all interconnected. Specifically, one common activity cuts across all three
strategi alns to address multiple goals for multiple audiences: A Platform for
Partl@ ory Science will link professional scientists, schools, parents, youth, and community
SCi nd other organisations to identify and scientifically address the questions that are most
ant to localities across New Zealand. As the logical extension of the Great New Zealand
ence Project, this platform will be carefully developed under coordinated scientific and
pedagogical direction and will focus on projects of true value to society and with clear
scientifically and pedagogical value. It will provide an opportunity for all New Zealand
communities to be involved in identifying the projects that are important to them and in helping
to undertake them in partnership with practicing scientists. While the platform will be focused
on schools, it must necessarily involve the broader local community through NGO and service

! Footnote to be added.
2 For example, Inspiring Australians; UK and EU.
% Footnote to be added

page 2
THIRD DRAFT for feedback from government agencies



CONFIDENTIAL NOT GOVERNMENT POLICY i
em 13 Page 5

organisations, municipal offices, regional councils and other science-focused institutions.
Projects undertaken will need to be embedded within the core STEM curriculum.

Many of the priority actions in this strategic plan are low cost or represent changes of emphasis
within current activities. Many involve non-governmental organisations such as Teachers’
Colleges, museums, school boards, universities and the Royal Society, all of which are key to
building and sustaining New Zealand’s engagement with science and thus, to the success of
this plan. Some activities currently funded by the Crown have been assessed and resources
can be strategically redeployed to support newly proposed actions in this plan.

As this is the first Science in Society strategic plan in 2015 the reference group will Q;l'ss
progress on the plan and advise government on any modifications needed to the K ns to
better deliver on the outcomes. «

THIRD DRAFT for feedback from government agencies

PAGE 3
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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 12 potential science challenges that would justify new investment to address our
most pressing health and environmental issues, and to advance our economy through
innovation. The Panel also recommended a challenge for New Zealand’s leadership entitled
‘Science and Society’.

This Science and Society Challenge asked government to take a lead in facilitating bett%(bq/
engagement with science in New Zealand. Indeed, the Panel considered the Science

Society challenge to be “the most important challenge to address” if New Zealand iz(@ dvance
through the responsible application of science and innovation. Q

The Panel identified issues in four distinct but interrelated areas: %

1. Science, technology, engineering and maths (STEM) educatio;Q& rimary and
secondary schools. v

2. ‘Public understanding of science’, including both the p% I and the limits of scientific
knowledge and managing uncertainties. Here, ‘publiq nderstood in a pluralistic sense
and necessarily includes the elected representati d civil servants that work in the
interest of the New Zealand public. N\

3. National capacities in technology assessn?ht{risk forecasting and in using this in
developing societal consensus in usin@m limiting technologies.

AN

4. Early engagement by citizens an er knowledge users on the implications of new
technologies and novel applicagi of existing technology, and to help ensure the public
relevance of New Zealand’sscierice and research agenda.

The Panel saw these 4 areas \é\ntral to the success of the National Science Challenges and
for New Zealand to benefit ggtimally from its investment in scientific research.

In May 2013, the Gov nt formally accepted the ‘Science and Society leadership

challenge’, with the ers of Science and Innovation and of Education subsequently
announcing the jol velopment of this strategic plan in November 2013. The Minister of
Science and Irymyvation decided that technology assessment and risk forecasting would not be
addressed i@plan at this stage. Annex 1 sets out the process for developing this plan.

(OV‘
T 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 communications technology for instance — require all of
us to weigh both scientific evidence and social values. The National Science Challenges are
page 4

THIRD DRAFT for feedback from government agencies



CONFIDENTIAL NOT GOVERNMENT POLICY i
em 13 Page 7

science priorities that respond to the most important, national scale issues and opportunities
identified by science stakeholders and the New Zealand public. Many of the challenges we face
today and into the future will require creative and innovative solutions that have a basis in
scientific discovery and technological application®.

Science, technology, engineering and maths (STEM) skills are increasingly important for all
New Zealanders. The pace of technological change and nature of employment in the future
means that these skills will be important for everybody?®.

The goal of an ‘innovation-led’ economy is driving the need for an increasingly STEM“'
competent workforce ‘b

New Zealand’s economic and social wellbeing depends on the productivity and com e& ness
of the economy. Innovation that leads to productivity growth is increasingly being around
the world as an important way to generate economic growth and improved Iivin&~ dards®.

The Government is committed to materially lifting New Zealand’s long-run uctivity growth
rate while maintaining our high rate of labour force participation. To do ew Zealand needs
a high performing and responsive innovation system and skilled peo 0 can create and
deliver high-value products and services, cultivate new markets a | to the world. Our
science system, particularly the tertiary education organisatio undertake research-led
teaching, has a vital role in educating a future generation of, tists, and advanced science
skills that will be used in high-technology businesses.l\jé aland has to be seen

internationally as an ‘innovation destination’. We must le to attract the right talent at the
right time to contribute to our vital science. Attractin(gv rseas investment in our research is
also important for our economic growth. c)\?~

An entrepreneurial culture and a wide ra or skills are needed for innovation, societal
advancement and efficient environme tewardship. These include science, technology,
engineering and mathematics (STEM) petencies. Internationally STEM skills underpin the
development of new technologie new, high-value products and STEM skills and
competencies underlie growth j ny industries, such as IT-related industries. STEM skills and
competencies are highly tr@fe ble across industries.

STEM skKills, like other J«
of ways. They need
individual with lo

of skills, are acquired by individuals over time and in a wide range
developed as part of the key competencies for life-long learning’. An
s of competency has a much greater likelihood of experiencing both
disadvantage than an individual with high competency levels®.

economic and G:I

Students’ %& choices are influenced beyond school by family, whanau, iwi and the wider
comm ith parents being the most important influences®. Greater community engagement
with ce and technology could increase valuing the opportunities STEM subjects offer as

c@vpathways.

* Programme for International Student Achievement Draft Science Framework.p3,

5 Programme for International Student Achievement Draft Science Framework, p3.

¢ New Zealand Government Business Growth Agenda: Progress Report 2013; Madsen, JB. 2010. The Anatomy of Growth in
the OECD since 1870. Journal of Monetary Economics, v87(6) pp 7563-67,

" New Zealand Curriculum 2007.

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

s 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

THIRD DRAFT for feedback from government agencies
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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.

2.2 Objectives of the plan

Qv

The principal objective of this strategic plan is to: q

Encourage and enable better engagement with science and technology ac all
sectors of New Zealand [MBIE/MoE to consider use of ST, STM and STE

This means:
e a more scientifically and technologically engaged public a\ more publicly
engaged science sector
e more science- and technology- competent learners @esing STEM-related
career pathways . é

Outcome 1: QOQ

A more scientifically and technologically engaged lic and a more publicly engaged
science sector Y%

We will know we’re making progress on this whe zgreater proportion of New Zealanders are
engaged with science and technology. [M CSA to consider indicators].

Outcome 2: O

More science- and technolog petent learners choosing STEM-related career
pathways

We know we're making p{ggress on this when we achieve greater levels of teacher confidence
es, and when teachers have greater accessibility to the resources
subjects and links between the STM curriculum and career pathways

in teaching to STM oyt€ol
they need to teach
are clarified.

Outcome %Q;Qg term view

In the@’ér term, we expect that meeting these objectives will contribute to New Zealand’s
eC% f{C growth and social and environmental wellbeing through:

¢ More New Zealanders with the skills needed to support creativity and innovation
e Science and technology that responds to the needs of New Zealanders and decision-
making for 21st century life [MBIE/MoE to consider wording].

The objective of this plan and its related are outcomes are ambitious. This plan outlines actions
that can be taken over the next three years and built on over the longer term.

page 6
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2.3 The State of Play — what we know and what we don’t know

Scientifically and technologically engaged public and a publicly engaged science
sector

There is currently no measure of public engagement in science or technology or adult

STEM literacy
Qv

It is difficult to measure public engagement in science and technology and there is no q
internationally accepted metric to capture it"’. &\

A 2010 survey of public attitudes to science in New Zealand identified that abo f of New
Zealanders were actively interested in science. It also found that the other New
Zealanders were a mainstream group with a detached interest in scienc %) and a
disengaged group (9%). Similar surveys have been done in other co owever it is difficult
to draw comparisons given differences in the questions'®. The Gov nt has not surveyed
public attitudes to technology outside this survey. é

There is currently no New Zealand data on adult STEM ¢ encies. From 2016 New Zealand
will assesses adult competencies in reading, mathemati nd problem solving in technology-
rich environments. 35% of New Zealand adults have ondary qualification and a further
21% have a tertiary qualification'®. This is relativelyshigh internationally. There is no data on the
proportion of these qualifications that are in STE@gjects.

There is limited data on the engagement @e science sector with the public

In 2013/14 the Government invested [$1 b' MBIE checking] in scientific research by
science organisations and universitiesq oportion of that expenditure is expected to be spent
on communication and public educgiion but it is difficult to estimate the proportion.

There are also many local govi nt and private sector organisations, such as zoos,
museums, charities and busjnesses, who engage with the public on science and technology for
education, cultural and m ing reasons. The Government also invests [$167m MCH {0
-] in funding regio seums and public broadcasting services'. It is inherently difficult
to evaluate the quali he impact of public engagement activities '°.

Since the Scienc@dia Centre was established in 2008, ‘science’ in the media has increased

by 75%"". Q,o

°[Toco 2
" Ros% ipkins, ‘Public Attitudes to Science: rethinking outreach initiatives’ New Zealand Science Review 67 .4, 2010,

12 mple, Eurobarometer 73.1: Science and Technology Report 2010, European Commission, 2010 and Public

s to Science 2011: Main Report. Ipsos Mori Social Research Institute/Department of Business, Innovation and Skills
), May 2011. http://ipsoso-mori.com/Assets/Docs/Polls/sri-pas-2011-main-report_pdf
New Zealand Census 2013
' The appropriations in Vote Tertiary Education for 2013/14 are $31.69m (for Centres of Research Excellence) and
$268.75m (for performance-based research); the appropriations in Vote Primary Industries are $7.628m (climate change
research), $8m (sustainable farming fund) and $78.04m (primary growth partnerships) and the appropriations in Vote
Science and Innovation are $201.622m (Crown Research Institutes), $42.1m (National Science Challenges, $51.755m
(Marsden Fund), $79.347m (Health Research Council) and $303m (contestable funding of research and research
applications).
'® The appropriations in Vote: Culture and Heritage for 2013/14 for museum services are $33.094m and public broadcasting
are $134,417m.
'® 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.
7 [To comel.
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More STEM competent learners are choosing STEM-related career
pathways

There are STEM skills shortages

There are currently skills shortages for many kinds of scientists, engineers, technologists, health
and ICT professionals'®. Demand for workers in many STEM occupations is expected to grow
due to a variety of factors'®. Many other jobs require STEM competencies. Internationally it is
estimated that up to 75% of high-growth jobs require STEM skills and competencies® [MBIE]/
checking]. Cb

NZ graduates are going overseas &N

The numbers of people graduating with a degree-level qualification has remain g&nstant while
the numbers of degree-level engineering places funded by the government hqs ¥ecently
increased [TEC to check].

There is a global demand for STEM-educated people, so those who B'mn the qualifications
required for job-shortage areas can be lost from New Zealand to th al job market. Many
New Zealand graduates with the skills matched to the New Zeal arket go overseas to
work. Much of this skills loss is replaced by high-skilled immi from Asia. It will become
increasingly difficult to attract these individuals as wages réé increasingly knowledge-

intensive Asian economies [TEC to check]. %
New Zealand school student performance in sciendeand mathematics has declined

Economic Forum’s Global Competitiveness lgdex for 20132' noted that New Zealanders spend

| NV |
New Zealand has a highly respected educahog @Em, which leads in many areas. The World
the most time in education from primary t; ary education at 19.67 years and ranked New

Zealand seventh for overall education jpdiCators out of 142 countries.

Despite this, there is a slight grady&¥reduction in the proportion of students enrolled in science-
related subjects in years 11 to MoE checking and adding data for mathematics].

ance in science and mathematics has also declined and it

e through schooling. For example, the average results of year 4
students in science d with the expected curriculum level for that group, but the average
year 8 results we low the expected curriculum23. The average performance of New
Zealand year dents for science and mathematics in 2010/11 was significantly lower than in
2002/3% a@ere was no significant change in performance for year 9 students since 1994/5.
New Ze student performance for 15 year olds (most are in year 10) in mathematics and

&
&

¥

New Zealand student’s p
accelerates as studen

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

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

2 Inspiring Australians

A 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

22 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.

2 National Monitoring Study of Student Achievement, Science 2012, Educational Assessment Research Unit, Otago
University and the New Zealand Council for Educational Research.

# TIMMS.
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science remained relatively stable up to 2009 and declined between 2009 and 2012 in
mathematics and science?®.

[MoE to insert graph or diagram showing PISA and TIMMS changes]

NMSSA and PISA results also show growing inequity in student performance in mathematics
and science. NMSSA found that on average the performance of Maori and Pasifika students
and students with special needs was lower than that of all students, but there is also wide
variation.

There is limited data on school student performance in technology %W

There is limited data on student performance in technology because it is not meas@% PISA
and TIMMS and NMSSA is yet to assess it. [MoE to check and add any other da@’

What is causing the student performance decline? e v.

Research suggests that student achievement in maths and science ia@ing relative to other
countries because science teachers are not confident in their ability ach science and maths,
particularly to diverse groups, they do not have access to appro resources and students
lack confidence in their ability to succeed in STEM subjects a& support for deciding on
senior secondary school subjects®. Qo

2.4 The challenges and how what&&\a,n best address them

N
The challenges are: QQ

¢ Increasing the proportion of NeWZealanders, across all sectors, who consider science
and technology are impo@w their everyday lives

¢ Increasing the numbersg61 arners with STEM competencies to meets the needs of their
everyday lives and 2T century labour market.

technology? , equally, for the science sector’'s engagement with the public through
encour@ effective public engagement in science and supporting the science sector
to m% ectively engage with the public.
e Im teacher confidence through high quality STM teacher education, support quality
t ing, learning and assessment in STM, and develop STM-specific curriculum
terials and support teachers to use them; improve the visibility and coherence of
@ STEM career pathways which are well-matched to the needs of the labour market; and
Q. improve linkages between STM educators, scientists, technologists and learners. These
are the key levers that national and international research on effective teaching and
learning in science and technology® have identified as critical for improving student
engagement and achievement. A comprehensive and coherent programme of

% OECD, Programme for International Student Assessment 2012.

% Hipkins, R and Bolstad R. 2005. Staying in Science. Students’ participation in secondary education and on transition to
tertiary studies; and the follow-up study Staying in Science 2 (by Hipkins, R, Roberts, J, Bolstad R and Ferral H. 2006) NZ
Council for Educational Research. Also ERO Report and NMSSA.

7 staver, J.R. (2007) Teaching Science — Educational Practices Series 17, International Academy of Education/UNESCO.
Gilbert, J. and Bull, A. (2013) Building a future-oriented science education system in New Zealand: How are we doing?,
NZCER.
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improvement that drives these levers and utilises all of the existing resources and
expertise across the science and technology education systems is needed to meet the
challenge of increasing the STEM competencies of New Zealand’s young people.

2.5 What we’re already doing

New Zealand has already put in place several policies and initiatives to help address these
problems.

STEM Education initiatives ‘],

The New Zealand Curriculum (2007) is being implemented across all schools (at dlffe
rates). It addresses both problems: STM skills development and building a science
population more generally. It identifies five key competencies which are to be de )$e
through the opportunities afforded students in the eight learning areas of the ¢

Science literacy is valued as an outcome at the heart of the science learnin of the
curriculum. It is supported by students developing the key competencies© II as by other
resources in other education and community contexts. ’Q

Continuing STEM education for teachers
The Ministry of Education provides professional learning deve@nt (PLD) in both English-

medium and Maori-medium to build teacher capability and ¢ nce to deliver learning
programmes in science/putaiao, technology/hangarau an ematics/pangarau. PLD is
designed to enhance teachers’ professional practice fo roved student achievement.
Curriculum support materials N

Quality teaching, learning and assessment are w'orted through a range of online and print
publications. These focus on how to deliver alised learning, develop authentic learning
experiences for students and build partne %« between schools, teachers, students, families
and whanau and communities to ensur: rsity of STEM education and success for all
learners. A growing body of literature @als the case for integrating quality teaching practices,
technology and change knowledge{ The newly developed Science Capability Framework and
supporting suite of resources ayajable from TKI/Science Online are a recent example of how
this is being done. '{

Science Learning and ge Networks

environment to buil tainable partnerships between families, whanau, iwi schools and kura
to listen to studentuice about what matters most for their learning and achievement. Together
these coms co-construct responses to a learning challenge to enable accelerated

Learning and Chang§@works are communities of practice which have provided an

progress toWdrds equitable outcomes for priority groups and student achievement. In 2014 new
networkS y!l be established with a dedicated focus on student achievement in science.

Stratégie leadership and coordination

le coordinator to identify and develop sustainable linkages between the science
cation community and schools was identified as critical to make the most of New Zealand’s
ollective strengths and resources, and improve learner engagement and achievement in
science. A pilot running through to July 2014 will 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 Matakokiri Project is an initiative that supports students to engage with science by linking
science/putaiao to Maori language, culture and identity through students’ local tikanga,

2 For example, Fullan, M. 2012 Stratosphere.
page 10
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whakapapa 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.

Promoting STEM-related careers

In the 2013 Occupation Outlook MBIE included a STEM feature that identified the current and
future demand for STEM-related careers. The Tertiary Education Commission has been
working with the tertiary sector to increase the number of engineering graduates. [MoE to add

text on Vocational Pathways] Callaghan Innovation® also expects to spend $1.2m in 2013/14
on iromoting STEM careers to students through Future In Tech [_ W

Initiatives that promote better engagement between science xrb%we
public

A number of current policies for research are designed to promote public acce the
knowledge produced by New Zealand’s publicly funded researchers. For exglgple, the
Government expects researchers receiving public funds to make their rege3rth available to the
public. There are requirements in the Government contracts for publiog nded researchers,
such as the Marsden Fund and Health Research Council, to make rch public and provide
public engagement and outreach.

Secondly, the participatory approach that was used to deve
has increased the public understanding of how science ¢
encouraged a more scientific approach to the challeng ing us. Also, the request for

proposals for the first ten National Science Challenge her encourages engagement by the
science sector with the public by requiring submig?\)o outline: how they will involve the public

National Science Challenges
tes to the nation’s wellbeing and

in their proposed research; how they intend to e the public with their proposed research;
and the outreach, communication, and educ ctivities they intend to undertake.

Thirdly, the Government funds initiative ugh the ‘Engaging New Zealanders with Science
and Technology’ appropriation. In 201 this appropriation ($8.969m) funds:

e Science/Biotechnology Le Hubs — an online repository of New Zealand science for
use by teachers and ot w Zealanders.

e Science, Maths and
primary and seco

chnology Teacher Fellowships — six month fellowships for
teachers.
cience Prizes and the Rutherford Medal — prizes for scientific
logical practice that raise the profile and prestige of science.
dia Centre — a centre that translates science and technology issues for
the me educates scientists on engaging with the media to improve the quality
and @sionalism of science and technology reporting.
T School Students Travel Awards — awards for high-achieving secondary schools
gnts to travel to science and technology events outside New Zealand to promote
EM-related careers.
\/ upporting Young Achievers — awards that recognise and supported high achieving
@ school students in science (including social sciences), mathematics and technology to
Q' promote STEM-related careers.
e NZ Science and Technology Journals — online New Zealand science journals that
provide an opportunity for New Zealand authors to publish their research and make it
publicly available.

The Tertiary Education Commission also released an Adult Literacy and Numeracy
Implementation Strategy in 2012. The Strategy

Other government initiatives

2 Describe Callaghan Innovation.
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Various other government initiatives will also contribute to delivering on the draft strategic plan.

[The Government has helped to close the gap between the science community and the public(s)
through creating the institution of the Chief Science Advisor. This role has helped to bring into
sharp focus the social contract of public scientists, in particular through a recent investigation of
the use of research-based evidence in policy making in New Zealand®. Findings of this study
pointed to the pressing need to facilitate and structure the relationship between knowledge
producers (scientists) and knowledge users (in this case the public service, on behalf of the
public). As a result, the role of Departmental Science Advisors has been established and many
Ministries are in the process of filling these positions with a view to lifting the public services
capabilities to ensure the use of robust and reputable research-derived knowledge in decisi

that are important to the public.

The Government has also released the Tertiary Education Strategy [TEC to complgg]x'

[MBIE to add text on Maori Economic Development Panel 2012’s Strategy to 2 g;}

The recent announcement by the Prime Minister of Investing in Educatio
Teaching and Leadership career pathways initiative which targets raisi
quality teaching and professional leadership, and the Ministry of Edycaton’s 2014 PLD policy

review offer an expanding environment in support of the principa@ﬁtive of this strategic plan.

O2
| | <
PART 3. Strategic Domains an@rlorlty Actions

Section 2.5 outlined what the government is alreﬁg\bing to encourage and enable
engagement by New Zealanders with science technology. This section sets out 3 strategic
domains (SDs), each with a set of priority b&é over the next three years. Together, the SDs
focus actions on the medium and longer horizons that will support New Zealanders’
understanding, engagement, assess nd use of science and technology.

In addition, at the heart of this str. t@ is a priority action that cuts across all three SDs: the
Participatory Science Platform. platform (see annex one) is especially designed to
simultaneously: &

compulsory education sector by offering a unique way to make

Ce interesting, engaging and practical for multiple levels of learners

classroom teachers with practicing contemporary scientists (SD1)

- Enable an ter the public’s understanding of and engagement in real-world science
throughyrese€arch that is relevant to local communities (SD2)

- Offe rtunities for practicing scientists to become better engaged with the public by
coldirpating both to science education and to filling knowledge gaps that are locally
r?svant and scientifically interesting (SD3)

Th f&wing sections outline the SDs in turn, along with details of their respective and cross-
ipig priority actions.

D1: The Education Sector

The goal of SD1 is to contribute to the creation of informed and capable New Zealanders, who
are resilient learners, with future-proofed skills to grasp, assess and apply rapidly changing

page 12
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science and technology knowledge. SD1 will contribute to this goal by focusing on support to
quality teaching. That is, ensuring teachers have opportunities to enhance competencies,
confidence, and disposition for imparting not just scientific knowledge, but importantly, curiosity
and creativity in students at the compulsory level.

SD1 is necessarily focused on the compulsory years as these are important precursors to
establishing life-long interests and career aspirations. In addition, it is deliberately limited to the
role of science education specifically, while maintaining a view toward broader STEM-based
career options for learners. This is because the common practice of bundling an approach to
Technology, Engineering and Maths education ignores the fact that each of these discipling"
requires distinct methods and it would be inappropriate and unjust to treat them as an
homogenous domain. \q

Instead, by focusing on the purpose and methods of science education primarily,€P remains
perfectly aligned to the goal of the Science in Society challenge. Naturally, the? y
establishment of knowledge of and about science is absolutely foundationa%i application in
technology education, which is also a concern for SD1 as it seeks to lay undation for
technological skills, innovation and creativity in learners. This framing« issue will allow the
education sector to do some much needed critical thinking about th pose of science
education at the compulsory level, and to respond accordingly. @ ctivities in SD1 are

designed to do just that.
{(o@

To supplement the Ministry of Education’s ongoingsﬁo\t, and especially to help develop

Approach

teacher confidence and contemporary science c\ encies, SD1 priority actions address:
1) Initial teacher training; Q\CJ

2) Continuing professional learning anévelopment; and

3) Better links between practicin% tists and schools.

Actions in these areas are f éd on three key intervention sites: primary level education;
secondary level educatio& science leadership within schools and centrally within
government.

RS
Priority actions 0

itial teacher education for increased science teaching competencies and

ence. ITE for science and technology teaching competencies has gone through a

er of changes in the past decades and it is time to review what is working and

ere improvements are needed. For instance, while we know that primary teachers

®/are necessarily generalists, new research has also shown that primary education is an

Q. important window of opportunity for imparting foundation curiosity and learning
behaviours for learners’ future attitudes and practices toward science and technology. It
is imperative that new primary teachers feel confident to maximise this opportunity and
that secondary teachers can maintain momentum through relevant, engaging subject
matter and methods.

1. Impri
co

Specifically:
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2.

e The Ministry will continue to work with universities and the accrediting body to
explore policies and practices in ITE for science and technology at primary and
secondary levels.

Improve the quality and relevance of continuing professional learning and development
opportunities for teachers in science and technology. Teachers need support with
professional learning opportunities to so that their teaching practice is current and
reflects not only the principles of effective teaching and curriculum developments, but
also contemporary knowledge and methods in scientific research. High quality PLD,
combined with access to scientists and technologists, will enable teachers to bring q/
contemporary knowledge to the classroom in an engaging and relevant way. Th@
consistent with and can accelerate Outcome 1 of the MoE strategy — “Teacher
confident and capable of teaching ‘Nature of Science’ and value the role of&ence for

citizenship purposes.”

Specifically: %

o Refocus and restructure the Science, Mathematics and&nology teacher
fellowship programme to include a ‘school science | ship’ component with a
focus on science and technology teaching and le hip competencies.

¢ Review and refocus the Science/Biotechnol ubs to improve their delivery
and accessibility for teachers. %

educational pathways and raise awarene out the impacts of student subject
choices, including on entrepreneurial t@u g in the science and innovation sector. The
relevance of science and technology €arnhing to future careers options needs to be
made clearer at an earlier stage %arners and potential careers should be highlighted.

-~ O
Specifically: Q/
a

e Ensure Careers&@%? s meaningful engagement with schools’ careers services to
promote sci@a and technology careers well before subjects become optional.

Encourage youth into science or technologé-ba%d careers: Develop more responsive

e continu upport talented school students through young achievers and travel
awa

. loring more strategic targeting of the Future In Tech programme, and other
tential changes to increase its impact [Callaghan Innovation to check]

Q/?\ review and evaluate the pilot of the Science Education Leadership and

&

Coordination role for merit to expand

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 larger community: This action cuts across SDs 1, 2 and 3.
Partnerships with Universities, CRIs, science organisations (museums, science centres,
Z00s, aquaria, observatories, etc) can be created for learning outside the classroom.
These opportunities have to be followed up by class teaching resources that build on the
experience outside the classroom to make the experience deeper and better
understood. The deeper engagement results in meaningful knowledge and capability
development.

page 14
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Specifically:

¢ Build and strengthen links between teachers, learners and practicing scientists
by ensuring access to quality Learning Environments Outside the Classroom
through the existing LEOTC funding scheme.

¢ Provide a platform for Participatory Science that engages schools,
community-based organisations and practicing 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. (See annex 1 for a full desc@‘n
of the cross cutting Participatory Science Platform that is at the heart of tﬁb
strategy).

v.

SD2: Public engaging with science Oé

,\\

lic engagement in

ic driver. It is aimed at both
s and the limitations of science
knowledge-based economy in
ig with the public’, and

0ss sectors to ensure that we can all
of science and technology for New

The goal of SD2 is to build a nationally supportive environment f;
science and technology as both a tool of citizenship and as e
the need to build better public understanding of the potenti
and technology, and to lift our collective expectations for,
New Zealand. It is closely linked with SD3 ‘Science e

acknowledges the necessary efforts to be undertaken

play a role in determining the direction and applic&(

Zealanders.
Taken together, SD2 and SD3 have as th@géctive to increase opportunities to develop
legitimate social licence for innovative s@ e and technology in New Zealand.

Approach Qg’

SD2 operates on two time éns and in tandem with SD3 to help move toward ‘a scientifically
engaged public’ and a ‘p y engaged science sector’. In the immediate term, it will
enhance the quality, br, and depth of science communication to the public, including

e Science Media Centre and organisers of national science and

s and directly by scientists through the Participatory Science Platform.

1 recognises that true culture change necessary for building high science
ith young learners, their teachers, their families and their communities.
patory Science Platform has the long-term goal of inspiring learners through

in research that can truly make a difference to their communities.

é}& actions
1. Support quality science journalism and blogging in the multi-platform media: Print,

television and online media are powerful tools of thought influence. In particular, socially
networked media and blogging can be equally powerful in making science and its
methods more understandable and accessible as it is in spreading dangerous rumours
and urban myths. This priority action will harness the positive power of the media to
help make science and the complexities of risk and scientific uncertainty more
accessible.

Specifically:
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¢ 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-from analysis that is relevant to the
New Zealand media consumer.

¢ Continue to build on the success of the Great New Zealand Science Project
campaign by refocusing it on opportunities presented with the new Participatory
Science Platform through a ‘sequel’ campaign via both traditional and social
media. The campaign will both raise awareness of New Zealanders’
achievements in science, while also encouraging people to think critically abeqt
today’s pressing knowledge gaps and places where community involvemegi(i
science could make a difference. '\'

2. Support quality national public events on science and technology: Events ﬁbring
science and technology to the general public have the potential to eng e public in
science and technology in captivating and relevant ways. This p% ion will support

these events with a broad reach beyond a local area that would herwise proceed.
Specifically: /Q

e Establish a contestable fund for nationally delivere Yé-off events that target the
general public and would not proceed without g@ ment support.

O

3. Cross-referenced with SD1, priority action 4 port young people, parents and
whanau to further develop their involvement wilk'science as a key contributing factor to
both society’s science capital and student abqjevement. The development of
parental/whanau and community involy, RQEN is seen to have multiple desired outcomes.
It acknowledges and builds on the i nce of parents and families and young
learners’ first mentors, while also @I ing an opportunity to support parents’ own
science capital through comm\:)pécollaborative research opportunities that bring
together practicing scientists chools and other community organisations on real-

world questions.
Specifically: /&
e Provide a@%orm for Participatory Science (See annex 1 for a full description
of the @ cutting Participatory Science Platform that is at the heart of this
stra’:§

SD3: nce engaging with the public

"

@%is the reciprocal complement to SD2. There cannot be a scientifically engaged public
ithout there also being a publicly engaged science sector. This strategic domain recognises
the important role that the science sector plays in ensuring the public relevance of research,
whether through commercialisable innovations or policy-relevant results. Not all science will
have immediate application, but all publicly funded scientists and collaborators have a social

responsibility to share some level of knowledge where it’s applicable. Publically funded
scientists are signatories to a social contract, the expectations of which reach beyond
generating scientific publications. We look to ‘our’ scientists for useful new technologies and
evidence-based guidance on society’s most pressing issues

page 16
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PART 4. Implementing and evaluating the strategy

A bold strategy requires a bold approach to implementation. We cannot afford to continue in a
business-as-usual way with either the significant educational-related actions or those focused
on multi-sectoral science engagement.

Addressing the challenges described in the plan are longer term issues that will require Q)Q/
sustained commitment that creates sustained change. It will also require us to learn n@odify
as we go. For these reasons the government has asked the Reference Group tha &s
established to assist the government to develop this plan to reconvene in 2015 k@/
progress and advise on any modifications to the strategic actions.

>

&\

As this is the first government Science in Society strategic plan it@&ﬁses actions for the next

iew

4.1 Timeframe

three years from 2014 to 2017. Q‘
The actions in the plan include some initiatives that are a being progressed as they
continue or enhance effective existing actions. Enhanci e role of the Science Media Centre

and the Ministry of Education’s pilot of a strategic leadex8hip and coordination role are
examples of these actions.

The plan also includes actions that can be im%m\ented in the medium term. For example, the
participatory science programme and the stable fund for nationally delivered one-off
events can be developed in 2014/15 f plementation in 2015/16.

Finally, proposed action areas for ducation sector will require a longer term (Year 1-6)
approach to address root issug{“ as systemic changes that address identified issues with
teacher training and the need toNink classrooms to the professional science community to help
inspire and provide authe&(/é!earning opportunities of relevance and interest to students.

4.2 Evaluatio@amework

The Partici Science initiative will include an evaluation programme. [MBIE and MoE to
add text a d rest of monitoring and evaluation programme]

(OV‘
N/
Qf(/
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Annex 2: Participatory Science Platform

“Learning and working together on the problems that matter to us.”

What is Participatory Science? Q)q/
O

Participatory Science is a method of undertaking scientific research whereby voluntlxr
members of the public (young and old) can be meaningfully involved in research K:In r the
supervision of a professional scientist. Participatory science can be done in a ber of
disciplines, but some of the most popular projects that are amenable to this t of collaboration
include: environmental monitoring; crowd-sourced data processing; Comrﬁ and urban
mapping and online technology assessment to name a few. &\

Inspired by the best of Citizen Science and Community-B articipatory Research
concepts and methods O

Conducting professional research with members of the ic has often been labelled ‘Citizen
Science,’” with typical examples seen on the website o magazine Scientific American:
http://www.scientificamerican.com/citizen- science/. is website is a repository of citizen
science projects in which anyone can take part cordance with a set of parameters and
expectations defined by the projects’ scientif c@y cipal investigator, who is usually a university-
based scientist.

Citizen science has indeed been prals@for its potential to ignite scientific interest in young
people (where classrooms or whoI hools participate in projects, for instance) and to transmit
scientific concepts in a way tha en as relevant. Projects can provide much-needed variety
and exciting ‘science-in-actio lications to the science curriculum delivered in the
compulsory education ye %Ln addition, it can offer lay science-enthusiasts unprecedented
opportunities for hands- Ivement at a level that local science centres may not be able to
accommodate alone. o offers an opportunity to bridge the home/school boundary, with the
potential to engagﬁwers not just through their classrooms, but within their families, whanau
and larger communifles and by incorporating multiple community organisations including the
private secto itionally, for scientists, citizen science can provide a ready and enthusiastic
‘work force ata collection and/or processing. It can also be a useful pipeline for local
universi|§~ d technology institutes to draw talented learners into pre-professional STEM
path

iticisms of the citizen science concept are largely due to inappropriate expectations and
fusion as to what it is. Some academic theorists of ‘science in society’ have commented that
Citizen science perpetuates an expert/lay imbalance and does not help to democratise the
science enterprise because it does not allow for citizen engagement in decision-making about
the research. In fact, rarely has this been the engagement goal of conventional citizen science.

The idea of ‘engaging’ lay members of the public in the science enterprise can have a number
of meanings along a spectrum of engagement types. In some sectors, the notion of better
engagement is simply about publically communicating science in a more accessible way. By
contrast, practitioners of Community-Based Participatory Research seek to involve citizens in
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the identification and shaping of research questions and (in some cases) in the use and
governance of research outputs. The latter type of engagement lends itself particularly well to
work in public health and environmental stewardship, and it has been hailed as a method that
helps to make science more democratic and relevant to the public.

What we’re proposing: the best of both worlds

Our proposal for a Participatory Science platform is a hybrid model that builds on some of the
popular momentum of citizen science, but ensures that is enhanced with the most influenti
aspects of citizen engagement inspired by community-based participatory research. Ou @el
is grounded in the following governing concepts:

Better public understanding of science through better communication an cipation;
A focus on the school-based learning environment with strong links to (out-of-
school) learning environments in the community. This will help structse%the program;
ensure both pedagogical and scientific quality; and forge a link fr& learner to the
family and the wider community. &\

Inspiring the public through hands-on involvement in sciences
Providing meaningful opportunities for the public to ident@arch goals of local and
regional importance. Q.

An important innovation in this hybrid model is the ability, leens (classrooms and other local
groups/organisations) to themselves identify researchﬁ ould be valuable to their
communities. This will make their engagement in scie considerably more meaningful than
one-way involvement in data-collection that char es most citizen science programmes

worldwide. CJ\
How it works OQ
The Participatory Science platfo@f)uilt on four core components:
1. A public engageme@ocess that seeks ideas from the community and from practicing

researchers;
2. A process for

ting these ideas for pedagogical and scientific quality and for
cticality and relevance to the participating community (eg that the
n multiple school years and/or involve other community-based partners

such agM™useums, zoos, community associations etc.);
3. Aw ed match-making process between interested community-based partners and

pr@: ng (university or CRI-based) scientists
4, ource for teachers and other learning leaders to assist in developing their projects
% robust standards.

A
qg'se core components of the platform will be supported by two additional enabling features:
¢ Alimited number of seed-grants for community/scientist project planning and equipment
¢ A simple but supportive policy change within the PBRF scheme
Proposing a project

The website will serve as a match-making tool between scientists and members of the schools
or community organisations seeking to take part in a research project by offering a platform for:
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1) Community-initiated research: approved projects that schools, museums, or other
community groups/establishments would like to see undertaken in collaboration with
experts in the field;

2) Scientist-initiated research: projects that professional scientists identify according to their
expertise and the potential for a community-based component of the work.

A proposal template will be developed for use by scientists or community groups/schools. The
proposal will include a description of the problem and the proposed research, as well as a
justification for community involvement and at what stages of the work (data collection, analyﬂs,
knowledge translation and subsequent actions). In addition, community-based propone@
should outline what they can offer the researcher (space, volunteers, site monitoring, sto
data, combined computational power etc.), while researcher proponents should make cl&ar why
their proposed projects are suitable for the school/community based participatory@ ce

platform. v

The goal is to identify projects with broad appeal, having both scientific v ﬁedagogical
rigour, and that resonate with the community. Both the educational arm ntific objectives
must be clear. Even if, in some cases, the science is primarily of local INerest, it must
demonstrate scientific principles. Ideally the project should be on can engage teachers
(and learning leaders in out-of-school settings), learners and t milies at multiple levels. For
example learners in one school-year might collect the data ose in another school-year
undertake the statistical analysis. Projects might involve e schools, schools and other
community organisations, or even be national in scope multiple community-based partners.
Indeed, while schools are a focus site for the program,¥ey are encouraged to engage with
museums, zoos, conservation and park authoritieg dgthe private sector in proposing a project.

\
O

Management of the platform Q<<

management and review panel wi established for this purpose. This panel can also advise
on any research ethics require which must be overseen by the scientist's home institution
through the extant ethics reviewNrocesses

It is critical that this endeavour is qugli ontrolled from the outset. A multi-sectoral

All projects must have
will be a school but it
institute or a unive

Funding %Q/O

?fit is expected that these projects will be of minimal cost. These projects will be

s opportunities for schools and their communities to participate in undertaking scientific
rch. This provides an avenue for them to enhance their science learning programmes
ough stronger links to out-of-school learning environments and expertise, and improve the
relevance and value of science learning to students. Schools would self-direct their involvement
and fund this in the same way that they currently do curriculum support resource or, in the case
of scientist-initiated projects, funded through scientists’ own research funds. However, to enable
more sophisticated projects, limited one-time seed grants will be made available to help foster a
meaningful level of community involvement, where a suitable match is made.

itutional home which is the responsible coordinator. Generally this
be a museum, a zoo, a science centre, and of course, a research
ould all be eligible.

The aim of the seed-grants is to provide an opportunity for professional researchers and
community groups to plan together the research question, data collection, analysis and
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knowledge translation strategy for the work. This is a key step in making science accessible,
understandable, interesting and, importantly, relevant to communities. It has the added benefit
of assisting scientists to meaningfully demonstrate the social relevance and impact of their
research.

It is important to note that the seed grants are not designed to fund research projects in their
entirety, but can (in a limited number of cases) support the collaborative planning and the
provision of selected equipment or consumables that the community members may not have at
their disposal to undertake the work. Examples of eligible items for a seed grant budget could

include: %%

e Meeting expenses: for researchers and community members/teachers and @wers
to meet and identify/refine research questions; analytical frameworks ang da
collection strategies;

¢ Equipment/consumables such as water testing kits; digital media foégrding data

etc. é

Any further research expenses would be expected to be covered by t& archers’ own
funding on the assumption that the project is part of their overall bo professional work, or

from the school/community partner. é

Media support Q

A multi-media campaign will accompany the launch of icipatory Science platform, and a
dedicated website/social media site will provide ined channel of communication for ideas
that continue to emerge. A consultant will be hi o develop a comprehensive media strategy
that builds on the momentum created by th t New Zealand Science Project and leverages

the legacy of that project, including its F o0k page.

The campaign will include both a publ proach (radio social media) and a targeted approach
to key sectors including:

Teachers and pals through their professional associations;

Scientists, thr@ﬁir universities and associations;

Public scie titutions such as universities, zoos, aquaria etc.
Youth-fo learning and service organisations such as the scout movement.

Links to othep %tives

Education has done considerable research in the past two years to identify
major obstacles in the science teaching and learning environments at the
levels. For instance, we know that in primary school, teacher confidence is a major
iWnd at secondary school, there is a drop in student enthusiasm for science, which may be
iuted to the perceived lack of relevancy to their lives. We also know that parents and
anau have a deep influence on compulsory level learners, so any intervention needs to be
able to bridge schools and families for full engagement. Finally, we know that there are
resources in the community, such as museums, science centres, zoos, citizen groups etc., that
are invaluable learning opportunities if they are appropriately harnessed and accessed in order
to bridge the formal and informal sites of learning.

Strategic Domain 1 (SD1) of the Science in Society strategic plan points to the need for
teachers to be better connected to the science community in a sustained way. This can be
achieved in part by refining the criteria and expectations of the RSNZ teaching fellowships, but
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there is also a need for a sustained liaison and coordinator role within the ministry. Such a
liaison would be able to link schools, communities, community science organisations and
practicing scientists. A significant vehicle for achieving this is in coordinating and overseeing
the Participatory Science Platform. The proposed 3-year budget allows for three such
coordinators to ensure regional and ethnic diversity.

In addition, the introduction by the Ministry of the Network for Learning (N4L) across schools
nationally, offers unprecedented opportunities for schools to work collaboratively on projects in
a networked manner, and for scientists to be involved with multiple schools from a distance.

Finally, it is proposed that the Participatory Science platform be as responsive as possit@qﬁe
research themes identified through the National Science Challenges process, without h»
constrained by these and allowing for maximum community input into specific resegﬁ?
questions. Both Community-based and Science partners will be encouraged tw er

questions that are linked to the identified NSCs and Platform coordinators will roponents
to link with NSC principle investigators where appropriate. s
Draft Budget AN
The proposed project is low cost and has the potential for high i . The entire budget can
be absorbed by a reallocation of existing funds for projects th il be discontinued or whose
mandate area can now be covered by this proposal.
%
3-year maximum
2014/15 2015/16 ¥ 2016/17 oy estment
>
N\
Website development $30,000 <<\ $10,000 $10,000 $50,000
and maintenance Q
Management and
. $15@0 $150,000 $150,000 $450,000
review panel expenses
RN
N\
community-school- ,\
scientist liaisons and Q ~$270,000 $270,000 $270,000 $810,000
platform coordinators
(NL/SL/Maor) Q)
Media campaign \\\ $150,000 $100,000 $50,000 $300,000
One-time seed ts
of up to $8K@;@:t $250,000 $550,000 $800,000 $1,600,000
\%4
Evaluati$\ $100,000 $50,000 $100,000 $250,000
7/
Total $865,000 $1,050,000 $1,350,000 $3,460,000

N
&
Sponsorship Opportunities

It goes without saying Participatory Science platform is the type of project that is likely to appeal
to a range of private sector partners wishing to engage in activities that promote and
demonstrate their corporate social responsibility. Thus, it may be possible to augment the seed
grants component through appropriate sponsorship agreements between funders (which would
be more efficient and more easily managed from a governance and ethics perspective than
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sponsorship for individual projects). However local schools are likely to find projects that engage
sponsors directly.

Evaluation

From the outset the platform will be monitored and evaluated for its pedagogical value and for
its impact on the local community, as well as for its scientific value. It is important to conduct a
formal evaluation of the program as too often, lack of impact measures is seen as a weakness
of the traditional citizen science concept. However, the dearth of evaluative studies shoul%ﬁ?
imply lack of positive impact. Any evaluation must be carefully constructed in accordanQ
stated objectives. What is needed is a clear set of goals and objectives that are appro& e to
the context in which it is applied. An allocation of $250,000 over the three years wuﬁupport a
formal evaluation by educational and social scientists, with project data coIIected@t e
coordinators via password-protected space on the website. v.
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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, bein%n 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 xgnpulsory level
students acquiring the STEM skills and knowledge needed elop a career in
science and/or engage in much needed and ongoing civ t§8urse 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. 6

- 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 un(&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
undlfferentla ublic’ 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) >

@;& 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

3 We use the OECD definition of ‘science knowledge’ to mean knowledge of science and knowledge about science. Certain
audiences will specialise in knowledge ‘of , but basic knowledge ‘about’ science is broader and is an important tool of 21
century citizenship for engaged and equitable civic discourse on today’s most pressing societal concerns. We also
acknowledge that ‘knowledge’ may also mean the science community’s knowledge of various public audiences and how to
connect with these to make their science relevant.

32 Kristiann to identify fgotnote

3 Kristiann to identify footnote
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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**. For example [MBIE
to complete].

Science includes social sciences. The role of scientists is to interrogate the “real things” or
phenomena of the natural world in order to construct explanations of them, that is, to know the
world.35

Technology. The role of technologists is to intervene in the world to solve problems, meet needs
or desires, that is, to create part of the made world36. q/

STEM is the internationally recognised term that refers to subjects or areas of Iearning@nely
Science, Technology, Engineering and Maths, which are used broadly and are inclygive’of all
levels of learning. O

STM refers to school subjects (science, technology and mathematics) beca@?ﬁgineering is
taught only at tertiary level. O

udscience”’. Certain

t’ science is broader and
itable civic discourse on
that ‘knowledge’ may also
diences and how to connect with

Science knowledge means knowledge of science and knowledge a
audiences will specialise in knowledge ‘of’, but basic knowledge '
is an important tool of 21st century citizenship for engaged an
today’s most pressing societal concerns. We also acknowl
mean the science community’s knowledge of various pu
these to make their science relevant.

% Kristiann to identify footnote

% France and Compton Bringing Communities Together.
% See footnote 33.

% Kristiann to identify footnote
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Executive summary

This plan responds to the Science in Society ‘leadership challenge’’ recommended by the
National Science Challenges Panel. The Panel saw it as “the most important challenge to
address” and central to the success of the National Science Challenges. In May 2013, the
Government formally accepted the leadership challenge.

Many of today’s toughest decisions (e.g. on public health, natural resources stewardship and
communications technology) require us all to weigh scientific evidence and social values. W
Zealanders need to be supported, equipped and given the opportunity to engage in the
questions facing our society now and in the future. The Government’s goal of econo 'c%owth
through an innovation-led economy drives the need for an increasingly science, tecmol 2
engineering and maths (STEM) competent workforce.

The government’s primary objective for Science in Society is to ‘encourage dzﬁable better
engagement with science and technology across all sectors of New Zeal order to deliver:

¢ a more scientifically and technologically engaged public and a/@ce publicly engaged
science sector; and

e more science and technology competent learners choo@%TEM-related career
pathways. O

In the longer term it is anticipated that progress toward se outcomes will contribute to New
Zealand’s economic growth and social and environmental well-being through:

e a greater number of New Zealanders with \ékills needed to support creativity,
innovation and knowledge uptake and

e publicly funded science and tech which responds to the needs of New Zealanders
and New Zealanders make mo ormed decisions on issues of importance to 21°
century life.

A survey of public attitudes to ;@e identifies that about half of New Zealanders are actively
interested in science and the other half did not recognise the relevance of science in their
everyday lives (44%) or w, isengaged (9%). There is limited evidence on the level and
effectiveness of the en@ment of the science sector with the public.

Demand for STEI\@. (for scientists, technologists, engineers, health and ICT professionals?)
is expected to trongly. More students are graduating with degrees in natural and physical
sciences an&neering New Zealand school student performance in science is declining.

The C%X%es ahead are:

creasing 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 their
everyday lives and the 21st century labour market.

These are long-standing challenges that will take time to address.

Many initiatives are already underway which are key to the success of the plan and being led by
government agencies and the broader community at national, regional and local levels, such as
museums, school boards, universities, businesses and the Royal Society. This plan includes a
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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}rzgp 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 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 must be
supported, equipped, and given the opportunity to engage in the key que& facing our
society now 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 ?ﬂls 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®.
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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@e 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

page 6
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¢ publicly funded research reflects topics of importance to New Zealanders recognising
the diverse needs and issues of communities.

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

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

e Wwe 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 ‘b("

e teachers have improved access to the resources they need to teach STM s &&ts and
links between the STM curriculum and career pathways are clarified.

Outcome 3: more skilled workforce and more responsive science and :§ Iogy

In the longer term, we expect that progress towards outcomes one and ill contribute to
New Zealand’s economic growth and social and environmental wellb hrough:
e agreater number of New Zealanders with the skills need support creativity,
innovation and knowledge uptake and use.
¢ publicly funded science and technology which res to the needs of New Zealanders
and New Zealanders make more informed decisi on issues of importance to 21st
century life. \

2.4 The State of Play — what we knq@}ﬁd what we don’t know

How scientifically and technologicé\engaged are the public and how publicly
engaged is the science sector? O

There is no current comprehe measure of public engagement in science or
technology or adult STEM Ilt(

g’engagement in science and technology and there is no

ric to capture it. The best New Zealand evidence is a survey of
public attitudes to s in New Zealand'. The survey identified that about half of New
Zealanders were ly interested in science and the other half did not recognise the
relevance ofs@\ce in their daily lives' (44%) or were disengaged in science (9%). Similar

It is difficult to measure
internationally accept

surveys hav: n done in other countries. However it is difficult to draw comparisons given
difference% e questions'®. The Government has not surveyed public attitudes to technology
outsid survey.

to comparable countries, a relatively high proportion of New Zealand adults have a
dary or tertiary qualification'®. There is no data on the proportion of these qualifications
are in STEM subjects. From 2016 New Zealand will assess adult competencies in reading,
mathematics and problem solving in technology-rich environments through the Programme for
the 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
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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, charities and businesses that engage with the public on
science and technology for education, cultural and marketing reasons. The Government also
invests $167m in funding regional museums and public broadcasting services ™.

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

Since th2§ Science Media Centre was established in 2008, ‘science’ in the media has increa%%i
by 75%°". Q)

How competent are STEM learners and how many are choosing STEM-;QIa d
career pathways? C)

v

There are STEM skills shortages %

There are currently skills shortages for many kinds of scientists, engin “technologists, health
and ICT professionals?'. Demand for workers in many STEM-relate /%:upations is expected to
grow due to a variety of factors®. In addition, many jobs not direct EM-related require
STEM competencies. Internationally it is estimated that up to @@\f high-growth jobs require

STEM skills and competencies®. O
The number of NZ graduates is growing, but inter al demand is growing faster
The number of domestic students completing bach@or degrees across all fields of study has

increased from 19,596 in 2005 to 25,350 in 20&;\ the natural and physical sciences the
increase has been from 1,937 in 2005 to 2, 2012. The numbers of degree-level
engineering training places funded by the rnment has recently increased. The industry
training providers are facing difficulties rowing engineering at technician and technology
qualification levels®. 6

There is a global demand for thqs h STEM qualifications. Those who gain STEM
qualifications required for job- age areas can be lost from New Zealand to the global job
market or other careers. M New Zealand graduates with the skills matched to the New
Zealand market go overs& work. Much of this skills loss is replaced by highly skilled
immigrants. However,q expected to become increasingly difficult to attract these immigrants
as wages rise in in gly knowledge-intensive Asian economies.

New Zealand | student performance in science has declined

New Zeal@as a highly respected education system. The World Economic Forum’s Global
Compet ess Index for 2013%° noted that New Zealanders spend the longest time in
educ@?f\rom primary to tertiary, at 19.67 years and ranked New Zealand seventh for overall
e n indicators out of 142 countries.

%spite this, there is a gradual decline in the proportion of students enrolled in science-related
subjects in years 11 to 13%.

New Zealand students’ performance in science has also declined, and the decline is more
marked in the later years of schooling. The average performance of New Zealand year 5
students for science in 2010/11 was significantly lower than in 2002/3%” and there has been no
significant change in performance for year 9 students since 1994/5. The performance of New
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DRAFT for approval by Ministers to seek feedback from key stakeholders 28/3/14






CONFIDENTIAL NOT GOVERNMENT POLICY ltem 14 Page 12

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 encour‘i%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 impleﬁ@ting.

Raising the profile of science and technology and improving reporting of sc&e 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.

DRAFT for approval by Ministers to seek feedback from key stakeholders 28/3/14

PAGE 11



CONFIDENTIAL NOT GOVERNMENT POLICY ltem 14 Page 14

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 o?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 2013 Occupation Outlook included a STEN\
future demand for STEM-related careers

e The Tertiary Education Commission (T, 6?;) has worked with the tertiary sector to
increase the numbers of skilled en%?\ g technicians and engineering university
graduates.

ture that identified the current and

e TEC released its Youth Transn@s Framework that focuses on more young people
participating in learning \é\ 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 S.

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 educgje, and would be targeted to
lift the confidence of graduating teachers to t cience (teachers currently
report limited confidence, particularly at ye 8).

2. 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

@ Update the Science, Mathematics and Technology teacher fellowship
programme to include a ‘school science leadership’ component with a focus on
Q/ science and technology teaching and leadership competencies

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

AV
Q/ e Increase the uptake and utilisation of the Science/Biotechnology Learning Hubs
Q ) 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

page 14
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primary science teaching or expanding the current Sir Paul Callaghan Academy
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 sciencq\b
teachers on the Network 4 Learning portal. This will enable groups of sch
connect with the broader community whilst focussing on raising sciencel\% cy

3. Encourage youth into science and technology-based careers: Continue toéelop more
responsive educational pathways and raise awareness about the impaiﬁ. student
subject choices, including on entrepreneurial thinking in the science nnovation
sector. The relevance of science and technology learning to futur ers options
needs to be made clearer at an earlier stage for learners and p al careers should be

highlighted. V’
Actions: Qé
e ensure CareersNZ has meaningful engag with schools’ careers services to
promote science and technology career before subjects become optional

e continue to support talented school @E\ts through young achievers and travel

awards v.

e explore more strategic targeti@ he Futureintech programme, and other
potential changes to incre its impact

e review and evaluate th of the Science Education Leadership and
Coordination role fogtperit to expand

e continue work t@elop and promote the uptake of information provision for
learners aboé scfence careers
h

e explore u? e Youth Guarantee Networks to promote links between science
indust education providers to encourage young people towards careers in
scie

Qﬂ schools, through Vocational Pathways, to redesign curriculum to

L ]
@’ontextualise learning in a way that better meets learners needs, including
cience education

Qy'o consider how to strengthen science literacy in senior secondary schooling
L ]

@\/ consider the future of the STEM feature in the occupational outlook
Q’ e establish mechanisms to connect industry, local government, educators and the

science community at a regional, industry or sector level

4. 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 fz@ 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

Acti :

% Enhance the role and reach of the Science Media Centre to support more
0 training and outreach to science journalists to encourage responsible and
@/ insightful science news reporting and long-form analysis that is relevant to the

New Zealand pubilic.

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:

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

page 16
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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 scientists
with schools and other community organisations on real-world questions.

Action:

¢ Provide a platform for Participatory Science (see annex 2 for more detaj Q(Re
new platform). The platform will offer schools and their communities gppottunities
to participate in scientific research in projects with broad appeal, 5@1 ific value
and pedagogical rigour that resonate with the community. v.

Strategic Action Area 3: Science engaging with the p

Strategic Action Area 3 complements Strategic Action Area 2 becau hbre cannot be a
scientifically engaged public without there also being a publicly en science sector. This
Strategic Action Area recognises the important role that the scie ector plays in ensuring the
public relevance of research, whether through saleable innov or policy-relevant results.
Publicly funded scientists have a social responsibility to sha{epdme level of knowledge where
it's applicable. We also look to science for useful new te¢ggologies and evidence-based
guidance on society’s most pressing issues. \

1. Ensure that publicly funded scientists )&e to employ leading edge knowledge and
international best practices to enga vant public(s) in identifying priority research
questions and usefully dissemin results.

Actions: o

e Public research f@ bodies will review and update the knowledge translation
d to direct purchase /grants for research and contracts, and

expectations auﬁ

assess the curent state of publicly-relevant knowledge transfer practice among
funding re nts. Results of this exercise can be used to inform training material
for gra nd future decisions about the research funding

. Bub&he success of the public engagement process used to identify the
atherlal Science Challenges by considering the the adoption of a similar
roach to engaging the public in the implementation phase of the National
Qﬁcience Challenges

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
Q. 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.

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.
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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
contribute meaningfully to schools and communities, while advancing their scientific
output, by enabling their involvement in participatory research.

Action: q/

e Provide a platform for Participatory Science (see annex 2 for more deta}& the
new platform). The platform will match scientists and members of sc}gol or
community organisations seeking to take part in community-initiat
scientist-initiated research. v

d

PART 4 Implementing and evaluating the strategy

Addressing the challenges described in the plan are longer term iss é&hat will require a
commitment to sustained change. It will also require us to learn a dify as we go. For these
reasons, the government has asked the Science in Society Re ce Group to reconvene in
2015 to review progress and advise on any modifications tod%iority actions.

4.1 Timeframe \§<

The plan proposes actions for the next three ye@m 2014 to 2017.

Some actions are already being progresse bgéﬁey continue or enhance effective existing
actions. Enhancing the role of the Scien edia Centre and the Ministry of Education’s pilot of
a strategic leadership and coordinatior@ for better connecting schools and the science sector
are examples of these actions. Q/

The plan also includes action&@g\can be implemented in the short to medium term. For
example, the participatory seience platform and the contestable fund for nationally delivered
one-off events can be de&d in 2014/15 for implementation in 2015/16.

Finally, some of the sed 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, initi cher education, and linking classrooms to the professional science
community. e actions will help inspire and provide authentic learning opportunities of

relevance interest to students.

4. luation Framework

onitoring and evaluation programme will be developed to track progress in delivering on this
plan and inform further development.

page 18
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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
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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. Y AS'
Ally Bull Ally Bull leads the science education team at New Zealand Coungifos
Educational Research. She has expertise in research on scien cation
and is co-convenor of the NZ Association for Research Educati cience
education Special Interest Group. é
Angela Christie Angela Christie is Director — Schools at the Institution Qf Pryfessional
Engineers of NZ. She is responsible for the develop nd 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§q§~ ward for Young Science

Orators for his presentation about a soluti the threat posed by invasive
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N
| | Y
The National Science Challenges Panel and [tog&?fe] provided feedback on a draft of the plan.
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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) because?&(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 t 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

This plan responds to the Science in Society ‘leadership challenge’’ recommended by the
National Science Challenges Panel. The Panel saw it as “the most important challenge to
address” and central to the success of the National Science Challenges. In May 2013, the
Government formally accepted the leadership challenge.

Many of today’s toughest decisions (e.g. on public health, natural resources stewardship and
communications technology) require us all to weigh scientific evidence and social values. va’\{
Zealanders need to encouraged and equipped to engage in the key questions facing our i€ty
now and in the future. The Government’s goal of economic growth through an innovatj d
economy drives the need for an increasingly science, technology, engineering andwt

(STEM) competent workforce. C)

The government’s primary objective for Science in Society is to ‘encourage dzﬁable better
engagement with science and technology across all sectors of New Zeal order to deliver:

¢ a more scientifically and technologically engaged public and a/@ce publicly engaged
science sector; and

e more science and technology competent learners choo@%TEM-related career
pathways. O

In the longer term it is anticipated that progress toward se outcomes will contribute to New
Zealand’s economic growth and social and environmental well-being through:

e a greater number of New Zealanders with \ékills needed to support creativity,
innovation and knowledge uptake and

e publicly funded science and tech which responds to the needs of New Zealanders
and New Zealanders make mo ormed decisions on issues of importance to 21°
century life.

A survey of public attitudes to ;@e identifies that about half of New Zealanders are actively
interested in science and the other half did not recognise the relevance of science in their
everyday lives (44%) or w, isengaged (9%). There is limited evidence on the level and
effectiveness of the en@ment of the science sector with the public.

Demand for STEI\@ (for scientists, technologists, engineers, health and ICT professionals?)
is expected to trongly. More students are graduating with degrees in natural and physical
sciences an&neering New Zealand school student performance in science is declining.

The C%X%es ahead are:

creasing 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 their
everyday lives and the 21st century labour market.

These are long-standing challenges that will take time to address.

Many initiatives are already underway which are key to the success of the plan and being led by
government agencies and the broader community at national, regional and local levels, such as
museums, school boards, universities, businesses and the Royal Society. This plan includes a
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