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VR in Education: From using VR
to creating for VR

Techweek 2021

ao mariko Virtual Reality
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VIRTUAL REALITY

Poipoia te kakano kia puawai

Nurture the seed and it will blossom
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VIRTUAL REALITY

E rere ténei mihi i a matou

Manaakitia matou

Arahina matou

| a matou mahi

| ténei kaUpa oF This greeting comes to all here

| téneira Bless us together

Help us through

The work and-ourpractices
wiilTwveJd
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Presenters & Outcomes [ﬂﬂm

VIRTUAL REALITY

Aim To learn how can the VR Voom team
support you?

Presenter 1: Kerry Lee
Technology Lecturer, TENZ Chair, VR VOOM Adyvisor

Presenter 2: Sarah Washbrooke
02 Technology teacher, VR VOOM Product development lead

Presenter 3:Nasser Giacaman
Software Engineering Lecturer, VR VOOM Science Leader 03
Presenter 4: Thomas Male
04 VR VOOM Programmer & Educator
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Presenter 1: Dr Kerry Lee
NZ Technology Curriculum in a nutshell
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NZ Technology Curriculum in a nutshell \l/[][]

VIRTUAL REALITY

Pepeha
Ko Aorangi toku maunga
Ko Rangitata toku awa
Ko lonic toku waka
Ko Kerry Lee taku ingoa
Kei Browns Bay ahau e noho ana

Kia ora, Kia orana, Malo e lelei, Fakaalofa lahi atu, Bula Vinaka, Ni hao, As-salamu alaykum, Namaste
Tena koutou, Téna koutou, Téna koutou, katoa
and warm Pacific greetings to you all
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New Zealand

In 1877 it became compulsory for children
aged between 7-13 to attend primary school

In 1901 3% of 12 - 18 year olds attended public
secondary schools

In 1939 25 % of 12 - 18 year olds attended
public secondary schools

What does schooling look like today?
What should our schooling look like?

How can we adequately prepare are
children for their future?




Confidently use ICT to access and communicate
with others

Problem solvers

Actively seeking, using and creating knowledge
Work effectively together

Have a ‘can-do’ attitude

Be resourceful, reliable and resilient

Set goals, make plans, manage projects and set
high standards

Challenge assumptions and perceptions

Participate and contribute in communities

Key Competencies, 2017 New Zealand Curriculum, Page 12
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Curriculum stocktake

3 strands (Knowledge, Capability, Society)
7 technological areas (p.12)

8 curriculum books ' Reduced to 1 book
(each 50-100 pages) (44 pages + flip sections)

...................

The New Zealand CUTFiCUlUM

3 strands (Knowledge, Practice, Nature)
5 technological areas (p.32)
8 components



https://nzcurriculum.tki.org.nz/The-New-Zealand-Curriculum#glossary
https://nzcurriculum.tki.org.nz/The-New-Zealand-Curriculum#glossary

Te Marautanga o Aotearoa

Te Reo Maori

Hangarau

Te Reo Pakeha

Hauora

Pdtaiao
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Hangarau

AAA
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TE TAHUHU O TE MATAURANGA
MINISTRY OF EDUCATION

Matauranga Maori

Kainga

Rauemi tautoko
- Pangarau

- Tikanga a-lwi

- Nga Toi

- Pataiao

- Te Reo Pakeha

(A
HANGARAU

TE MARA UTANGA 0 AD TEAR0A

110

%012 Ihe 0 10 hangarau kel 12 walass @ whal 2ke nel. Mal | 12

-Ngé Reo

- Hauora
-Hangarau

> Akona te Tau: Hine Raumati

'A‘b‘I\ - 6‘1\ ¢'6‘1\ a't" \'A‘b‘r\ - 6‘1\ - 6‘1\ a'6‘1 \‘A‘b‘li

Kainga » Rauemi tautoko » Hangarau

Hangarau Tenoa el

Kei konei nga whakamarama md nga rauemi tuihono, putanga a-ta hoki hei
tautoko i nga kaiako. Ko &tahi o nga rauemi e hangai ana ki te tauaki
marautanga 6 mua, ara, ko Hangarau i Roto i te Marautanga o Aotearoa.
Ka honoa nga taitara o nga rauemi tuihono ki nga paetukutuku whai panga.

Hei tono i nga rauemi a-ta péra me nga pukapuka, nga kdpae whakarongo,
me nga kopae ataata, haere ki te paetukutuku Down the Back of the Chair.

7% ') Nga rauemi tuihono

Hangarau Matihiko
ihil - ia L Kei tenei
Hangarau Matihiko [l uta te marautanga Hangarav. Kei tenel pae
tukutuku étahi rauemi hei &whina i nga kaiako ki te

> D 58 B DA 8K
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Tirohia ma te reo: Maori | Ingarihi

Nga hononga whai panga

Te Marautanga o
Aotearoa -
Hangarau

He Kohinga Rauemi

ﬁ a-lpurangi
A

- Ma te Pouako
MATE
PoUAKO

130 03 kI AG3 1Ukanga hangarsu o 18 1 € 13%0u 2puna he huarshi hal
whainga m3 ou
Tikina atu i tuswhakarere
Ite sokohaty
Nga mohiotangs o ratou ma

Heikawe i 2 t5tou i roko i teso taros
Kus tokoto ké t= whariki i rarangshis e ratou

Wanangahia, tuakina kia tsu
Rangahaus kis maumahara
Manskohis kis whiwhi 2i
Te matauranga Maori motuhake
K13 2ipu ke 00 KaKano hangaras i 3 (ou 3konga, ma whakawhit kirern, ma raweka, me whakamirau
Kia mau onw
To Whaitake o te Ako i te Hangarau E tka 3n3 K3 iehurata ngs 3humnga onga
Maewhaliske ng3 Kaupapa hangarau Ma kore e MOMS Mt ket 13 Kaupapa hangarau. A, he waht
whita mb m kare noa tha. and Mo 12 33 Whakasro i 12 1aha hinspe me 12
=hawhakano. Kol rom 3u3 wahanga | 1 mahere
M3 1@ hangara ka 13 rangatira nga 3kongs. hoaho3 3 50 3konga.

"u-mmlnmmwmmwnun
hurur. Me 20 and kI ng3 uara, nga pikenga,
ma ng3 mahicwnga hangarau o 1@ 30 ¢ taunga
anal.

Ta Hanga o ténoi Wahanga Ako
£ rua ngawhanu, ko Ng3 Ahuaianga Mans o

w me To Fau Hang
Waeatt k3 taka mal ki g3 3ho haNgarau @ rima.
¥o 1o Hangarau K3, ko 1e Hangarau Kolora, ko
Ng3 Hanga ma nga Puhanga Manawa, ko Ta
Hangara: Mathiko, ko Te Tahike me % Hangarau

He rerske ng moiownga kal 1a whanu. Ma hono
g2 whan @ 3 ki ng3 3h0 kus kowhirita hel
103paps mo e mahl hangarau.

M3t 112 kaupapa whanut ka tKa ihe nga aho hel
Swhina. Terd pea @ rua, @ 1oru rangl nga sho @
hangat ana.

Mz hangal 1@ aromacawl ki Ng3 whiings ket nga
whenu.

"‘""n-».--
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Strands (3)

Technological Practice
Technological Knowledge

-Planning for practice e
-Brief development /7 7~ = N -Technological modelling
-Outcome development ,/ \\ -Technological products
& evaluation ! \ -Technological systems
. |
N . Technological | Q
) 4 \ Literacy /
\ / RSN
N\ /
~ “ > 7’

-~ = ™

3 : Nature of Technology
omponents
p (8) § -Characteristics of technology

-Characteristics of technological
outcomes

\ 4




Indicators of progression and teacher guidance

" INDICATORS OF PROGRESSION: LEVEL 3

GICAL PRACTICE NATURE OF TECHNOLOGY TECHNOLOGICAL KNOWLEDGE
Teachersshoud stablsh et e Gevelopea roous vt CoTpeencesand e ready i begin wotig | Teachers shou establ f udens havedevelopsd ot el o undersandings and r ead
thvee achi jecti jcal pracsce and pian leami towards level tree: for the nature of technology and plan leaming experience

achievement objectives
to progress these as guided by the level three Indicators below these as guided by the level three Indicators below.

Brief Development Planning for Practice Outcome Development & Evaluation Characteristics of Technology Characteristics of Techno

TECHNOLOGICAL PRACTICE: INDICATORS OF PROGRESSION

ACHIEVEMENT OBJECTIVE AGEVEHENTOBECINE
b Stogerk et o "“ and are ready to beos tobegin Teachers should establish i students level and are ready to begin working towards level
Describe the nature of an Undertake planning toidensfy | InvesSigate a context to develop ideas for L impact lmastandmtedruogcalumures, louet e e " 5 sy o are ready b dres =
intended outcome, explait the key stages and resources potental outcomes. Trial and evaluate these mmaeinhmwdbylemruogyinriwicd fit for purpose by the relationship betweery :‘ﬂ"g”“’;“ P e x m‘gmmle’dmm d”e"' “hmm mgw”mm ponents, and pian leaming <ix Indicators below. xipn byl
howit Sevieed irad 1o devel b s bl s [ Pt = ! :xperiences to progress: QUIED DY INE ve 10 i s . by the level i .
or opportunity. Describe the Revisit planning to include outcome to address the need or opportunity. knowledge is validated by successful function. |
key attributes that endble reviews of progress and identy | Evaluate this outcome against the key Brief Development Planning for Practice g‘"“"‘?'n"’“""""“‘“ Brief Development Planning for Practice Outcome Development & Brief Development Planning for Practice Outcome Development & Evaluation
o fons for afrioutes and how it addresses the need or vahaion | Evaliaton
an outcome. decision maki! opportunity.
= ACHIEVEMENT OBJECTIVE ACHIEVEMENT OBJECTIVE ACH OBJECTVE  AGH OBJECTIVE ACHIEVEMENT OBJECTIVE ACHEVEMENT OBJECTVE OBJECTVE OBJECTIVE
TEACHER GUIDANCE TEACHER GUIDANCE OBJECTVE Students wit: Students wil: ‘Students wil: Students wil: Students wil: Students wil: Students wil: Students wil:
To support students to To support students to To support students to undertake outcome: To support students Towmmmmm Students wil Undertaice planning that includes Investigate a context to develop Justify the nature of an Analyse their owm and others’ Analyse their own and others’ outcomes | Justify the nature of an intended Crifically analyse their own Critically analyse their own and ofhers’ outcomes o
brief developmentat | undertake planning for praciice develowmmdevammalevelmree char: of technology at level 3, teachers could: m:erm ‘technological outcomes Justify the nature of an the i past ideas for feasible outcomes. relation outcome in refation to the and others” past and current infor { for feasil
level three teachers could at level three teachers could: could: * provide students with of different intended outcome in ‘actions and resourcing, exploring Undertake functional modeling to the need or opporturity. seledammd\neofphmng feashle outcomes. Undertake ongoing need or opportunity and justify orderto dertake
* provide the need or * ensure that there is a brief mmwaesawmmm technologist's practice and guide them to identify * provide students with a range of technol relation to the need or impiications for future actions that takes account of Describe specificati i terms of key make informed selection and modefing, taking account of stakeholder and
‘opportunity and develop against which planning to against which a developed outcome can be how social and environmental could have with unknown functions to explore and opportunity. Describe and acoessing of resources, and feedback, in order to select and that refiect key stakeholder andpmfymngdemm: that takes account of key stakeholder stakeholder feedback and wider effecive use of planning tools. trialling in the physical and social environments. Use the
the concephal statement in develop an outcome can evaluated infiuenced their decision making about what shoud mwmﬁr\gmom’ the key atfrioutes consideration of stakehoider feedback, o | develop the outoome that best feedback and that wiliorm | (including those relating to the feedback and traling in the physical Use these to support and justity 1o select,justiy, and develop a final
negotiation with the studerts. |  occur  cctablioh et bl S be made and why, how planning shoukl be done and | the possible Ainclion they could perform) idenfedin siakehokder enable the development of an outcome. addresses the key atrbutes. cpentol an ra of esouross)that | and socal enronmerts. s he mgmgplawmgmvnllsee outcome. this outcome's finess for purpose:
. . . . - s - r feedback outcome: evaluation 2 development of an outcome: against the brief and justify the evaluation using feedback
guide students to describe provide students with an and supports student innovation when whwstpcouivces shockdbe wiod, hommedesinks okl | | eaploniion ord sty of e plasic inform the development feedback, evaluate the outcome's mmnmm the outcome that best addresses through to completion. from stakeholders.
the physical and functional overview of what they wil generating design ideas benunnﬁledaﬂmedmwwmbe * provide students with the opportunity to ofan oukcome ad s finess for purpose in terms of i <. Evaluate the findl i
nature of an outcome (eg, need to do during their * provide to drawing evaluated, and outcomes that are siméar evaluation. ow wed it addresses the need or outcome's finess fo purpose against
what it looks like and what it technological and modeling skills icate and pwtdemmmeopmmy!oe:phea nature but have difierences in their phyg opportunity. the brief.
can do) taking info account guide students to identey key explore design ideas. Emphasis range of and guide them Vice versa
meneedoroppmmty.“a stagesa?placexema progressing 2D and 3D drawing skills and vmymeyvhaveda\gedpvernme.ﬂe._asonsh * support students to understand that the | TEACHER GUIDANCE TEACHER GUIDANCE TEACHER GUIDANCE TEACHER GUIDANCE
conceplid shewenis S of somo using manipuiatve media such as plastcne, IES NCIKE SICh TGS ok Cin users, socio-cultural and physical locatiq To support students To support students to undertake: To support o To support students to To support students to undertake: To support students to undertake To support students to To support students to undertake outcome development
resources avalable o et ey, | (e o st Sk, covat ond coomnerkal determine how the physical and functio o undertake brief planning or prackce atlevel four oome. practios bref atlevel six undertake planring or practice | and evaluation a level six teachers could:
* guide students to identify the :‘zﬁdm develop knowiedge Loy - Of mmﬁ:’%@:mﬂw mmtmw teachers could: evaluation at leve! four teachers atlevel atlevel five level fi ™ teachers could: atlevel six teachers could: + ensure that there i a brief with clear specifications.
s, andsﬂsmedmlhe x . a selection of brooms describey teachers could: * ensure that there is a brief against * provide an * ensure that there is a brief * ensure that there is a brief with * provide an appropriate context 'mmmmuah‘d against which a developed outcome can be evaluated
mmmm M'Wbam properties of the * quic h;ﬁmmhelrmnem Mmmalawhtes(demma:‘eveamm * provide an appropriate. which planning to develop an outcome |+ ensure that there is a brief context and issue that a andissue that i that
attributes reflect those equipment, and/or tools: students could use technologies on society andior matenial to another location, 1) context and issue can ocour with atfributes against which allows students fo acosss. develop an outcome can cocur 10 acoess deveiq:mmmral vation and critical ing
are deemed essential for the students o select from and + support students to evaluate their outcome environment over Bme but whether they are for a young child that allows students + provide resources inciuding a of ‘adeveloped outcome can be resources (including key * providea of planni * establish and guide outcomes
successful funcion of the Quide students to select those against the brief. ” * provide students with opportunities to discuss. kitchen fioor or for an aduit to sweep waj 1o access resources appropriate . w, evahated ) m:m;‘:eon o student’ a’da;a;es vénnmimm\;;ua . ‘students o + support students to develop drawing and modelling skiis
outcome. that will be suitable for their knowledge as knowledge will mean quite different physical attribud (including key g $ + establish an environment that * support students to identify 1o analyse these to inform analysis of existing outcomes. rabons analyse a range of planning fo communicate and explore: ideas. Emphasis
outcome i for upon to ensure the broom is it for its puj stakehoiders) andor tools for students encowrages and supports student. | a need or opportunity and selection ofthe toois ey wil |+ prowide opporturities to develop *+ support students to identiy a tools that have been usedin should be on progressing 2D and 30 drawing skills
+ guide students to refiect on of a sucoessfu outcome and that if this knowledgeis | @ selection of brushes could be describg * guide students 0 to select from and support students innovaion when generating develop a conceptual fo man 2 need or opporturity o past practice and increasing the range and complexity of funcional
progress o make informed useful for a number of situations it can be codified for physical natures (all have fiexible bristie] identify a need or to select those that will be suitable for design statement record their planning mw“ewg‘gmﬂ the given issue and context . ‘students o select modelling
decisions regarding next quick reference. For example; material tolerances, which they are used will determine their| opportunity and develop "ﬂ'mﬁv * provide opporturities to develop * support students * support students to review ideas. should be on * support students to understand planning toals that will * support students to explore a range of materials/
steps. ratios, dosage. as to whether they function to clean, act aconceptual * provide planring tooks and support drawing and modeling skills to understand the physical and evaluate progress to progressing 2D and 3D drawing the physical and functionainature | provide aperoy components and to develop the necessary knowedge
‘spread a substance, or to separate som) ';msﬁdeﬂ:e Qymwﬁmmm s and expl n: o mmhermmﬂamms mlka\dl\;mhw required of their outcome: bmwmmmm and skills to evaluate and use them
LT 5 understand stages and resources needed, Emphasis should be on requi outcome: isions. complexity of functional modeling * support students to develop recording pianning * support students to undertake prototyping to evaluate
esibopaiidhios i hysca oo | g wen ey wleedto Poyesn DDy | ik e devep | Guce sdnts o enre + provide arange of materia/ s and sty were treoutcome's inec for purpose and ety any
Thatis, the funciional nature requiremed 2y . e ki ey alribules ok rope i shudents © them based on key and * support students (0 ensure urther development re
around the sutabily of proposed physiq Gz, sudhow e 9. Foome s otk ey need . | ety cf nckrel P wider e resources are  support students 1o gan targeted stakeholder eedback,
key attributes relate capture what students plan to do and modelling materials, components, skills to evaluate and use them considerations. availabie (stakeholder's,
(for example a chair for a child wil consf tothis what they need to doiit to guide their + prowide a range of materials/ , equipment, + guide students to evaluate outcomes (wnwnems.
of the chair) and the physical nafure * quide students to practice and allow them to review this ‘components and support andior hardware) sutable for in situ against brief specifications. , equipment, tools
- maatﬁﬂw:ml(";ﬂl consider the key requiarly) ‘students to develop the their outcome ‘andior hardware) suitabie for
technological outcome at any time (for ¢ ind the . n and skils * support students to manage their outcome
iron pots will not b suitable for everycia] where the ther totestand e them e and resouces, i support students o use
* guide students to understand that the jud) outcome wall be located. progress at these points * quide students to evaluate stakeholders interacions. selected tools to manage
technological outcome as a ' or ‘bag ¢ resources to ensure:
mmkmy organise their selected resources atfributes. completion of an outcome.
userfs and the context they would norma on of progress
INDICATORS INDICATORS INDICATORS INDICATORS INDICATORS INDICATORS INDICATORS INDICATORS INDICATORS
T bt ko o S e Students cant Students can Students can: Students can Studerts can: Studerts can: Students can: Stusents can Students can:
+ describe the physical and * identify key stages, and + describe designideas (either through |+ describe how sodietal andior * de itie sers and functions of om:mm .ldemfya\dreo(rdkey:ugs " nﬁm :ppnm’nrth?megven .dplla'|mghokh'mmn nmmwm?a?:::ydm ’ a,"ww “on pla?:\gm .mmmmdmmmm“'
mmmn:yn;ee:;tgm mm i drawing, modes and/or verbally) for potential canmﬂmeem:;“eoplexdedmnuc('emmey Mbasedm;mww!s issue and o verbally) or potential outcomes context and issue the selecion of tools best existing outcomes + establish a conceptual statement toinform the selection of + undertake functional modeling to refine design ideas
ukcome record s outcomes would undertzke selection + describe exampies of technological outd e:taulsnaarmpw be undertaken, with progress review + undertake functional modefi * establish a conceptual suited for thei usetoplanand  » undertake functional modelin that justfies the nature of the: planning tools best suited for and enhance their abity to address the specifications
produce and expiain how needmbewnmdmme + evaluate design ideas in terms of key and how they would make and test an outcome physical natures that have similar funch points clearly indicated htvdwdedmideasm? statement that justifies moritor progress and record o el . why such an their use to plan and monitor .mwwﬁ;ﬁmmmmww
the outcome will have the sure an outcome is completed atributes to develop a conceptual designfor |+ explain why particular technological outcomes have | + describe examples of technological outq * review paints, that the nature of the outcome: key decisions conceptual design that addresses the. ‘outcome should be developed progress and record reasons the development of a conceptual design for a feasitle
abistyto address the need of |+ explain progress fo date in The oulcome changed over time functionl natures that have smiar phyd kg and revise i a y andwhy suchanoutoome. |+ i u:u‘gy i + establich the specifications for for planning decisions = outcome
terms of meefing key stages |+ select materials/components, based on + describe examples of how technology has impacted | + expiai echnological outcome an appropr an | - testthekey shouid be developed and recond key stages, based on the $ toais to establi + evaluate the conceptual design against the
+ describe atiributes for and use of resources, and their properties, for use in the on the social world over me gnodr;m;engn & outcome should be properties of materials/ + establish the speciicaions manage fime and resources mwlembasedmmﬂ nature of the outcome required to aﬂwkﬁvw;l Sficat .
the outcome and i jons for production of the outcome + describe examples of how technology has impacted compnenis © sefec iose! L practs pruperies, b select hose akieet tho need o pprniy; illy potental finess for purpoce
those which are key for the they need to do next. . an that the brief on the natural world over ime. + establish the key ‘appropriate for use in the the nature of the outcome: interactions) to ensure appropriate for use in the: o of th resources, o i based on
development and evaluation produce an oulcome fhat addresses atributes for an outcome production of a feasie outcome recuired to address the of an outcome: a feasible outcome: in which the outcome will be 0d 5 Schis b ot their periormance properties, to select those appropriate:
+ evaluate the final outcome against the key + identify that technological is knowledge informed by stakehoider . and tial a of need or opportunity, + use planning tools to record and tial a ofthe situated and resources availatie comgletion of an outcome:
0428 oucome: attrbutes to etermine how well it met the it lcilogets ayeeis ek n g3 . Py ke - * produce prototype ; i for use inthe producton of a feasibe utcome
o = agree ing considerations key key 9 outcome: . xfg‘;‘!ﬂﬁ*mm + produce and frial a prototype of the outcome 1o evaluate
opportunity. * communicate key + evaluate the fitness for purpose: stakeholder consideratio s - 2 the fitness for purpose allow an outcome to be evaluated et Bmumammemfy' ‘any changes that
attributes that allow an of the final outcome against the * communicate specificaions IMe, resources 3 of the final outcome against the: as fit for purpose. revisions in ways the outcome
outoome to be evaluated key afirbutes. ot aow an ckcome o be stakeholder inferactions. specificatons. * justy the specifications i terms mﬂ::fﬂaﬂw . mmmtowwmm
as fit for purpose. cvohiniod a6 it for purpose. of key and wider community design decisions and evaluations of fitness for purpose.
nation, See WWitec upport
on. d Curriculum Support

https://technology.tki.org.nz/Technology-in-the-NZC/Technology-indicators
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COMPONENTS OF NATURE OF TECHNOLOGY: INDICATORS OF PROGRESSION

Characteristics of Technology

LEVEL

1

—> INFORMS WITHIN A LEVEL
——> PROGRESSION TO FOLLOWING LEVEL/S

Kientify that € > | Identify that technology invoves | €|  identify that technological practios imohves
technology helps people designing and making knowing what you are making and why, planning
1o create the technological cutcomes for an what 1o do and what resources are needed, and
made world, identified purpose. making and evaluating an outcome.
Describe the L4 Descrive examples to Bustrate when technology has had a €| Descrive how particuiar Kentity social and/or environmental
refationship between positive impact on society and/or the environment, technological cutcomes have tssues that may have influenced
technology and the changed over time and identify particutar technological practioes
made, natural and Describe examples to Bustrate when technology has had a if this resulted in changing how and/or the attributes of outcomes
social world. negative impact on society and/or the environment. people do things. peoduced.
v v b l
Explain why particular Describe examples of Describe examples of how Identify that Describe how societal andlor
technological outcomes how technology has technology has impacted on technological knowledge environmental issues can influence what
have changed over impacted on the social the natural world over time. is knowledge that peopie decided to make, how they would
time. world over time. technologists agree is undertake planning, the sefection of
useful in ensuring a resources, and how they would make and
sucoessful cutcome. test an cutcome.

I

Identify examples where technology has changed people’s
sensory perception and/or physical ablities and discuss the
potential short and long term impacts of these.

\) N J
Explain how &> Bxplain how &> Explain how people’s past experiences Explain the &> Explain how Discuss examples
people’s people's of technology (both in terms of the role codified and why of creative
perception of perception of nature of practices undertaken and knowledge technological and critical
technology technology the initial development and ongoing plays in knowledge thinking that
influences their impacts on future manufacturing of outcomes) influences technological becomes have supported
acceptance of technological their perception of technology. practice. codified. technological
technology. development. innovation.
T— 4 \L
Explain how &> Describe examples of interdiscipinary <> | Explain how different discipines | €| Explain why collaboration
interdisciplinary collaboration in technology that has have impacted on technological s important in
colaboration in technology influenced, or could influence public practice. technological
can enhance and/or inhidit understanding and acceptance of developments that
technoiogical development technology. y: S| ivolve interdiscipinary
and implementation, work.
pa -
| - >
| iy !
v v W 4 ‘l’

Discuss examples to illustrate how socio-

-

Identify and categorisz knowledge and skills from
technology and other disciplings that have informed
decisions in technological development and manufacture.

Identify examples of creative
and critical thinking in
technological practice.

o,

&> Explain how critical evaluation, €~ Explain how competing

Progression diagrams

VIRTUAL REALITY

Quickly identify
e All indicators of progression
for each component

® Links between indicators
® Prior indicators

® Next indicator

https://technology.tki.org.nz/Technology-in-the-NZC/Technology-indicators
14



2017 revised technology curriculum (16 pages online)

- 5 new technological areas

VIRTUAL REALITY

=

Technology

in the New Zealand Curriculum

Wa've revised the 0¥ ara to

the of agral

in the New Zaaland Curnostum. The godt of this change & to onsure that 28 kamars have the

o dgitary caeab
on cur students behiding thor skifs o thay can be

Thes change Sgnas the need for greatar focus

rnovatve creators of dgital solutions, moving

Dbayond solaty baing users and of dgital tec
Schoots will ba to fusy the revesed area into thalr curmcussm
by the start of the 2020 school yoar.

What is technology about?

Kaua o rangiruatia te Aapal o te hos;
© kovo fo tatow waka o 0 A7 g2

Technology & intervention by desgn. & uses

- o creats
technologecal cutcomes, which sepand human
pomitilbien by addramuing needs and alang
opOrtunfies.

Desgn By wnd

and i» ul the heert of technological practica. It

= mformed by cribical and creative thenkeng and
peahc dasgn procassss. Effectve and ettecal
deaign reapects the unigue relationahip that New
Zeslendecs have with ther physical ervironment and
smbraces the ugreficance of Mécr culture and world
wiow in its practice and iInnoweticn.

Why study technology?

With it focus on dasgn thirkong, tectmology
tobe

refiective and ortcal in dexigring new modebs,

products, xcftwars, syatema and tools to benett

pecple while taling sccount of thek impect on
cultural, sthical, arvironmantal and sconomic
cendtiora

The aim & for students to develop brosd
and

that will squip tham Lo particpats i xociety

@ irformed cittrens and provide a platform

for relaind loarn
that tachnology & the reault of human activity
by slories and from thetr

heritage, from Actosrce New Zeslend's rich cultursd

and trom v ot

abéry to maks sense of Fragss and the ebity o
maks mage: thet make snss.

Aa they leern in tectnology, atudentx
draw on and fhurther develop the key competencea.

Technology — Learning Area Structure

Three strands

* compulsory shaping
learning experiences
across the five areas.

* described separately, but
almost always integrated

and entwined.

* embedded in each of the
five technological areas.

Unirning
octeomet

Tecraciogical

The technological areas
provide the context for
learning.

~

The New Zealand Curriculum

Py e

Technology

Bz

Designing and doveloping materialy cutoomes Compatational thinkng for digtal technologes

Designing 0nd doveloping [rocessed outeomes Detigring and diveiopng dgial outcomes

Design and visual communication




Technological Practice .
Technological Knowledge

-Planning for practice - ———

-Brief development 7 < & N -Technological modelling
-Outcome development I/ \\ -Technological products
& evaluation / \ -Technological systems

Technological |
2R K

\ T —]

\ / DDDO
DVC \ /

CT

DDPO Nature of Technology
-Characteristics of technology
DDMO -Characteristics of technological
outcomes

' Technological areas (5)



Y¥VV W Ministry of Education ABOUT US CONTACT US

Te Tahuhu o te Matauranga

0-6 YEARS 5-19 YEARS 16+ YEARS OUR WORK

Tertiary Education Ministry of Education

Early Learning

Digital Technologies and
Hangarau Matihiko learning

Our education system equips children and young people with the
skills and knowledge to participate, create and thrive whatever

pathway they choose to take.

In response to this fast-evolving world we have adapted our National Curriculum to

now include digital technologies learning.

About Digital Technologies and Hangarau Matihiko
(DT and HM) learning

https://www.education.govt.nz/our-work/changes-in-education/digital-technologies-and-hangarau-matihiko-learning/
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Progress Outcomes
(for CT & DDDO)

)

Computational thinking for digital technologies: Exemplar 9

PROGRESS OUTCOME @)

S

Robotics challenges

Annotation

Jamal and Roman are able to decompose a robotics problem into logical steps, write
an algorithm for the problem, and create a program for a robot. They test whether the
program functions as intended when downloaded to the robot and then refine their
algorithm and program. In doing so, they show that they are able to use a block-based
programming environment to create a program that uses:

» sequence (blocks in the correct order)
= inputs (readings from colour and ultrasonic sensors)
+ selection and iteration through the use of repeat-until loops.

They also show that they can:
« refine an algorithm and program to be more precise

+ understand connections between programming and algorithms by using an algorithm
as code comments to guide and document programming.

Background

The students have been learning to program robots using the LEGO MINDSTORMS* EV3
integrated development environment (IDE). They have practised writing algorithms to
decompose problems. They have worked in teams to write, test and debug programs to
solve different challenges, using input from various sensors to make decisions about how a
robot’s motors should move. They are learning the fundamental building blocks of programs
(sequence, selection and iteration) so that they can combine these into larger programs to
solve a series of problems.

Task

The students are asked to work in pairs to write algorithms for problems that may arise when
developing larger programs to solve multi-step robotics challenges.

They are then asked to test their algorithm by translating it to LEGO MINDSTORMS*® EV3
code, using the algorithm as code comments and checking to see their program works when
downloaded to the robot. The students are asked to refine their algorithm (and program)

if bugs are found upon testing.

This task provides an opportunity for students to use the discipline-specific language of
computer science.

VIRTUAL REALITY

Computational thinking for digital technologies

POI1 PO2 PO3 PO4 POS P06 P07 PO8

o o o o o
.~ Progressoutcomesforyears-10  Progressoutcomesfor NCEA

Progress outcome 4

The alignment to levels 1-5 of the New Zealand Curriculum (NZC)is tentative and theoretically derived until
teachers have had the opportunity to implement the digital progressions.

Jamal and Roman formulate their original algorithm for the problem.

With your partner(s) write the algorithm for:

Moving forward until the robot detects white, then turning
Student response the robot until an object is detected (e.g. a can) 30 cm or

closer and then moving the robot toward that object.

Repeat until colour sensor reads > 50:
Turn both motors on

ﬂ%% uf “fup
/ 97 T sl mwn dow

Turn both motors off

Repeat until the ultrasonic sensor reads = 36cm:

//34 //gd/uf Stop the motor

They test their
algorithm by translating
it into a program that
uses input from colour
and ultrasonic sensors,
selection through use of
comparison operators
(greater than and

equal to), and iteration
through a repeat-

until loop. Their code
comments are taken
from their algorithm.

P T — I

e@(;;u—'—ﬂﬂw -%u.
“jujpmwm r: > ngJ Sy

Mr Cusack: What did you notice when Hemi tested your instructions, Cheryl-Ann?
Cheryl-Ann: They worked. He went to each plant and got to the beehive.

8- ojw == '

‘bl

‘Repeat until colour sensor reads Tum both Repeat unbl the ultrasonic sensor reads Stop the
> 50 (sess white): el = 20cm: mator
Progress Outcome 1 Move forward both motors Sion tm ook Tum ons mozor on
Jamal: We tested the program, but the robot just spins around and around

and never stops.

https://technology.tki.org.nz/Technology-in-the-NZC/CTDT-Progress-outcomes-exemplars-and-snapshots

Mrs MacKenzie: What is the logic you are using to stop your repeat loop? Also, have
you thought about how the robot will move toward the object once
it detects it?

Roman: We are making our loop continue until it sees an object “equal to”
30 centimetres away Th/s won't detect anythmg closer than 30
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NCEA Achievement Standards
Digital Technologies & Hangarau Matihiko

/"\
AAA / NS
D ™ ™ ™ ™ ™ ™ ™ ™ ™ e s e e e el
e i
MINISTRY OF EDUCATION
TE TAHUMU O TE MATAURANGA

Computational Thinking (CT)
Designing and Developing Digital Outcomes (DDDO)

I Digital Technologies & Hangarau Matihiko

as

Digital Technologies Learning Matrix e | A

Curriculum Levels 1,2, and 3

3.3 (A531502) Use compiex techniques to 27 (as31508) iplex programming ; 30| ) e
- - develop » catabase (4) techniques to develop 8 computer program (6) of Geveloping a digital outcome (3]
Learning Area Whakatauki:
cvcopa digiai mecs utcome (4 | developa st technolog @
Kaua e rangiruatia te hapai o te hoe; = .
e kore t5 tatou wako e G ki uta. r" :' - — - = 25 (x5 oemorarst s
Don tmowofWM; 23 (A591892) Use sdvanced techniques to 27 grammi 2.10(; ) Present 8 summary of
op 2] P & computer program 5] ing a digi (
our conoe will never reach the shore. : 23 y
cevelop s digitsi media outcome (4] evelop s digita! tecnnotages outcome (6]

_ 1 £1{4591577) Deveiop s propessifor s
B R T oL Sl e
Digital technologies are made by Digital outcomes are created fora igital technologies enhance and All digital technologies are e e Lt # _
people, for people, within cultural, | purpose by following appropriate expand human possibilities. underpinned by algorithms and e e e e | o el )
social, and environmental contexts processes Outcomes are created to solve computer science prindples mansge data (4 s - > anding
problems and ‘ll\aﬂ-m new futures U(mlm(:)dwlm.- P 2 i () ' g lﬂ:re\mwpe(z'
Significant Learning e e e

Students will understand how digital technologies impact on end users by considering the following matauranga Maori principles: kotahitanga,

whanaungatanga, manaakitanga, wairuatanga, and tikanga

At Curriculum Level 6, students will...

At Curriculum Level 7, students will_.
{indicative only)

At Curriculum Level 8, students will ..
(indicative only)

3.2 (AS31301) Apply uzer experi

ience
0 develop 8 design for s cighal
* < (3)

5

33 1 puter

) Aplcx technicy i comy
eveiop = network (4] science (3) [Externat)

1.5 (4591851 Develop an electronics
outcome (5]

VIRTUAL REALITY

* investigate and consider possible * investigate a specialised digital * independently investigate a specialised
solutions for an authentic context or technologies area and propose possible digital technologies area and propose Digital Technologies and Hangarau Matihiko
issue solutions to issues they identify within possible solutions to issues they identify

« understand that digital technologies and that area « analyse the impacts of digital * Drsnd HMOnina T NCE,

the concepts that underpin them are
influenced by the people, societies, and
cultures that create them

* compare the impacts of digital
technologies outcomes and concepts
from a range of social and cultural
perspectives (including matauranga
Maori)

technologies outcomes and concepts
that underpin them from a range of
social and cultural perspectives
(including matauranga Maori and

accessibility)

® Technology 1€aring area ...........coccoweeeueemeecuneeeces

® Curri structure
® Cc ional thinking progress outcomes .......

® Pedagogy

° A
® TandL prc

® NZCL7-NCEAL2
Programme 1
Programme 2
Programme 3 ...

* Designing and develoging digital outcomes progress outcomes

Programme 4
Programme 5 .....

Programme 6
Programme 7

P ogramme 8

L6 - NCEA L1

Pi 1

Programme 2.

Programme 3

Programme 4

Programme 5

Programme 6

Programme 7

.
z
0...00.080..00000

Programme 8

Specialist strands and components

Resources
Key terms

https://seniorsecondary.tki.org.nz/Technology/Digital-technologies
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‘92 Presenter 2: Sarah

Digital Technologies in the classroom
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Who am |¢

Tutor Hentity
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R,markables Kia Takata a-Matihiko ‘ \ '

" Digital Readiness
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\
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DETTAE:

ROYAL OAK

INTERMEDIATE
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Knowledge Creation

How can we ensure our students
deepen their knowledge in

Digital Technologies?

By moving from being...

... ‘users’ to ‘creators’

‘A rich seam”, Michael Fullan

Copyright VR Voom

VIRTUAL REALITY

Figure 7:Technology Use and Knowledge Creation

Develop simulations or animations [ 3% <
Work with others from outside class [l 5% ‘
Use simulations or animations [l 5% High level

uses of technology
Create multimedia presentations [ <%

Collaborate with peers on learning... [ NG 5%

Access class resources or online materials [ NG 2>

Analyse data or information ||| NG 5% <
Write or edit stories, reports, or essays [ NRRNEI |55 <
Take tests or turn in homework || NG 7% Bsle sises
of technology
Practice routine skills and procedures || N N N 2<%
Find information on the Internet ||| NN ¢ <

Technology Use and Knowledge Creation
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Carriculum

e-Learning/ICT Capability )

Kia Takata a-Matihiko

Digital Reaclness versus Digital Technologies

Where is creating content

for VR in this space?

‘users’ to

Kia Takatu a-Matihiko
Digital Readiness Programme

Copyright VR Voom

Learning
- developing capability
to learn with ICTs

Create solutions
and learn about
Digital Technologies

e-Learning or Information Communication Technology (ICT) Capa
in the New Zealand Curriculum

Presentation Digital products
tools

Robotics, mechatronics,
and automation
Locate and store
information

Coding and programming
(sequence, selection and
iteration)

Digital
publishing
Computational
Spreadsheets thinking
and graphing

Interpret
timelines Software
engineering

Analyse and

Ownership and S
P visualise data

use - copyright
law

User Interface

Algorithms

Managing files
Digital

AR 5 Pattern
citizenship

recognition

Mapping and

geospatial tools Systems thinking

Online Decompose problems
communication
and collaboration

Storing and Transmitting
data (binary numbers)
Digital music /
multimedia
Data collection,
presentation and analysis

e-Learning is learning and teaching that is
facilitated or supported through the ')“‘D.‘,‘:»,
appropriate use of ICTs ct coF

\C

Assists the making of
connections, enables students
to enter and explore new
learning environments,
overcoming barriers of
distance

Facilitates shared learning by
enabling students to join or
create communities of
learners that extend well
beyond the classroom;

Is explicitly planned,
integrated into curriculum,
and taught across all subject areas

New curriculum content for year
1-10 students with a focus on
learning in authentic contexts,
using an iterative, design thinking
process.

Develops knowledge,
understandings and skills of
the underlying concepts of
computational thinking for
digital technologies (CT)

and designing and developing
digital outcomes (DDDO).

Innovative
Creators

Z Nl
¥/ Tochno\o®

Assists in the creation of supportive
learning environments by offering
resources that take account of
individual, cultural, or
developmental differences;

Enhances opportunities to
learn by offering students
virtual experiences and tools
that save them time, allowing
them to take their learning
further

Adapted from New Zealand
Curriculum (2007)

Ministry of Education

by Learning Media Limited p.35-36

Incorporates digital citizenship,
fluency and literacy, when considering
the ethical and social impacts of using

technologies.

Students learn that technology is the
result of human activity from their

\ heritage, Aotearoa New Zealand's
rich cultural environment, and
contemporary examples of
technology.

Digital Technologies
enables students to build
skills and capability so

creators of digital soluti
This relies on and extends
Learning/ICT capability,
s beyond
sers and
of digital
nologies

Digital Fluency is about

13

Digital Technologies is about learning

nderstanding how to use to be a creator in the digital world,

not just learning to use systems.

Digital Technologies is NOT about
learning WITH technology (e-learning),
it's learning ABOUT technology.

Tim Bell
University of Canterbury

Examples of e-Learning

in action

Use digital concept
mapping tools to plan and
select research tasks.

Use presentation software
to present findings of an
inquiry that includes text,
images and video.

Use video to analyse a
sports performance to
provide coaching tips

Use a computer simulation
or game to test predictions
and collect data.

Use a search engine
effectively as a research
tool

Use spreadsheet functions
to create tables, record,
sort, calculate and present
data to identify trends

Use an online game that
has a grid map system to
learn about directions.

Share a book review or
information using a QR
code.

Use tools such as Google
docs to work collaboratively
on a project and Skype to
connect with outside
experts.

Digital Technologies Hub by Education Services Australia
shai

red with Creative Commons Attribution 4.0

unless otherwise indicated.

Examples of Digital
Technologies in action

Code a makey makey to
play sounds from bottle
caps

Create a QR code image
using black and white
squares. Invite a classmate
to decode and access the
information contained.

Compare a transport
network system and
computer network system
to explore ideas about
pathways, reliability,
protocols and security.

Create an interactive story
from a favourite book with
user-input using a familiar
programming language.

Create your own
simulation using a visual or
text-based programming
language.

Explore ways to generate
and acces: et code by
securely transmitting data
through techniques of
encryption and
decryption.

Create network diagrams
to identify relationships
between different sources
of data and analyse this
data

Design your own maze
and use an app to program
arobot to go through it

MINISTRY OF EDUCATION
TE TAHUHU O TE MATAURANGA




SAMR Model

Moving students from being digitally fluent as * ’ to being digital ‘creators’.

Integrating digital technologies

into the classroom.

‘users’ to ‘creators’

Sylvia Duckworth

Copyright VR Voom

z The SAMR Model for Tachnology Inkaaraiion z

I wona_lu?‘

ko

M

A M

YiJamyanpo

2)<Ap'ouop)@

SUBSTITUTION

Tech acts as AUGMENTATION S : f -

a direct tool R \

substifute, with “ o MODIFICATION
Ractional direct tool O SN ey

"‘L M substiute, Salnae

i i with functional

1 mprovement

25



Why VR in the classroom?
z '.EP 40 Reasons bo Use Virtoal RaaI':BY in bhe C[zs:room! Z
By @MariaGalanis ¢ @Andrea TruJe.au

9Tl o ol g, s € Derclp empely i
communities in crisis 55

* a.“ over the world without ' e
Ieavms the_classroom 0 WAL s+eppnn3 into their shoes
9 Expwznce difFecent g
careers first- hana‘ OExPIone the depths of the ocean
and the vastness of space w
9 Time travel to ke_u, even"’s G E"P"’ft vithin the ’
plaws ‘H'on ‘Hﬂ pas+ hman bod‘o’
Duscover how VR can be used in
@ Hlow shudents o share ‘Hmr m malud'ms like medicine, engineerin %

worla( with others by creatin rrl
their own VR content ) entertainment 5 and real esta ,

SyWia DUCKWOTtN @6 e haw VR cambe infegrated inh ‘35\3\« OFrorute w'w@ﬁ,

everj sul»Jccf area and wericulum s“ ‘é‘ %, o.nd wono((.r'
Copyright VR Voom 0,\4( @ng\uaa(uckwor*l'h
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Google expeditions & Google Tour creator - no longer accessible from 30th June.

Most content is being migrated to the Arts & Culture site:

e VR experiences for a range of themed subject areas. Explorable places and

environments.

e Curriculum Integration: VR experiences to help teach History, Science,

Geography, etc in the classroom

e Learn languages through immersive experiences and cultures.


https://artsandculture.google.com/

Trench
ExperienceVR

: Ry -

ORBULUS

Google
® carabotird ®
V.5

Copyright VR Voom

Experience an authentic trench from the First World War in virtual reality. See and hear the
trench in this amazing virtual museum designed to be explored with Google Cardboard.

The ability to stand on Mars, visiting the Salt Flats, New Year's Fireworks on Hong Kong
Harbour or chill looking at the Northern Lights. View caverns, Bond moments and iconic
locations from around the world.

The Google Cardboard app experiences:

Explorer: Explore exciting environments.

Exhibit: View 3D objects from a museum collection.

Urban Hike: Take a hike through iconic cities around the world.
Kaleidoscope: Enjoy a fun stereoscopic take on the old classic.

Arctic Journey: Fly alongside Arctic terns, create your own flower garden, relax under the

northern lights and more. o



VR environment creation (Cospaces):
Game design, architectural design, demonstrating

scientific principles, English dioramas, etc

Google Street View app: 360 images for creating

own virtual words.
Unity: C# programing environment [t
to create VR content.

A-Frame - https://aframe.io

Copyright VR Voom
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d_‘uﬁ.c-atfibn help students to be ‘

New course for 2021: Programme (NZC Levels 3-5)

Our programme covers a range of topics t
modules:

Module 1: Introduction to VR progra il
and game design principl
Module 2: Diving Deeper into C# Prog
(coming soon) F
Module 3: Bringing it all together to ck
a mobile-VR app (coming s0@
Module 4: 3D modelling & animation (€t

What will you get?
- ,

Ccdmgm the web- browser!

Downloadable
andou

COpyrIght VR V00m Downloadable lesson slides [ - lesson handouts


https://vrvoom.education/module001lessons
https://docs.google.com/file/d/1RQ21CgZWwgiN5kwiHwG-Ut1NhIzj7PC7/preview

. 19th May 2021: Lessons 4 and 5 have been released for Module 1! '
! 12th May 2021: Introductory Offer: Module 1 is available for $100 + GST '

@ M d I O O tI - | per year subscription. I
‘—‘ 0 u e n e u I n e | 3rd May 2021: We are excited to announce the first module has been s sy

A

hi ; released!
A closer look at Virtual
Reality and its impact Understand how to create
on society and the authentic programs using
environment in today’s C# and understand game
Learn how to decompose problems world. design principles for the
to create simple algorithms using world of VR.
computational thinking.

Understand what technological

systems are and how they Learn how to program in C#

work, both in the physical using sequence, loops, input, Creating a range of computer
world and in digital output, variables and programs in C# for different needs
technologies. conditionals. Learn to debug and purposes.

problems and modify and
improve digital content. @

Copyright VR V Course One - Introduction into VR Programming & game design principles =
opyrig oom : |


https://vrvoom.education/module001lessons
https://vrvoom.education/module001lessons

Explore the website... Follow the facebook group...

VR Voom

VR Creation Programme [ Sign out |

2021

4\ HOME & GLOSSARY s MODULE1 wsDEMO @ SHOP ?FAQ

VR Creation Programme

Updates

e 19th May 2021: Lessons 4 and 5 have been released for Module 1!
e 12th May 2021: Introductory Offer: Module 1 is available for $100 + GST per year subscription.
* 3rd May 2021: We are excited to announce the first module has been released! 5
' J A

Welcome! VR Voom Education

Welcome to VR Voom's exciting new online learning platform designed to support New Zealand students and @vrvoomeducation - Science, technology &
teachers in the exciting world of Digital Technologies! engineering + Add a Button

All our content has been carefully constructed by our team of award-winning technology education experts,
ensuring clear alignment is made to the Technology New Zealand Curriculum.

Reviews About Videos More v =4 Promote

Our platform provides a common ground for teachers and students to ensure teachers have more time to
support their students:

* |nteractive web-based content for students to access at home, and write code (in the web browser!) without
needing to install any bloated software development applications!
¢ Downloadable lesson-by-lesson slides for teachers to guide students in the classroom,

32
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https://vrvoom.education/home/
https://www.facebook.com/vrvoomeducation
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Computational Thinking
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Who am 1I?

Software Engineering @ University of Auckland:
e Undergraduate (2002-2005)
e Postgraduate (2006-2010)

e Postdoctoral Fellow (2011)

® Lecturer (2012+)
o Software Engineering Masters Advisor (2013+)
o Director of Software Engineering (2019+)

e Digital Educational Engineering, Computing Education Research

34
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Computational Thinking

e A way that humans think (not computers).
e A fundamental skill (not a rote skill).

® Conceptualising and abstracting.

e Ideas (not artifacts).

e Complements mathematical and engineering thinking.

Great reading: Jeannette Wing (2006) “Computational Thinking”, Communications of the ACM.

35
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Programming NI

e The design aspects of coding.

Coding

e Actually writing code (and testing it).

e Somewhat a rote skill.

e Artifacts (not ideas).

36
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® Common view is “programming is difficult”

o Too abstract, cryptic, mysterious.
o High dropout rates.

o Gender and cultural disparities.

e But actually, programming is easy!

® Are our expectations unrealistic?

o What progress do we think a beginner should make?

o What progress can a beginner make?

® How do we assess programming skills?

o Unachievable standards?

Great reading: Andrew Luxton-Reilly (2016) “Learning to Program is Easy”, ITiCSE

37
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e Coding

o Formally taught in first year (“CS1”).

o Variables, if/else, control flow, loops, code conventions.

o Typically perceived as being easy, and subsequently “a given” in future courses.
® Programming
o (€S2 onwards.

o Design principles beyond code conventions, advanced programming concepts, data structures, etc.

o Definitely a step up compared to what students have seen before.
e Computational Thinking
o Some courses “dedicated” for lower-level CT (e.g. algorithmics).

o Usually takes time, maturity over many courses (particularly for larger-scale problem solving).

o Building larger software systems in teams over many weeks (or even months).
Copyright VR Voom
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® Science
o Computer Science
o Data Science
® Engineering
o Computer Systems Engineering
o Software Engineering
o Engineering Science
© Mechatronics
® Business

o Information Systems

Copyright VR Voom



Preparation for University?

None expected!

But a (massive) bonus if they have experience:

Copyright VR Voom

They already know what it is, know what they are getting themselves into.
They have already embraced the challenges.

CT and programming take time, cannot be mastered in a couple of courses.
University courses can expect a lot from students, even as beginners.

High workload leads to surface learning, plagiarism, failing.

With prior experiences, students can focus on reinforcing understanding.

40
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Breakout
(Atari 1970s)

e Games

0 Game-based learning.

o Gamification.

o Hours and hours time-on-task to build the game!
e VR

o Builds on the motivational benefits of games.

o It’s new, it’s exciting, it’s an attention grabber, it’s engaging.

o Understand differences of the possible pathways:

m Programming (Software development)

m 3D and animations (Graphics and Media Design)

41
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University of Auckland

-

AUCKLAND

SOFTENG 281

. S Recommended online videos

4 HOME @ SCHEDULE wn

p
TO p | CS % Let's get real: “If you ain't struggling, you ain't learning”

Object reference types

Here you will find the topics covered and the associated material to help you learn it. The following is a very brief overview of the core concept at play her, This course has been designed to promote a life-long learning ethos towards software development.

Some topics are larger than others, and so might span over multiple lessons. ) Identity vs. Equality in Java with-coding-.. Watching someone else write code is only the start. You need to get your hands dirty yourself

D E N T I TY “‘?7- You will be a great programmer by doing lots of practical programming exercises.

o "M =/
soFtenc 281| Course Introduction >
i f"’ An overview and introduction to the course, with important information to be aw EQ UA ITY H

Free Java Video Course
by Marcus Biel

So, it's important to keep updated with what's happening in class.

It's this struggle that makes you learn, and then things will “click™

Git, GitHub and repl.it Watch on (8 YodTube

O+@ ;s ; ; i
& 2 1
Sra——y What is Git, GitHub, and repl.it? And our first 1% activity! When it comes to object reference variables, it is important to understand that “equal” can mean one of two things:

Communicating with machines Identity

Compmatlonai [hmkmg' programming, COdmg' assemblers, Comp”ers’ interpretq Note: Identity is sometimes also called “reference equality”. But we'll stick to using the term “identity” as this avoids confusion.

Introduction to Java Identity is when we have two object reference variables (or even the same object reference variable), and they are both pointing to the exact same instance on the heap.
=’Java : s : . : : ; ;
=) Basic concepts you should already be familiar with, but here in the context of Jg In other words, the address stored is the same in both object reference variables:
Run » @replit
More programming fundamentals in Java
=’Java Main java =

switch statement, break and continue, String methods, return statements, Array! 1 class Main {

public static void main(String[] args) {

4 Colour c1 = new Colour("Red"

(6? OOP thought process W Colour c2 = new Colour("Red", 2
Ry 2

Colour ¢3 = c2;
OOP mentality, software quality, classes, instances T
System.out.println(”c1 and c2: SAME identity.");
} else {
1 System.out.println(”c1 and c2: DIFFERENT identity.");

Classes core concepts

Mastering the core concepts of classes, constructors, instance fields, instance
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Applications of software /
® Airline reservations -
® Banking systems
e Commerce (trade, online auctions, ...)

e Communication systems (e-mail, messengers, VOIP, ...)
e Computer graphics (animations, special effects, ...)

e Databases

e Games (mobile, PCs, ...)

® |Immersive technologies (AR, VR, ...)

e Mobile systems

® Training (drills, simulations, testing, ...)
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Careers in software development VUDM

What is Software? .
“Software is the invisible writing that whispers the

stories of possibility to our hardware.

- Grady Booch, IEEE Software, 2013

_ 44
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Careers in software development

What is Software’s potential?

[t is these stories that will be told by—and that will

define—the lives of future generations.”

- Grady Booch, IEEE Software, 2013

_ 45
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:ﬂt Presenter 4: Thomas

Virtual Reality and getting started
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“... computer-generated simulation of a three-dimensional image or environment that can be interacted

with in a !
Virtual Reality allows us to experience un-imaginable scenarios where we can actually interact meaningfully
in that world. We could:

e Go to space and explore planets.
e We could submerge underwater and learn about marine life.
e We could even take a step back into the past and learn what it was like to live hundreds of years ago!

VR is simply a tool that allows us to experience a limitless amount of experiences as if we were actually
there. |

, 47
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What else can VR be used for?

VR lends itself to many different industries. Training is one of these and is a great application of VR
technology. It:

e Creates a safe environment from potentially dangerous training
e Reduces the costs of training

e Allows varied content and scenarios to easily be added

e Enables remote learning

Copyright VR Voom
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What else can VR be used for?

VR can also be used in classrooms to educate students through a different medium. It has already
been used by many countries around the world. It:

e Allows for immersive learning experiences
e (Can create virtual field trips into dangerous areas
e Allows for interactive remote learning

Video from Youtube Channel “Phia” -

Pictures from
https://www.classvr.com/virtual-reality-in-education/ 49
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https://www.classvr.com/virtual-reality-in-education/
http://www.youtube.com/watch?v=wZfyXjVyc6U
https://www.youtube.com/channel/UCMMBpWfWUd3xlcOxrot_neA
https://www.youtube.com/channel/UCMMBpWfWUd3xlcOxrot_neA

What else can VR be used for?

And of course, VR already excels at creating immersive and exciting experiences for entertainment. However, just
because it's entertaining doesn't mean it can't teach you something too! Below is but a small selection of VR
games that teach you or empower you to do things through gamification. What else could be taught this way?

Mental Health Awareness Artistic creativity Socializing and Design Physics Puzzles

~) Tilt Brush - b & !

by Google P . - Q
FANTASTIC

CONTRAPTION |

50
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Head over to and sign up/sign in to access the Demo session. Here you

can see what one of our introduction slides look like and also get to change to practice
some C# coding!

> openin @replit

[ Files ®' @ main.cs ‘
Ak using System;

2
m 3 class MainClass {
VR Voom D m. 4 public static void Main (string[] args) {
s ( ; 5
VR creatlon Progl’amme L:] D RE. 6 Console.WriteLine ("Hello World!");
2021 7 }
4 HOME @ GLOSSARY wsMODULE1 wsDEMO @ SHOP ?FAQ 5 }
Demo Lesson: Introduction - Inputs and Outputs
; Console Shell Markdown
b Input Device - parere tauru

Output - huaputa Mono C# compiler version 6.8.0.123

“(The study and knowledge of) the practical, especially industrial, use of scientific discoveries” (Cambridge
Dictionary)

Technological systems surround us all the time. They can be:

- Electrical
- Mechanical



https://vrvoom.education/

Enjoy a live demo on how we can use C# to create an immersive VR experience!

H BoltWeekendTemplate - GameScene 1 - PC, Mac & Linux Standalone - Unity 2019.4.11f1 Personal <DX11> a X i i Project Build Debug Test Analyze Tools Extensions Window Help
File Edit Assets G Object C Tools Window Help
Eﬂ 5 % [ Seivot | @olobal | 1 | [ > [ n[w} @ Collab~ || @ || Account ~ [ Layers  ~ M Layout | il SIS EAPAcitach tolUnitySd AN 151E0
Hierarchy . & i | i Scene | W AssetStore i | © Inspector a i
T Shaded “ll | @[] |+moy |~ 3¢ [t ] Gizmos | €S MySceneManager.cs MyGameManager.cs + X Enemy.cs Destructable.cs
. v € GameScene 1 H kembly-CSharp - %

0 [BGM]
) [SceneManager]
) [BameManager]

» &9 Player

» ¥ Teleporting

» 9 SlingShot

» £ Tower (1)

Y%  » [ Environment

[ Scene Variables
0 Directional Light
7 Directional Light (1)

=

Manager : MonoBehaviour

ge

- m_NumberOfEnemies = 0;
ol m_GameStarted

| Update()

if (!m_GameStarted &% m_NumberOfEnemies > 0)
m_GameStarted =

B Project | E Console . ad

+~ & e B |

v (@ Assets 4| Assets > Scenes l
v @ _Prefabs

B Enemie
v (& Enviror
B Mate
» I Mod
v [ Prefi GameScen.. GameScen...
I B
&= Cl
B Er
|12
B Pr
B St
Im Scer
I Text
» B Pillars
I Project
» Bm _Sound Ef
» Bm Misc
B Scenes
B Serints Y —®

a5 Game
Display 1

if (m_GameStarted && m_NumberOfEnemies <= 0) {

~ |Free Aspect v | Scale @— 1x Ma>

nvoke("CallLevelload", f);

CallrLevelroad() {
MySceneManager.Instance.LoadNextScene();
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Ahakoa he patai?
Any questions?

Copyright VR Voom

Do you have any questions for the VR Voom team?
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Learning To learn how can the VR Voom team
Intention support you?

@ Did you find today’s session useful?

Would you like to know more about how
we can help you in the classroom?

NOILO3143d

@ Is there anything you would like to know
more about?

Help us to help you

54
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VIRTUAL REALITY

Kua mutu ténei kaupapa

Manaakitia mai matou katoa

Te rangimarie

Kirungainga iwi o te ao

Our work and practices are finished for now.

May blessings be amongst us

Let there be peace

Copyright VR Voom

For all in the world.



VIRTUAL REALITY

Kia ora koe! Thank you

Ka pai! well done!
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