PŪHORO

STEM ACADEMY
2017 IN ACTION

Annual Report
March 2018

2
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FOREWORD
Ko te waka tēnei o Pūhoro e tere atu nei,
ehara i te waka noa.
He waka tipua no te ao tīpuna, he waka
tahito nō te ao hou.

Ko te moana mātauranga te terengia, ko
ngā ngaru akoako te whatia.

He waka eke noa… He waka mo te katoa.

PŪHORO…
Ki te Hoe!

I

n January 2016, NASA Aerospace Engineer and
Pūhoro Ambassador, Mana Vautier (Te Arawa,
Tūhourangi, Ngāti Kahungunu), together with
Astronaut Col. Rick Searfoss officially launched
Massey University’s Pūhoro STEM Academy. Since
then, Pūhoro has grown in strength to now offer
places for more than 450 Māori students across four
regions.
This annual report shows how with the collective
effort of students, whānau, teachers, schools, industry
sponsors and government agencies we are fulfilling
the vision to advance Māori leadership and capability
to help deliver a world-class science community.
I am proud of the course we have set towards this
important aspiration and I particularly acknowledge
the very hard work the students put in and the support
provided by their whānau.
Not only are Pūhoro students disrupting the narrative
regarding Māori student NCEA science achievement,
but also with their whānau, they are trailblazing
the effort to build a world class indigenous STEM
community that recognises the importance and value
of indigenous knowledge.

I believe that now, more than ever, Massey University,
is positioned to deliver on its commitments to
contribute positively to Māori aspirations through
democratising education and building a skills pipeline
to support the Māori economy.
I would like to thank all of the Pūhoro staff for their
expertise, effort and dedication to help us build an
effective programme. Because of their work and
commitment, this has been another successful year for
Pūhoro. I would also like to thank programme partners
– Our Land and Water National Science Challenge,
Te Puni Kōkiri, and MidCentral District Health
Board as well as our programme sponsors Te Tumu
Paeroa, Google, Palmerston North City Council,
Environmental and Scientific Research (ESR) and
NZQA. With your support we have been able to work
collaboratively to advance our shared outcomes and
give meaningful effect to our whakatauki ‘he waka
eke noa’.

Naomi Manu
Director - Pūhoro STEM Academy
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1. IN FLIGHT
Pūhoro was launched in 2016 and is an exciting
transformative programme aimed at advancing Māori
leadership and capability to deliver a world class
science community. The programme works directly
with secondary school students and their whānau
across the country. It provides students and whānau
with mentoring, tutoring, wānanga (experiential
learning/field trips) within culturally appropriate
settings to help them navigate career pathways into
science and technology related industries.
The Pūhoro programme began in response to
nationally low engagement of Māori students in STEM
subjects that subsequently led to lower numbers
of Māori representation in science and technology
industries in Aotearoa. Pūhoro wants to change
this space and recognised that a STEM competent
workforce is required for an innovation focused
society. This report captures the achievements of the
programme in its second year of delivery.

Pūhoro Vision
To advance

Māori
leadership and capability to

help deliver a world class science

community.

Pūhoro 2017 Highlights
Coming off the back of a successful 2016 pilot, Pūhoro went from strength
to strength in 2017.
The programme retained many of the features of the 2016 programme
including tutorials, kaihautū mentoring and study skills sessions (kaihautū
sessions), wānanga and three new features – an exam noho, exam preparation
workshops and whānau STEM expo’s. The programme was delivered
throughout the school year.

Eight schools participated in the Pūhoro programme.
Ninety-two percent

of the 2016 Pūhoro student cohort
continued in the Year 12 Pūhoro programme and participated in
science courses at NCEA level 2.

Ninety-eight percent of Pūhoro students achieved at least one

science achievement standard. Of those who achieved an external
science achievement standard, over half achieved the external
achievement standard with a merit or excellence endorsement.
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Let’s look at the NUMBERS
92%

174

of the 2016 cohort
continued with the
Pūhoro programme
at NCEA Level 2

students
completed the
2017 programme

98% of Pūhoro

students achieved
at least 1 NCEA
science achievement
standard

8

Schools
were involved

400

Held

3 Wānanga,

across
km
distance from
Palmerston North
to Rotorua

2 whānau days and
1 Exam noho
105 Year 11 and
69 Year 12 students
completed the 2017
programme

67% of Pūhoro
students (Year 11
and 12) were not
originally on an
academic science
pathway

Delivered

231 tutorials
and 98 Kaihautū
sessions

Pūhoro
students
affiliated to

75 iwi
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Student enrolments in 2017 almost doubled those in 2016.
A total of 174 students completed the 2017 programme –
105 Year 11 and 69 Year 12.
The students had high aspirations in a wide variety of
STEM based careers – over 30 different careers including
sectors from health to education, engineering to justice.
The students affiliated to a staggering 75 iwi spanning the
length of Aotearoa.
Two kaihautū delivered 231 tutorials and 98 mentoring
sessions in 2017, effectively doubling the number of tutorials
and kaihautū sessions delivered in 2016.
PŪHORO delivered three wānanga and two whānau STEM
expo’s.
Wānanga were specifically designed to cover aspects of
Chemistry, Biology and Physics, as well as expose the
students to different types of STEM careers and experts in
different fields of science.
PŪHORO student achievement disrupted the narrative
around Māori student participation and achievement in
science.
PŪHORO increased Māori student participation and
engagement in science and supported a change in academic
trajectory for over 2/3 of Pūhoro students.

6
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2. BLAST OFF
Background
The Pūhoro programme began in 2016 in response
to nationally low engagement of Māori students in
STEM subjects which has subsequently led to lower
numbers of Māori representation in science and
technology industries in Aotearoa. Pūhoro wants
to change this space and recognised that a STEM
competent workforce is required for an innovation
focused society.
Massey University delivers the Pūhoro programme
which fits well with the Massey University Strategy.
Massey acknowledges that improved Māori
achievement will position them to respond effectively
to a world that is rapidly being transformed through
technology, and will help position New Zealand as
a global world leader in innovation and problem
solving.
Massey University believes that ‘it is not simply defined
by what we do, but by how we do it.’1 Programmes
like Pūhoro demonstrate how Massey is doing things
differently to better serve New Zealand and help us
compete with an ever faster, more competitive global
community.

“The

The programme also aligns with government education
objectives which is why it garnered the support early
on of a number of government agencies including Te
Puni Kōkiri, the New Zealand Qualification’s Authority,
Ministry for the Environment, Ministry for Primary
Industries and Callaghan Innovation. Alongside
these key partnerships, many industry organisations
also see its value and Pūhoro managed to have a
number of other agencies involved including the
likes of Fonterra, Transpower NZ, Beef and Lamb NZ,
MidCentral District Health Board, EPro8 and Diary NZ
to name a few. What makes the programme unique is
that it relies on community and industry collaboration
as a key driver of its success. Many different people
and organisations work together to ensure the
students and their whānau were given the experience
and opportunities they need to understand and
achieve in science and technology.

Pūhoro programme is a great
initiative for our region”

– Adrian Broad,
Palmerston North City Counsellor

How it WORKS
The design objectives of the programme are to:
• Build a learning community that includes Māori students and their 		
whānau, schools, iwi, industry and tertiary organisations
• Increase Māori student participation in STEM programmes
• Increase Māori student success in programmes that lead to careers in 		
science and technology, and
• Introduce students and whānau to career pathways through			
industry partnerships.

1

Massey University Strategy 2018-2022.
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The DESIGN
The programme has its own mātauranga, its own framework ‘He waka eke noa’ that drives design and delivery.
This framework is crafted in the form of a waka and each part of the waka sets out a specific kaupapa guiding
the programme.2
It is this mātauranga that guides the approach of Pūhoro to think differently about how to deliver the teaching/
learning to make impact on the students and whānau. This placed a real emphasis on:

• Strengthening connections between the school, the students, whānau,
Massey University, industry business and research organisations and future
employers
• Developing stronger and more meaningful relationships with students 		
and their whānau
• Creating an environment where Māori students could engage in group 		
learning and peer to peer mentoring, and
• Facilitating whanaungatanga amongst Māori students and creating a 		
culturally responsive learning environment.3

2

For more details on He waka eke noa please refer to the Pūhoro STEM Academy Outcomes Framework.

3

Pūhoro STEM Academy 2016 Outcomes Report.
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Finding participants
Any student and whānau that join up with Pūhoro begin a long-term partnership. Students start with the
programme in Year 11 and are encouraged to stay on right through into university and employment. Pūhoro
supported students to aim for any tertiary or employment pathway they desire.

Pūhoro staff work with schools to select students based on their:
• Interest in science (Pūhoro advised schools not to consider
proven academic capability and engagement 			
in sciences when selecting student participants. The Pūhoro
team determined that prior engagement in science 		
programmes did not necessarily reflect a student’s ability 		
to succeed in the Pūhoro programme nor would it meet the
Pūhoro programme objectives around increasing the number
of Māori students engaged in science programmes)
• Iwi affiliation
• Desire to join the Pūhoro programme, and
• Commitment to undertake the additional requirements of the
Pūhoro programme (noted below).

All students selected to be a part of Pūhoro are required to:
• Participate in and sit a minimum of three of the required 		
external science achievement standards at National 		
Certificate of Educational Achievement (NCEA) Level 1, 2 and 3
• Attend school (schools deliver the science curriculum), and
• Attend a minimum of 80% of all Pūhoro tutorials and wānanga.
(Pūhoro supports this delivery by providing academic support
and mentoring as well as termly STEM wānanga at Massey
University).
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3. 2017 ACHIEVEMENTS
In 2017, Pūhoro evolved and proved to be another successful year. Demand rapidly increased and the
programme expanded in response. The delivery team had studied and learnt from the previous year and
redeveloped certain parts of the programme so that they more accurately met the needs of the students and
their whānau.

The 2017 programme
In 2017, the programme retained many of the features of the 2016 programme including tutorials, kaihautū
sessions, wānanga and included three new features – an exam noho, exam preparation workshops and whānau
STEM expo’s. Massey University delivered the Pūhoro programme throughout the school year.

10
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The eight schools involved in 2016 remained
with the programme, because they were
convinced of its value based on the
students’ increased achievement, improved
relationships and collaborative support
between all those involved.4
New partners came on board in 2017
thus expanding the Pūhoro community.
Exciting relationships formed with Google,
MidCentral District Health Board, Our Land
and Water National Science Challenge and
Environmental and Scientific Research (ESR).

Primary Sponsor:
Massey University
Major Partners:
Te Puni Kōkiri;
Our Land and
Water
Industry
Organisations,
Māori Businesses,
Māori Scientific
Role Models

Other Financial
Sponsors: NZQA,
Te Tumu Paeroa,
MBIE -Vision
Matauranga

The Pūhoro
Community

Participating
Schools and Teachers
from Manawātu a
nd Bay of Plenty
Regions

Participating
Students and
whānau
Academic Mentors,
Tutors and
supporting
university staff

The 2017 Student Cohort
Student enrolments almost doubled in 2017. A total of 174 students completed the 2017 programme – 105 Year
11 and 69 Year 12. The 2016 success increased programme demand resulting in programme oversubscription
and limits on access due to funding restrictions.

6
Participant schools include Palmerston North Boys High School, Palmerston North Girls High School, Freyberg High School, Awatapu
College, Feilding High School, Hato Paora College, Manukura High School, Murupara Area School and Rotorua Boys High School.
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The graph below demonstrates enrolments by school. Feilding High School, Palmerston North Girls and
Palmerston North Girls High Schools had the highest number of participants. Rotorua Boys’ High School and
Manukura High School had Year 11 participants only.5

The students affiliated to 75 iwi
spanning the length of Aotearoa.
The map on the following page
demonstrates the iwi and proportion
of students that affiliate to each.

5

Note these are the enrolments of those students that completed the full year programme.
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The 2017 Year 11 cohort had a wide range of career aspirations. Many of the students identified engineering,
marine biology and physiotherapy as aspirations.

The 2017 Year 12 cohort also came with an impressive and extended range of career aspirations. As to be
expected, many of the students are still undecided about what they want to do when they leave school. Upon
entry into Pūhoro at Year 11 students identified their career aspirations. After 18 months into the programme
students again indicated their career aspirations. The following table indicates a change in preferences
resulting from of increased exposure to the breadth of STEM related careers.
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Some students gave more in-depth information about their motivations for their career aspirations.
The insightful comments helped provide more context on student’s drivers and identified what was
important to them. There were some strong commonalities across the comments. All of the comments
were put into a word cloud simulator to pull out the themes. Note that the larger the word, the more
often it appeared in comments. What seems to be most important to the students is people (who
they work with or for), being helpful, doing what they want to do and being interested in it, thinking
about the world, and that ‘like’, ‘love’ and ‘enjoyment’ are at the heart of what they want to do.

14
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Tutorials and Kaihautū Sessions
Tutorials and kaihautū sessions are the dominant delivery component of Pūhoro and are critical to creating
strong relationships between kaihautū, students, teachers and schools. Two kaihautū delivered 231 tutorials
and 98 mentoring sessions in 2017, effectively doubling the number of tutorials and kaihautū sessions
delivered in 2016. Proportionately, 2/3s of the programme were tutorials and 1/3 kaihautū sessions.

Pūhoro delivered tutorials between Term 1 and Term 3 of the school year with an average of 39 tutorials per
term.
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Kaihautū sessions were predominantly for Year 11. Year 12 students participated in up to 12 external
science achievement standards therefore a greater emphasis was placed on academic support and
mentoring.

The Pūhoro team knew the benefit
of sustained contact would have
an increasingly positive influence
on the students. Kaihautū worked
to create safe environments with
students, and had regular catch
ups, which in some cases added to
students growing confidence and
motivation.

You want the vibe
of your sessions to

resonate with students,
you want to make sure
that what you’re doing

is on point with the
school.

Apiata Tipene, Kaihautū
The Pūhoro delivery team held tutorials and kaihautū sessions on a fortnightly rotation. The sessions
were co-constructed between the kaihautū and students. Co-constructing these sessions kept them
relevant, worthwhile, and enjoyable. ‘Some students had experienced authoritarian approaches to
learning and struggled to take initiative in a Pūhoro environment. Others confidence was stifled
because of social dynamics at play. It therefore became incumbent on kaihautū to create an
environment for students to thrive and own their growth.’ Leland Ruwhiu, Kaihautū.
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Tutorials covered what the students were learning
in chemistry, biology and physics at their school.
Tailored tutorial sessions meant that the teaching
pedagogy was closely adapted to the student’s
personalities within that learning session.
Furthermore, tutorials were a collaborative effort,
so the kaihautū and students would decide the
direction that lessons would go in. This helped
create a better learning experience for the students.
In order to do this, kaihautū had to have genuine
relationships with the students so they could design
tutorials that were effective.
Attendance at tutorials and kaihautū sessions
ranged from 43% to 78% with the exception of
one school who had a particularly low attendance
rate.8Pūhoro required students to attend a
minimum of 80% of tutorials, Kaihautū sessions and
events. As part of the partnership agreement with
each school, the schools took on responsibility to
ensure attendance consistently reached the 80%
requirement. Low attendance rates resulted in the
need to review school commitment to the Pūhoro
programme and identify ways to improve school
commitments. Because the Pūhoro programme
is oversubscribed and funding restricts access,
Pūhoro needs to consider school commitments
when renewing partnership agreements.

8

When it’s time to sit down
and study, we are their
friends, we

are their

confidant, we are

someone that will listen,
but we still maintain
that respect – like that of

tuakana and teina.
They know they are
speaking to someone
genuine.

Apiata Tipene, Kaihautū

Note the data collected for attendance at tutorials was incomplete so for 2017 there are limited findings from this dataset.
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In the weeks in between tutorials, students participated in a kaihautū session aimed at continuing to
build a genuine relationship with the students and bolstering them with a wider range of knowledge to
help them achieve. Students engaged with science experts, developed study and employability skills
that they could use more widely such as time management and personal organisation.
Bay of Plenty schools participated in one pou herenga per term. Pou Herenga were noho marae based
in Murupara. The pou herenga replaced the weekly tutorial and kaihautū sessions and instead, delivered
these sessions over a 24-hour period. Kaihautū, tutors and Massey University scientists travelled to
Murupara once a term to deliver pou herenga.

Wānanga
Pūhoro delivered three wānanga on Massey
University’s Manawatū campus – one in each of the
first three terms of the year. Year 11 wānanga were
specifically designed to cover aspects of the chemistry,
biology and physics external achievement standards,
as well as expose the students to different types of
STEM careers and experts in different fields of science.
For Year 12 students, Pūhoro redeveloped wānanga
to include a mix of applied learning sessions and
lectures based on student feedback. For full details
on what was covered at wānanga see Appendix 2.6
Sessions were interactive, dynamic and designed to
engage students in the most exciting way. Attendance
at all three wānanga was high.7 The Pūhoro delivery
team gathered feedback from the students at the
end of each wānanga. The first part of wānanga
questionnaires consisted of multi-choice questions
and the second half had questions that sought
detailed comments. Questionnaires asked the same
four multi-choice questions for each wānanga:
• Did they enjoy it?
• Were they able to get to know other Pūhoro students?
• Could they see the link between the science subject and everyday life/learning in
		 school?
• Did the wānanga help them see other science related career options?

6
Three of the schools were remote schools and an alternative delivery model for wānanga
was developed to ensure those students also got a similar experience. These schools had
wānanga that were held over a couple of days, and kaihautū/ scientists’ travelled to deliver
them.
7
The attendance number is higher here than the total number of students that completed
the course because at the beginning the year more students were enrolled in the programme.
By the end of 2017 three Year 12 students had left the programme.
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Students were given a sliding scale of response options – ‘strongly agree, agree, neither agree or
disagree, disagree or strongly disagree.’ Response rates were high for all wānanga.Evaluation and
responses were overwhelmingly positive.
Students were asked to provide comment on what they did and did not like about wānanga and
what stood out for them. The students provided a wide variety of comments and again the vast
majority were positive about what they had experienced. There was very little that students did not
like about wānanga. The themes that emerged about what students enjoyed at wānanga included:
• Applied learning, range of topics and dynamic teaching style – ‘fun’
• Whakawhanaungatanga – the humour, the kai, the ‘cool people’, the positivity, supportive
environment, and
• The exposure to different disciplines, careers, and technologies.8

Below is a selection of student comments taken from across all of
the wānanga:9

WHAT STUDENTS LIKED
What I enjoyed most was hearing about
the different career paths in science and
meeting new people.

This inspired me to think about doing
science after I leave school.

[I enjoyed] how hands on the
sessions were, it was a fun way to
better understand science.

[I liked] all the
schools coming
together...

The professors were really friendly,
I felt welcome even though i didn’t
know many people...’

I liked getting to know
others from other schools.
I enjoyed creating and using
equipment to take home.

8

Note these themes have been identified based on all wānanga student evaluation results.

9

For the full suite of comments provided by students please refer to the Pūhoro Wānanga reports.
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WHAT STUDENTS DIDN’T LIKE

The day wasn’t long
enough.

The Biology experiment was too long
and language confusing (this is an
adapted comment so is not verbatim)

WHAT STOOD OUT
Learning about the forces acting on
the rocket while in the air.

How fun mechanics can be!
Physics is incorporated in everyday
life and in everything we do.
Seeing what the cells look like,
identifying the nucleus and the process
of staining.

Learning how to use microscopes.

It was interesting seeing real organs
rather than images and examining them
ourselves.

The lecturer was amazing, I loved
learning about how to read an x-ray and
ultrasound.

Using google maps and learning
about statistics was cool.
I found it interesting to see the relevant
applications of mathematics in everyday
things.
20

PŪHORO STEM
STEM ACADEMY
ACADEMY
PŪHORO

Staff observed an increase in student engagement especially due to the hands on activities. Staff also
observed increased whanaungatanga between schools and a greater level of collaboration and team
work. Student engagement in workshops was high as reflected in their evaluation responses. Pūhoro staff
reflected on feedback received and concluded that:
• Hands on activities resonated well with students
• Students developed a stronger relationship with Massey campus, and
• Learning NCEA provision through hands on activities in a fun and innovative way works.

Exam noho
The Pūhoro delivery team added exam noho
to the programme as a resultant request
from students. Noho ran essentially like an
extended tutorial over two days. Inspiration
Education, a personalised secondary school
tutoring business, provided tutorial sessions
that focused on NCEA level 1 and 2 external
achievement standards. The noho was held
at Te Pūtahi a Toi on Massey University’s
Manawatū campus. Students participated in
daily karakia alongside Te Pūtahi a Toi staff.
A number of students took the opportunity
to introduce themselves during the karakia
sessions and one student spoke on behalf
of Pūhoro and thanked Te Pūtahi a Toi for
hosting the group. Students then supported
his korero by singing the Pūhoro waiata.
The noho had a much lower attendance rate
compared with wānanga with 18% attending
(41 students attended, 21 in Year 11 and 20
in Year 12). Attendance at this noho was not
compulsory as the noho occurred during
the school holidays. Nevertheless, it was
a resounding success. Student feedback
gathered through the same questionnaire
used for wānanga were positive on all counts,
and most importantly, students came out
feeling more prepared for their exams.10

10

Thanks for all the mahi
and effort you all put

into these wānanga and
noho. Kia ora!
Pūhoro student

Staff observed an increase in student interaction with both
tutors and students. Staff also observed how comfortable
all students were throughout their stay at Te Pūtahi-a-Toi.
Student engagement in workshops was high as reflected
in their evaluation responses. Pūhoro staff reflected on
feedback received and concluded that:
• Study sessions with Insiration Education were hugely
successful and appreciated by students.
• Students developed a stronger relationship with Massey
campus.
• Students left feeling on track to achieve merit or
excellence in their exams.

For more details on the exam noho please refer to the Pūhoro Exam Noho Report.
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Best Pūhoro gathering yet. So, so,

helpful has given me 100% more confidence.
Pūhoro student

Whānau STEM Expo
The Pūhoro programme recognises whānau as a key driver of success and promotes strong
engagement and contribution from parents and whānau. Pūhoro facilitates this support and
engagement through whānau hui, and whānau STEM expo’s. Throughout 2017 Pūhoro delivered
six whānau hui (school based to discuss the ins and outs of the Pūhoro programme) and two
whānau STEM expos.
The school based hui enabled whānau to meet directly with the Pūhoro delivery team and learn
more about how the Pūhoro programme works. These hui were well attended by whānau who felt
excited about the ways in which they could support their students STEM engagement.

The Whānau STEM Expo’s were held at Massey University’s Manawatū campus where whānau
participated in activities such as:
• NCEA and the whānau workshops with NZQA
• Physics demonstrations microwaved flourescents, centrifugal forces, angular momentum, and
sum of forces
• EPro8 engineering and problem solving workshops
• Active Minds Aotearoa with whānau friendly activities for all ages
• Kitchen chemistry demonstrations
• Ozobots, VEX Robotics, Sphero and Galaxy ZEGA robots, and
• Pūhoro ‘Ins and Outs’.

22
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CAPTURING IMPACT
The Pūhoro team captured impact in three ways – through their aspirations, academic and pastoral progress.

Academic progress
The prevailing narrative is such that Māori students are over-represented among the proportions of lower
performing students in science programmes within secondary schools.11 Furthermore, of those that do
participate in science programmes, Māori are less likely to sit external science assessments.12 All Pūhoro
students are required to participate in external achievement standards for science courses. The following
tables describe 2017 NCEA achievement data for both Year 11 and Year 12 Pūhoro students.

Almost 66% of Year 11 students were not on an academic pathway for science, despite this, 77% of Pūhoro
Year 11 students passed one or more external achievement standard. Ninety-eight percent of Pūhoro Year 11
students passed at least one science achievement standard (this includes internal achievement standards).
This is a significant achievement for Pūhoro students resulting in an increase of Māori student achievement in
science subjects.

11

www.educationcounts.govt.nz/publications/numeracy/40583

12

Ministry of Health. Participation and Achievement in Secondary School Science by New Zealand Māori Students
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Ninety-two percent of the Pūhoro 2016 student cohort continued with sciences at NCEA level 2 – despite
the highest drop-out rate for Māori students in science occurs between NCEA level 1 and NCEA level 2. The
following tables describe achievement data for these Year 12 Pūhoro students. Of particular note is the highlevel achievement of merit and excellence endorsements for individual external achievement standards. In
2017, 92% of Pūhoro Year 12 students achieved at least one science external achievement standard.
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Impact on aspirations
Pūhoro exposed the students to a wide range of science disciplines. Whānau and kaihautū
observed changes in the expansion of student careers they aspired to – some completely new
careers that students may not have known about a year before e.g. computer programming.
Kaihautū observed one student that said he wanted to be a chef but when exposed to food
technology, he now wants to combine a cheffing with the art and science of food.
Students are learning what it takes to pathway into careers they might be interested in and this
is helping them focus on what subjects to take at school.
Many of the students really want to be helpful in their future careers, and do something for
people, for whānau. This shows that the students get that working isn’t just about earning, but
making a difference for the betterment of people.
They all want to do something they enjoy. Knowing that you need to follow your passion to
have a career that you enjoy is a key building block for any career.

Pastoral impact
Kaihautū observed that students were:
• Proud to wear Pūhoro gear in front of their friends and whānau, and in public.
• Comfortable at saying hello and having a kōrero with kaihautū outside programme hours.
• Building a stronger Māori identity (perhaps may be one of the contributing reasons for an
expanded iwi affiliations in 2017) and find it cool to be Māori, and cool to be in
science.
• Changing their attitudes towards science. They are becoming more confident, outspoken
and curious.

Annual Report 2017

25

So, what’s the magic formula?
Pūhoro isn’t the first programme in New Zealand that seeks to help Māori students achieve in education. In fact,
there are many programmes all across the country, being delivered by a whole host of different institutions.
So, what makes Pūhoro unique and makes it work? Well, it starts with the foundations, and that is the people.
Pūhoro successes and challenges hinge on the vibrancy of relationships. Relationships with students, their
whānau, senior leadership in schools, science Head of Department’s, Māori teachers, Massey Unversity staff
(academic and general), external stakeholders, and with funders are key. These relationships must not simply
function, but flourish for the programme to achieve.
Pūhoro is well on its way to achieving all its design objectives.

Objective

Progress

Build a learning community that includes Māori In the second year, Puhoro has certainly achieved the creation
students and their whānau, schools, iwi, industry of a strong network of relationships, a community. 2017 Pūhoro
and tertiary organisations
could not have succeeded without the support of its partners and
sponsors. They are the central elements that make all of the above
possible.
The adage of it taking a village to raise a child can be applied here
as can the mantra of Pūhoro – he waka eke noa – united in purpose.
Though different in nature and requirement, these relationships all
have one grounding principle – growing the potential of rangatahi
Māori to succeed and develop communities of learning in STEM.
Relationships are now extensive involving over 30 partners and
almost 200 students and whānau all sharing information in a giant
network.
Increase Māori student participation in STEM Participation in the Pūhoro programme is growing and this is
programmes
therefore a reflection of increased numbers of students taking STEM
subjects – as students in Pūhoro must take at least three STEM
achievement standards. As demand grows for the programme, the
future looks bright.
Increase Māori student success in programmes Pūhoro students continued to exceed the high academic
that lead to careers in science and technology
expectation set for the programme.
Ninety-two percent of the 2016 cohort continued with the Pūhoro
programme at NCEA Level 2. Almost all (98%) Year 11 Pūhoro
students achieved at least one NCEA science achievement
standard. Finally, over 4/5 of all Pūhoro students achieved at least
one external science achievement standard at NCEA level 1 or 2.
Introduce students and whānau to
pathways through industry partnerships.
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career Pūhoro has continued to expose students and whānau, through hui
and STEM expo’s, to a wide range of disciplines and industries.
The students and whānau enjoy this and is reflected in both their
evaluation commentary but also in career aspirations (captured
further up the document). Students are now starting to branch out
further into different career aspriations as a result of the exposure
to new fields.

Building on these strong foundations, the programme is able to continue to venture
forward, evolve and redevelop to continue to best serve the students and whānau
aspirations. Everyday the Pūhoro team are learning new things and the programme
features improve. Learnings from the last couple of years have shown that the ‘magic
formula’ that helps Pūhoro in achieving its objectives are:

IT’S PERSONAL, LONG TERM
AND ALL THE TIME
Pūhoro is long-term for students and
there is a high frequency of interaction
between staff and students. This builds
strong relationships but also shows the
programmes commitment to the students.
Schools have Memorandum of
Understanding with Pūhoro and this has
encouraged relationships between the
Kaihautū and school staff to flourish. The
frequency of facetime with schools, helps
to reinforce these connections. They
are now becoming one big information
sharing network.

IT’S ABOUT MORE THAN
LEARNING SCIENCE
Pūhoro works hard to ensure the students
are learning more than what they need to
pass their external achievement standards
- but also has a focus on teaching those
21st Century Skills - those all too commonly
known employability skills that aren’t tied
to subjects but are about broader skill
sets - time management, critical thinking,
communication, confidence etc.

LIVING MĀORI
The programme is guided by a strong ethos. A
kaupapa that ensures the protection and valuing of
Māori identity and knowledge. It is an integral element
of teaching and learning and demonstrates to all
involved that being Māori is an asset, and helps ensure
students understand the value of their own identity.

WORKING HARD BUT MAKING IT FUN
There is a real understanding that science is fun + hard
work. These two concepts come through in the best
way creating an innovative learning programme for the
students that they thrive in. Applied learning, with on
campus enviroments, with a dash of role modelling and
field experts creates a dynamic mix that works well - so
well the students don’t want to leave!
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APPENDIX 1
2016 Highlights
2016 proved to be a hugely successful
year for Pūhoro. In its inaugural year,
the programme enjoyed a considerable
number of accomplishments. The primary
objective for 2016 was to prove that the
programme worked and helped students
to achieve in their STEM subjects. The 2016
structure included:

The numbers in BRIEF

124

tutorials and

45 mentoring

97 students

sessions were
delivered

completed
the 2016
programme

8 schools were

involved across
400 km distance
from Palmerston
North to Rotorua

Delivered 3
wānanga
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Pūhoro
students
affiliated to

13

supporting
industry
organisations
came on board

42 iwi

The results in 2016 were staggering with Pūhoro students not only closing the gap between
Māori and non-Māori achievement rates, but exceeding the national pass rates for the
core science, physics, chemistry and biology external achievement standards altogether.
Ka mau te wehi!

The programme could not have succeeded
without a lot of different people and
organisations involvement. In 2016, the
programme successfully garnered the
support of a whole host of people and
created a united community with the single
aim of helping the Pūhoro programme
achieve its objectives.13

Financial Sponsors:
Te Puni Kōkiri,
NZQA,
Te Tumu Paeroa
Primary Sponsor:
Massey
University

Industry
Organisations,
Māori Businesses,
Māori Scientific
Role Models

The Pūhoro
Community

Participating
Schools and Teachers
from Manawātu
and Bay of Plenty
Regions

Participating
Students and
whānau
Academic Mentors,
Tutors and
supporting
university staff

13
For more detailed information on Pūhoro in 2016 please refer to the 2016 Outcomes reports. This report has only summarised the
highlights from 2016.
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APPENDIX 2
Wānanga

Year 11 - What they did

Year 12 – What they did

Term 1

Professor Bill Williams developed a physics session
that covered learning objectives of the Physics external
achievement standard (AS90940). This included forces,
mass and weight, pressure, velocity and distance.
Students made water rockets from a fizzy drink bottle,
fins (corflute), a tennis ball, duck-tape and a bicycle
pump. Bill, together with associates from the Institute
of Fundamental Sciences constructed a launch pad and
release mechanisms for each rocket.

The Year 12 experience focused on the world of
science and its application within one industry.
In this particular case, this was animal science.
Students participated in workshops including
clinical pathology, anatomy, surgery and
radiography.
Clinical Pathology
The clinical pathology session discussed
common internal and external parasites
of animals and observed them both
macroscopically and microscopically. The
session also taught students how to harvest
cells from liver samples, and to prepare and
examine these cells microscopically.

Student recruitment advisor Kemp Reweti and Pūhoro
Mentor Te Hamua Nikora facilitated a lecture style
pathway panel. The panel consisted of four Māori
scientists who shared their ‘why’. The panel discussed
the importance of knowing your ‘why’. This then leads
to your ‘what’ having more impact because you are then
Anatomy
walking towards your ‘purpose’.
This hands on session explored how the
The panel consisted of Katherine Murray of Ngāti anatomical design of heart and lungs affects
Kahungunu (Masters student); Jason Tahi from Ngāti cardiopulmonary function. Students discovered
Tūwharetoa (Massey Alumni); Karangawai Paringatai- how each organ system depends on the others,
Hare, Ngāti Porou, Ngai Tūhoe and Ngāti Kahungunu either directly or indirectly, to keep the body
(undergrad student); and Tyson Turnbull of Tūhoe functioning normally.
(undergrad student).
Radiography
This lecture style session provided an
introduction of how technology is used to a)
provide imaging of the internal structure of
animals and b) make a diagnosis.
Surgery
This hands on workshop introduced students
to principles underpinning surgical procedures.
Students ‘scrubbed in’ and ‘gowned up’ to
practice the basic skill of suturing.

Term 2

Nessha Wise led a laboratory experience that aligned
to their NCEA Level 1 external achievement standard
– acids and bases. Students learned how to separate
coloured pigments (anthocyanins) in plant products by
dissolving in polar solvents and used chromatography
and spectroscopic analysis to separate and identify the
pigments.

The Year 12 wānanga focused on a mix of hands
on STEM experiences and discussions.

Power for a Just World
PhD student Naomi Wagura led a renewable
energy workshop that discussed how renewable
energy provides power in rural communities
around the world. Student analysed inequitable
Students identified colour changes in pH and heat access to energy across the world. They also
that provided clues about the molecular structure of discussed how countries are able to exploit
renewable energy resources that are abundant
anthocyanins.
to specific regions. Students also built and
Students also participated in a career exposure panel tested wind turbines.
that was facilitated by Massey University staff member
Kemp Reweti. The career panel included Māori staff Process Engineering
engaged across health, agriculture and food sectors. Lisa Students learned about the function of a heat
Te Paiho discussed the importance of building a Māori exchanger. Students participated in an exercise
health workforce and specifically focused on oncology.
that involved applying heat exchangers to
different industrial problems including juice
cooling and biodiesel processing.
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Term 2

Holden Hohaia is the General Manager of Landcare
Research and focused his presentation of land based
science research. Finally, Roimata Strickland discussed
the future of food and the exciting opportunities within
product development which includes the innovation and
improvement or recreation of new food products from
conception to supermarket shelves and consumers.

GIS Mapping
Students learned about Geographic Information
Systems (GIS) and the usefulness in providing
mapping advice to indigenous communities.
Students worked with Moka Apiti to learn more
about his work with indigenous communities to
achieve their own aspirations through the use of
geo-spatial technologies and the integration of
indigenous knowledge systems.
The Future of Work
Professor Richard Shaw and Bevan Erueti
delivered a workshop about the future of work.
This workshop sought to engage students in
a critical debate about the role of technology
in a rapidly changing labour market. Students
considered what this might mean for their own
career aspirations.

Term 3

Senior tutor Paul Stock developed a biology session
that covered learning objectives of the Biology external
achievement standard (AS90948). This method was to
explore the relationship between genes (genetics) and
phenotypes (traits like eye colour) using a classic genetic
model system called Drosophila melanogaster.
Students were taught to determine the sex of fruit flies
through the use of a microscope to identify a baring
pattern on the fly’s abdomen. Students conducted
further experiments examining mutant fruit flies which
were a cross between white-eyed males and wild-type
red eyed females.
Students were then required to count approximately
fifty flies to determine how many mutant fruit flies were
red-eyed or white eyed. This experiment enabled our
students to explore the effects of genetic variation in a
hands-on experience to relate to their relevant external
examinations.
GIS (Geographic information systems) Mapping
Moka Apiti is the Managing Director of Navigators
Ltd who facilitated the GIS Mapping session for our
students. During his session they were each enabled
access to a computer to work through many systems he
has been involved in creating. Te Pahou Marae was the
first wharenui on virtual display through Google Earth
and our students were able to view the different rooms,
carvings, displays and layout of this marae. Secondly,
the students were shown a virtual game through Google
Earth to travel to various destinations in the world to find
significant artefacts relating to each country. The virtual
world has broadened their minds to an alternative tool to
view the world, but also the many scientific careers that
may be associated to geographic information systems.

Engineering
Nathanael Scurr and Morio Fukuoka from
The School of Engineering and Advanced
Technology facilitated the water turbidity
workshop. This experience enabled our
students to learn about the turbidity of water,
using hands on approach. Students were taught
the reasoning for testing the water and they
were each able to conduct their own experiment
by creating a circuit board to do so. The session
enabled students to practise the teachings
they had learnt and to see the correspondence
between theory and practical work.
Biotechnology
Dr. Gabe Redding facilitated a workshop
where students learnt about the mathematical
modelling of sport.
Mathematics is the
fundamental tool required to describe the
world around us. Through the use of this tool
he was able to teach our students the methods
to build models which we can use to answer
questions that are interesting or important to
us. Students were able to relate to his methods
as he engaged with them through the use of
sport,carrying out experiments with a rugby
ball.

21st Century Skills
Te Hamua Nikora facilitated a twenty-first century skills session to enlighten our students on the importance
of ‘self-belief’. During his mentoring sessions students were captivated by his personal experiences and
moved by the methods he used to overcome obstacles. Majority of our students commented that this
session was a highlight of their day as it not only taught them vital life lessons but his humour made them
laugh and feel comfortable.
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good year and for taking
your time to help us succeed.
Thanks for a

Pūhoro student

