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Abstract

This paper describes the outcomes of a project which explorepémwased
computing could be used to enhance learning in a knowledge age curridiitem
project was a partnership between the New Zealand Ministry afefidn, Brooklyn
School in Wellington New Zealand and HP New Zealand Ltd. It took frlam 2004
to 2007. The project included the development of a school curriculuiimefor
knowledge age and an exploration into ways in which the use dfgse computing
could enhance learning within such a curriculum.

The paper provides insights into the implications for school cuaicegulting from
the knowledge age. It describes the curriculum reforms thatadirig to the
development of knowledge age school curricula and the place ofitil such
curricula. It outlines the research process used to exgiore pen based computing
might be assimilated into a knowledge age curriculum. It coesliy describing the
impact that pen based computing has on learning outcomes along with the
infrastructural, pedagogical, and classroom organisational inputs required to
maximise these learning outcomes.

ASSIMILATING ICT INTO A SCHOOL CURRICULA FOR THE
KNOWLEDGE AGE

Jane Gilbert in her seminal book ‘Catching the Knowledge W@@65) writes about
a paradigm shift that has occurred in recent history. fitfieh&s occurred as we
move from the industrial age to the knowledge age. The shiftedo the way in
which knowledge is defined and operationalised in society. Skifsnot only has
significant implications for learning, but it also provides sufitsgthopportunities for
changing the way in which schooling takes place in our communities.

Gilbert argues that knowledge in the industrial age was $omgepeople had. During
the industrial age knowledge became commodified with differentS@acoorded
different values. Different forms of knowledge provided the ovafi¢ghat knowledge
with access to different opportunities in the industrialisexesy. Mass schooling was
a phenomenon that evolved during industrialisation partly as hamisen for
societies to provide industry with a knowledgeable workforce f@raduction lines.
Schooling became the system that assisted people to akgovedge as well as the
mechanism through which owners of different forms of knowledge s@ted and
provided with access to different opportunities in life. THeost curriculum became
a device through which society legitimised selection ancegagjon of people in
society.



Over the past two hundred years the industrial age has mhandethen begun to
wane. As the industrial age has waned it has been refigdbd knowledge age
which has brought with it exponential growth in the amount of inféonavailable
to society along with an explosion in the capacity to geaeraitv knowledge. As the
growth in available knowledge compounds, the ability to know how to Kraswv
become as important, if not more important, than knowing itkatbwledge in the
knowledge age is now something we do as well as something weg@Galvert, 2005).

Despite these changes in society the systems of schoolireytitieed during the
industrial age have proved very enduring and resilient to chahgegundamental
principles and structures of mass education have remaimgadylamchanged despite
the significant changes in society. The changes heralddtebgnowledge explosion
mean that it is now absolutely impossible to anticipate lagad provide learners with
all the information they will need for their future. Agesult the industrial age model
of learning, where students are provided with the knowledgertdquire for life,
needs to change to a model where students learn how &sacoeate, categorize and
share knowledge throughout their life. The implication of thisébrooling is that
what schools do simply must change.

One aspect of schooling that must change as we move furthénénknowledge age
is the curriculum. Costa (2008) summarises seven paradigm thlaifttake place as
industrial age curricula is transformed into knowledge agectuai These shifts are
represented in the following table.

The paradigm shifts required to move industrial agarricula to knowledge age curricula (adapted
from Costa 2008)

Industrial age curricula Knowledge age curricula
From innate intelligence to effort-based learning
From transmitting meaning to constructing meaning
From compartmentalized subjects to transdisciplinary learning
From knowing right answers to knowing how to behave when answers are not immediately apparent
From uniformity to diversity
From external evaluation to self assessment
From motivating others to learn to liberating the human innate passion for learning

Curriculum reform in New Zealand — a response to the kowledge age

New Zealand has been working towards a knowledge age curricuioentse 1980s.
To use a surfing analogy, the curriculum reform process cagpbesented as a series
of swells which have pounded against the New Zealand edusgtstem and
significantly altered its shape. The first swell was‘#tministration and curriculum
reviews’ which took place in the late 1980s. These wdla¥ed by the ‘achievement
initiative’ during the 1990s, which culminated with a ‘curriouml slocktake’ as we
moved into the new millennium. As the research projeatrdesd in this paper was
taking place the New Zealand education system was begirmbegreshaped further
by a third swell of curriculum reform known as the ‘curriculproject’.




In the 1980s the first swell of curriculum reform culminatethmlaying of two
important foundations for a knowledge age curriculum. The firgtede foundations
arose out of the Picot Commission which reviewed the futupeiblic administration
and education in New Zealand. The Picot report entitled iAgtering for
Excellence: Effective Administration in Education’ (1988)aeenended the strong
devolution of educational power, resources and responsibilitiesabdommunities.
In response, the government implemented the Tomorrow’s Schoatms=ivhich led
to local community governance of schools. The Tomorrow’s Schdolsre were
fundamental in establishing the first foundation upon which akeyerstone of
knowledge age curricula, school based curriculum design (Bo&1a8), could be
constructed.

At around the same time a ‘curriculum review’ was implemér New Zealand. In
1987 the then Department of Education released the repibwt cbmmittee to review
the curriculum for schools. The curriculum review advocatethidevelopment of a
common national curriculum that emphasised the acquisitibfeddng learning
skills as being of equal importance as the acquisition of knowliggartment of
Education, 1987). The report stated that all schools would pga@drt their own
curriculum to conform with the national curriculum in wayattivere appropriate for
its own students and community, and positioned responsibility foripgsohool
based curriculum as a shared task for teachers, pastmsnts and the managing
bodies of schools. With the publication of the curriculum reviefdlindation of a
knowledge age curriculum was complete.

The second curriculum reform swell saw New Zealand beduitd the framework
for a knowledge age curriculum. The ‘curriculum review’ walofved by the
‘achievement initiative’ which saw a significant resturatg of the curriculum for
New Zealand schools. “With the publication of The New Zeataadiculum
Framework and Te Anga Marataunga o Aotearoa in 1993, curriculuny biifted
from a focus on content to a policy based on outcomes” (MoE, 2002b).
achievement initiative took nearly ten years to implemating the 1990’s the
Ministry of Education progressively gazetted curriculum doauséor each of the
learning areas. Each document included a set of expedieyament objectives for
students at a range of achievement levels.

By the late 1990s the new curriculum structure was largghlaice and a ‘curriculum
stocktake’ was undertaken to review how well the new struetasaworking (MoE,
2002b). As the achievement initiative matured the number of\arhient objectives
that teachers were required to cover affected curricahamageability, and
crowdedness started to become an issue. Similarly, amdarstanding of the
competencies required to participate fully in the knowledgeratured, it became
apparent that the framework for the development of essekitlalvgas over
complicated and inadequate (Brewerton, 2004). Furthermoredivel@dness and
over-complicatedness of the curriculum had combined to stifieol’s confidence
and capability to develop school based curricula.

The findings of the stocktake were taken on board during treedhiriculum reform
swell known as the ‘curriculum project’. The stock take recemaations were
encapsulated in the publication of the New Zealand CurriculuaE(N007). The
New Zealand Curriculum provided a framework for learning anchieg “designed



to ensure that all young New Zealanders are equipped wikmtveedge,
competencies, and values they will need to be sucdesstans in the twenty-first
century” (ibid, 4). The principal functions of the New Zealandiculum were “to set
the direction for student learning and to provide guidance for schsalgey design
and review their curriculum” (ibid, 6). On the one hand theicuium outlined the
knowledge, competencies and values that New Zealanders diézime important to
help students become confident, connected, actively involvedifalong learners in
the knowledge age. On the other hand the New Zealand Currigalwenschools the
scope, flexibility, and authority they needed to design anpestieeir own knowledge
age curriculum that reflect the aspirations of their comtragi

ICT in New Zealand schools — a key element of curriculumeform

The quest to assimilate ICT into learning and teaching hgsgkn important part in
recent New Zealand curriculum reforms. The surfing analogypeaaken further in
order to help us understand the position of ICT in the reshapithg New Zealand
education system. In nature waves derive their force fhenunderlying groundswell,
with the shape and size of the waves changing depending swéil within which it
is embedded. If curriculum reforms are described agrihend swells that are
reshaping New Zealand education then ICT can be descrilzeseai®s of waves that
have been created and shaped by each reform. Each wWi&/E afid educating has
had its own unique shape and size and has contributed in itwaywo the impact of
the curriculum reform within which it was embedded.

The first wave of ICT in schools took place during the cunacuteview of 1980s
and can be described as a time of exploration and developmiemibgries, and
adoption by a small number of schools. The second wave took placghto the
late 1990s during the achievement initiative. This was adingeowing recognition
by all schools of the importance of ICT in learning andhear. It is characterised by
the vast majority of schools striving to develop ICT infmasture and pedagogy,
while an ever growing group of luminaries continued to exgoepush the
boundaries of how ICT could enhance learning and teaching. Thevénnelof ICT

in schools began to build momentum in the early years of themkennium as the
curriculum project got underway. The pressure behind the thivd weme from an
increasing awareness amongst teachers, policy makers,iedalsis, technologists,
the business sector and society in general as to how d&@&rthance learning and
teaching, and a growing desire to become more sophisticadezbardinated in the
implementation of ICT in schools.

The third wave of ICT in New Zealand schools saw the imptgation of three ICT
and e-learning strategies — “Interactive Education” (MoE 1988yjtal Horizons”
(MoE 2003) and “Enabling the 2Tentury Learner” (MoE 2006). Exploration of
emerging technologies and their application to learning antitepwas a key
initiative in each of these strategies. These exploramgies became formalised
under the digital opportunities banner (Falloon, 2004). The convergétive
knowledge age with curriculum reform and developments in eitgaprovided the
background for the implementation of the research projectidedadn this paper.
Before describing how pen based computing might enhance leamranighowledge
age curriculum, let’s first pay some attention to theaesh design.



INVESTIGATING THE IMPACT OF PEN BAseED COMPUTING
ON LEARNING OUTCOMES IN A KNOWLEDGE AGE
CURRICULUM

An action research case study approach was used for thistpEgeh case study
involved a partnership between a teacher or group of teachetisearasearcher. The
researcher would work with the teacher(s) to design ez study. The teacher
would then implement the case study and the researcher wathketr ghe data,
analyse it and write up the case study report.

Each of the four focus areas involved a series of acti@arels case studiesAn

initial exploratory action research case study was undertalesach of the four focus
areas. Findings from these exploratory studies were used bagts for subsequent
action research case studies in each focus area. Edwsefsubsequent studies
explored refinements of the original approach while at the siameetesting the
findings of the exploratory studies from which they were spawne
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Each action research case study began with a theory opémwased computing
might be used in a particular aspect of a knowledge agewum. A plan was
developed to trial the particular approach. The trial thas implemented and a series
of data collection processes were undertaken. Once the ddtedradnalysed the
case study was written up and posted on the project welsigppreciative inquiry
process was then used to identify the strong points from wiikiapproach. These
points formed the basis for the next action research caseuwstildy the focus area.

THEORY

Each action research case study had its own set of@lgetion methods involving
one or more of the following.

Student voice

Student voice was a key tool in almost all of the actiorarebecase studies.
Students were interviewed at the end of most projectaitoigsights into the
degree to which they felt the technology had helped them. ISaudent
interview schedules included a mix of quantitative and quiakt@uestions.

Teacher interviews
Teacher interviews were also a key for almost all ofttten research case
studies. Teachers were interviewed at the end of mosicgsoThe focus of

! Each of the case study reports can be viewedanlin
Go tohttp://www.brooklynprimary.school.nz/digiops _stuslietmi




the interviews was on identifying teacher perceptions of hewechnology
helped students learn and what they would do to improve the approaey
implemented it again. Teacher interview schedules inclodgdqualitative

guestions.

Student outcomes analysis

In most of the action research projects an analysisidést outcomes were
undertaken. In some cases this involved the use of control gndwgrs one
group of students completed an activity using technology andadiigiomes
were compared to a similar group who didn’t use the technologidor
activity. In other case studies the analysis only invky® outcomes that the
students using the technology generated.

Embedded researcher observation

The action research case studies took place over a 30 moioith pe
Throughout this period the researcher was based at the schioolobt of the
case studies the researcher worked in a breakout room whighnesha pod
of computers and was adjacent to the classrooms in whicasieestudy took
place. The researcher was available to help studsnssues arose with the
technology. The researcher was able to concurrently obgedenss using
the technology whilst completing other general tasks assdaiate the
implementation of the overall research project.

Focus areas

The project had four focus areas as follows.

Focus area 1: Numeracy and Literacy

The first focus area investigated ways in which pendaseputing could enhance
the development of numeracy and literacy capability.

In terms of numeracy the case studies in this area focusedyenin which numeracy
learning objects can be used to develop early numeracgpisnd he objects include
‘open' objects developed in standard applications by teacheedl as 'closed’

objects developed by vendors. Students used the objects tihdwel@xplore
numeracy concepts and the research evaluated the impacsitiathe objects has on
student numeracy capability.

In terms of literacy the case studies in this area focasedays in which pen based
computing can assist students to develop early literatlg phirticularly in writing.
Standard classroom writing activities were duplicated andneileon Tablet PCs,
using applications designed for pen based computing such as Widdomsal. The
research evaluated the impact that using the pen basguliting activities based
activities has on student literacy capability.

Focus area 2: Gathering Information Outside the Classroom

The second focus area investigated ways in which pen basgaliting can be used
to gather information from sources outside the classroom.



As knowledge age begins to impact on schooling more and moniganat

children participate in will take place in contexts outsiflehe classroom. Having the
capability to gather and store information from these soumcexsier to process it
either back at school or in some other environment will becoore and more
important into the future.

Case studies in this focus area explored the use of asadgeices for gathering
information outside the classroom with a particular focusainiek PCs. The case
studies investigated the merits of the device for catigdhformation in text,
graphical, video, and sound formats from a range of environments.

A special feature of this focus area was a partnershiptinét Museum of New
Zealand Te Papa Tongarewa which students used as a keynemet for collecting
large amounts of information.

Focus area 3: Creating and Presenting Information

The third focus area investigated what could be expectgeanfeight students in
terms of their ability to create and present informatioemtiney have ubiquitous
access to pen based computing devices.

The three key processes in the Brooklyn School Curriculum are éfrdlving',
'Inquiry' and 'Experimentation’. Each of these processesudnulith students
creating and presenting the outcomes of their learning jouftsegnore and more
technology becomes available in learning environments more of ghesentations
will be created and communicated using ICT.

Case studies in this focus area investigated what cargdeeted of students at the
year eight level in terms of their capability to creatbsites, video, multimedia
presentations, animations, as well as desktop publications spolstass and booklets
when they have near to full time access to Tablet RG=ad to the development of a
school wide model for helping to ensure students in the eaglgs ypf school
participate in the necessary learning experiences whitleméble them to create and
publish in these formats effectively at the year eightllev

Focus area 4: The Tablet School

The fourth focus area investigated the pedagogical, professievalopment and
infrastructural implications involved in establishing a TaSlehool.

In recent times it has become clear that the aims and iwBgof New Zealand's e-
learning strategy will not be fully realised until sughd as there is ubiquitous access
to computing devices for students from at least year sixvensenwards. When this

is in place then we should be expecting around 80% of student evbekdompleted

on these devices and for them to be available both at hons aaklool.

Pen based computing is the new paradigm in terms of edumlatahnology within
this emerging reality. Case studies in this focus axpkboeed what is required to
establish a Tablet school. It investigated the changesdagogy required to get the
most out of the new technology. It explored the professional develtgnputs



required to enable teachers to support their students theisechnology in their
learning. It also investigated the infrastructural depeients that need to occur to
ensure the technology is able to be used to best effect.

Research Questions

1. How can pen based computing be used to
- support the development of junior numeracy and literacy compesencie
and speed up the development of digital literacy?
- help students gather information from learning experiencesdeuthe
classroom?
- support students to enhance presentations?

2. What infrastructure is required to optimize the use of pesedaomputing for
- the development of numeracy and literacy competencies?
- gathering information from outside the classroom?
- presentations?

3. What classroom organisation and pedagogical changes are requarable pen
based computing
- to be used in numeracy and literacy programmes?
- for gathering information from outside the classroom?
- to be used in support of presentations?

4. What impact does the use of pen based computing have on
- numeracy and literacy competencies?
- student’s ability to gather information from outside thesstaom?
- on student presentation skills?

THROW AWAY THE KEYBOARD: IMPLICATIONS OF
RESEARCH RESULTS ON LEARNING OUTCOMES

In general terms pen based computing has a positive efféeaming outcomes in all
learning areas. There are seven key themes that candb®ssenmarise the major
positive effects on learning outcomes resulting from learnirgugir pen based
computing.

Student motivation to learn

Learning through pen based computing in a knowledge age curricubwidgs
students with a high level of self determined motivatioyarRand Deci describe the
three types of motivation as amotivation, extrinsic motbratind intrinsic motivation
(2000, 72). The more self determined a person’s motivationrsttigemore likely
they are to act. The two strongest forms of self detethimotivation are integrated
regulation extrinsic motivation and intrinsic motivation. Inttgd regulation
extrinsic motivation occurs “when regulations are fullyiragated to the self, which
means they have been brought into congruence with one’s othes aald needs”



(ibid, 73). Intrinsic motivation is the most autonomous form of wabiton and occurs
when actions are undertaken for their inherent enjoyment (ibid).

Students demonstrate much higher levels of both these forsedf aletermined
motivation to learn when learning through pen based computiadmowledge age
curriculum as compared to not learning through the technology in tdredii
curriculum. This level of motivation does not diminish evenrdéarning through the
technology for a year. Students themselves realise thegdhrology is having this
impact on their motivation and teachers also notice incidasels of student
motivation. This motivation is increased further when leagniakes place within an
authentic context generated by students themselves.

Students believe that using pen based computing is how theyalaatn at school.
When the topic for learning is provided to them then theyikely to demonstrate
integrated regulation extrinsic motivation. When the tdpidearning is an authentic
one, which they have negotiated with other students artéalber, then they are
likely to demonstrate intrinsic motivation to learn. Usthg pen based computing
alongside of authentic learning has a compounding effect on dahmmterms of
student motivation to learn.

Quality and quantity of writing by children

Here is one reason why we should throw away the keyboaedgquimtity and quality
of student writing is greatly enhanced when undertaken usm@gsed computing.
Perhaps the most exciting results, with the greatest jptemenhance learning
overall, were those associated with the ‘learning to writk a pen’ case studyAny
new entrant or junior classroom teacher will tell you how diffidub to get a whole
class of students writing a story onto the computer using a ke/dbthat doesn’t
convince you ask them how hard it is to get every chittiéir class to add a picture
they have drawn with a mouse to that story.

Now get them to try the same thing using pen based computiegspeed with which
new entrant and junior classroom students are able to acquskilthef writing and
drawing onto the screen will astound them. What is even mypeessive is that the
integration of these skills into the classroom writing progransrseamless.

Using pen based computing in the new entrant and junior classroemdoe than
simply replace the pencil and paper with a new writing. tiballso enhances the
writing programme by greatly improving student ability to cortbetr work as a
result of teacher feedback. Furthermore it empowers studegasitp begin the
rudimentary recrafting of their writing from an early age.

If you move up the school then the impact of pen based corgprt student writing
is just as profound — although it isn’t necessary to throw dahekeyboard for these
students! At one level the use of the technology has a positect eh surface
features of writing such as spelling, grammar and letibit the deeper level of the
writing process itself the impacts are even strongertivgrivith pen based

% The “learning to write” case study can be readnen!
Go tohttp://www.brooklynprimary.school.nz/CHaOS/casedss/Learning ToWriteWithAPen.pdf




computing facilitates a change in the process of writirggrtwore organic and simple
one. Students and teachers describe this change as doing dlwtnewlraft writing
step and being able to recraft and publish from the beginnitinge gfrocess. This
leads to an improvement in the quality of writing that stiisleomplete, and to an
increase in the quantity of writing that students produceadded bonus of writing
with pen based computing is that the process of providing fekdirastudent writing
is easier and students more actively seek and use ekiisafek.

Student creativity

Reason number two to throw away the keyboard — creating amkihgyavith images
is greatly simplified when using pen based computing. Eiest to do a self portrait
with a mouse? Now try doing it with a digital photo, traciager, and oil pant in Art
Rage on a Tablet PC. If you have problems then hand the meamber to a ten year
old and see what they can do. Again the results will astoond y

Being able to use visual language is an increasingly impartanponent of
communication in the information age. Using a pen to intevidh graphics software
greatly enhances student capability to communicate visdily quality of images
generated by students using the pen is much higher than thnesatge using a
mouse as it is a far more natural way to draw. Studentsageable of creating images
that are superior to those generated on pen and paper anthéadded advantage of
being able to insert these images easily into their gatidins.

Students from a young age are able use design and drawing teclsigues
layering. The tools available to them for drawing and pairgiegtronically are far
greater than those available in the traditional classrddm colour ranges are also
much greater. The ability to undo and redo parts of theik helps them achieve a
better quality outcome.

The availability of three dimensional modeling software, stamn and animation
software adds a further element to the creation and usgages that is not available
to them in the traditional classroom. Students from year, § aot before, are
capable of using this software if given support and guidance.

Numeracy outcomes

The use of numeracy learning objects will become an incregsimgbrtant part of
the maths classroom into the future. Currently the rangeje€tstavailable is not
great and teacher capability to create their own objgcist strong. Even given these
constraints it is clear from this project that the oSkearning objects increases the
amount of feedback that students receive which in turn imptbe&sachievement in
maths. Numeracy learning objects are particularly suitablpricticing strategies or
reinforcing maths knowledge.

Pen based computing allows for learning objects to be mollg s@sgrated into a
classroom programme. Having Tablet PCs available inl#ssroom means that
groups of students can participate in appropriate activitiethéir personal
achievement level without the disruption of leaving the roomaving from their
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desk. It is as seamless as having one group working with alvéulesanother group
uses worksheets, while another group works with the teacher.

Student ability to gather and locate information

With ubiquitous use of Tablet PCs that are permanently conniectike internet
students greatly increase the amount of information they ltressito and the degree
to which they can gather this information. The internet ha®pndly and

irreversibly changed the way we interact with informatin the knowledge age. No
longer is it possible for all information a child will needwant to be contained

within the four walls of the school library.

Students have the potential to be adept at locating infamaind discerning in the
information they select from a relatively young age, and shgeiherally be
demonstrating this capability in their learning from yean®ards, if not before.
When students have had input into the authentic context thaivryto learn about
then the types of questions that they will be trying tavanghrough an inquiry will
naturally draw them away from simply cutting and pastingestg®f information
from the internet. Instead they will begin to look for imf@tion from a range of
sources that they can combine and synthesise in order to sap@gument they are
presenting or a line of inquiry they are following. The teacthabsolutely
fundamental in directing and supporting students as they ledhisiway.

With ubiquitous access to pen based computing the role of theylilora school
changes. It is no longer the information centre for the schamintinues to provide
students with access to the fiction titles that willelep their reading capability and a
love of reading. The role of the non fiction titles, howeebanges. They become a
controlled source of information through which teachers can sugpipoients to
develop the important information literacy skills of key wordicafaloguing,

indexing, note taking, note making, etc. These skills can thexpplied to locating
and gathering information from a range of sources such astémeet and the school
library itself.

Student ability to organise and synthesise information

With ubiquitous use of pen based computing students quickly beconaerbét
organising the information they have found, and synthesizingatpther in order to
answer their research questions, solve their problems oradrasiusions about the
outcomes of an experiment.

At a simple level the device allows them to store togedhief the information, data
or components that they need for their inquiry, or to solve gineblem or to
complete their experiment. Generally students from at ye=st5 onwards, if not
before, are capable of organising a range of different elesmguch as an interview
sound file, a group of images, a set of notes, a set ofrdatagreadsheet, some
graphs, a 3d model, etc, within folder structures on theeT&& itself or across a
school network.

At a deeper level these same students are capable otthsidgvice to synthesise
together information. They and their teachers have no prehtensing the Tablet
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PCs in combination with thinking strategies such as plus nimeiesting, venn
diagrams, mind maps, spider diagrams, flow charts,retrder to synthesise
information together. Furthermore they are capable with steaxher support
(provided the teacher themselves are capable or have appgcurpport) to use
software such as spreadsheets and databases to filtecatmriate and query data
that they have gathered. This use of the technology is pett@psost challenging
for teachers to integrate into student self directed leajourgeys, but is very
powerful when it is achieved.

Student ability to create and present

Ubiquitous use of Tablet PCs means that students alwaysvide range of
traditional and new media tools available to them when itesoiime to create and
present new knowledge. This is one of the most significargradges that using pen
based computing has over the traditional classroom environmerg stoeents
undertake the majority of their work on pen and paper. Compargzging and
presenting through pen based computing with creating and presémtngh pen and
paper is like comparing a Humber 80 with a Porsche 911 —ithececomparison.

Students from year 5 onwards, if not before, have the capabilutilise a wide range
of applications to create and present information. They aiabte of choosing and
integrating various formats including text, sound, video, amimamodeling and
images into their presentations. Teacher capability in ubagpecific applications is
not as important as having suitable support available when nedtigtthe school.
Teacher awareness of what is available, howevertak vi

PEN BASED COMPUTING IN A KNOWLEDGE AGE SCHOOL:
IMPLICATIONS FOR SCHOOL DEVELOPMENT

There is much discourse about the need to change the physical deschools to
reflect learning in the knowledge age. Although laudable ther isom practical
given the significant investment in buildings that is alreiadylace. More
importantly, changing the physical structure of the schoolhawe little effect if
nothing is done with the curriculum and the way children leathinvthe
environment. It is far more important to change the cuuioykhe way teachers
teach, and the way students learn, all of which can beathiwith minimal changes
to the physical space in which schooling takes place.

The following inputs were identified as important precursorstabdishing pen based

computing in a knowledge age school. The inputs are divided in&sinictural,
pedagogical and classroom management inputs.
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INFRASTRUCTURAL INPUTS

The Tablet PC is an ideal device for learning. It is tts @levice that truly integrates
into existing classroom structures. Laptops came close asce den their mobility
was too limited for the school environment. The portability miedility of Tablet

PCs along with their small foot print mean that thegéisily into existing classrooms.

The device itself could have some changes made to it in wrdeake it even more
suitable for learning. The pen needs to be made much stréhgeently it has a clip
which acts as a locking device when the pen is stordeiadreen. This clip is far too
fragile and needs to be strengthened. There is also a batfomay down the pen
which performs the same function as a right button on the mdheeéutton makes
the pen susceptible to breaking and could be removed altogeshes functionality
can be achieved by holding the pen nib down on the screen fortgshod.
Additional programmable hardware buttons could be added to theotthgescreen.
This would allow the user to hold down shift, ctrl, and altskefnen working in
character recognition mode or in graphics applications. Theless connection
button could be made harder to accidentally turn off. Buildiograera into the back
of the screen would also be useful.

Original versions of the Tablet PCs had detachable keyhoEn@sfeature should be
reinstated and a model should be made that does away wkaytheard altogether.
From years 0 to 4 students should use the Tablet PCeensmode only, and if
possible the keyboards should be detached. Ideally students fapsn5y® 8 should
also operate in screen mode only, though pragmatically itdimeibest to keep their
keyboards attached.

A unique software build was created for this project. Thielbuéas based upon a
pencil case and book analogy so that it would be as quick or qtoc&ert writing

on the Tablet as it was to pull out a book and pencil cdseamalogy was taken
further so that rather than looking for the names of soéwsiudents used the menus
to look for the learning task they were to perform.

From the start menu students had direct access to keyagplethat were used
often. This included a pen based calculator, dictionaryeangclopedia. The start
menu gave direct access to an exercise book with rulesldind a maths book with
grid lines. These mirrored the standard exercise and maths beedkén the
classroom. Students could gain access to Art Rage formuaemid drawing, and the
internet from the start menu. They could also choose tsacmEuments stored on
the Tablet PC or documents stored on the school server listart menu.

The sub menus included numeracy, oral language, reading, visgaa{ge, working
with images, writing, the six steps of the inquiry procasgnation & 3D, art, games,
music, reference, science, video and web. Each of themenhs contained
applications, learning objects or links that related to tleeifip learning task. Access
to the control panel was not available to students but they alde to customise
aspects of their device such as the desktop image.
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Screenshot of the student Tablet PC software image

- Numeracy 3 [@ Cinema
- Oral Language 3 @ Entertainment Mews
- Reading 3 [@ ™

lox T »

::x, Ealctlator ! Wisual Language l@ Weather and Time

- Working with Images 3 @ Braoklyn School
Canvert Tool I - Writing » ¢ C1A World Factbook
m e et [/ 1 Defining » 5 Dictionary
I 2 Locating 3 @ Encyclopedia
Encyclopedia {wikipedia) @ 3 Selecting & Analysing 3 @ Google
\j 4 Qrganising & Synthesising P @ Hows Stuff Works

.‘_
>

Exiiees Bk e @ 5 Creating & Presentation 3 @ NZ Herald
\j Maths Baok {Journal) 6 Evaluating (3 @ Skuff
= @ Animation & 3d » m Te Ara Encyclopedia of Mew Zealand
___\{ Documents on Server ok » @ Te Papa
@ Games 3 @ The Complete Works of Wiliam Shakespeare
Music L4 @ The Internet Movie Database

Sketch (ArtRage) 2ef » @ TKI - Digital Starehause
Science
P ‘Web (Intermet Explorer) @ S

Yideo

B
{_./ Documents on Tablet

o] Programs

Shut Down, .,

=4 |3 Local Disk {2 | | Frogram Managerdol .b... | <« 8”9:_-% 12:47 p.m.

sd| Windows XP Tablet PC Edition

It is recommended that the following student to Tabletd®i©s be instigated for
years 0 to 8 in a knowledge age school.

Year level Number of Tablet PCS
0-2 4
3-4 7
5-6 1 per child (school owned)
7-8 1 per child (student owned)

Each year 0-2 classroom requires one wireless network guoaiessAll other
classrooms require two wireless access points, and key coameasmsuch as the
library and staff room also require wireless access pdinssadvantageous to set up
the Tablet PCs so that they only access the network ivieemeeded, e.g. if students
want to access the internet, or save onto and accesfdite the school network.

The Tablet PCs should be set up to never shut down but instéall ®hibernation
when not in use. This means that as soon as the Tablstditéched back on it is
ready to go and there is no delay waiting for the dea@ecess the network. When
students want to save their work to, or access work from tia®riethey are
prompted to enter their personal username and password, ous¢asame and
password in the case of year 0O to 4 classes. The sgpertsawhen students want to
access the internet.
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It is recommended that the following peripheral ratiosb#gated in a knowledge
age school.

Peripheral Ratio

Colour laser printer 1 per four classes

Black and white printer/photocopier 1 per school

Data projector (or) Plasma screen 1 per classroom
Surround sound system 1 per classroom

Digital still camera 1 per classroom

Digital video camera 1 per classroom
Headphone/Microphone 4 per classroom
CD/DVD read-write kit 4 per classroom
Charging cabinet 1 per year 0-4 classroom
Charging trolley 2 per year 4-8 classroom

Each school needs a small set of back up Tablet PCs sbahmachine requires
maintenance it can be swapped for one of the spares. &awdl also requires
technical support at the rate of 0.5 FTE technicians pesd@@nts.

Each school needs to establish a digital media facilitdttre rate of 1.0 FTE per 400
students.

PEDAGOGICAL INPUTS
There is an old saying that goes something like ...
Be careful not to put new wine into old wine skins.

In order to make the most of pen based computing it is impddassimilate it into a
knowledge age curriculum. A school based knowledge age curriculled €HaOS
was conceptualised and implemented at Brooklyn School duringdfeeprCHaOS
stands for Children Have Ownership of Schooling. This sectitimegbaper describes
what the curriculum looked like at the end of three yeatdgaling and
developmental work.

The mental model for CHaOS consists of six pillars whichlioentogether to
support students not only to learn at school, but also to becatomtjifautonomous
learners. The model has two ‘framing pillars’ which acthe major support structure
for learning and teaching. The two framing pillars aref 'selnaged learning’ and
‘authentic learning’. The remaining four pillars are alking pillars’. They are
called linking pillars because when they are linked togdtieyr combine to
strengthen authentic learning and self managed learning. Thiniking pillars in

the CHaOS model are ‘thinking strategies’, ‘learning habjisgblem solving,

inquiry & experimental processes’ and ‘learning through ICTe $ix pillars are
constructed on a strong foundation of student numeracy andyifgmagrammes. The
underlying belief inherent in all aspects of the CHaOS misdékt learning and
teaching is most effective when Children Have Ownershighd&ling.
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The CHaOS model utilises traditional Maori symbolism to pgrt@ntemporary
pedagogical construétsThe Wharenui was chosen as the central theme for the
CHaOS logo to represent the fact that a strong strucueguired if children are to
have ownership of schooling. The Amo of the Wharenui repréisertivo framing
pillars of the CHaOS model — Authentic Learning and Sehaged Learning. The
Poutama Tukutuku paneling within the Wharenui represents the méundipillars of
the CHaOS model — learning habits; problem solving, inquiry apdrenental
processes; thinking strategies; and learning through ICT. TheaMias built upon
solid ground, which represents the strong foundation of numeraditexady
inherent in the CHaOS model.

Learning Problem Solve,
Habits Inquire &
Experiment

Authentic

Self Managed r
Learning

Learning

Numeracy & Literacy
Foundation
The vision that underpins the CHaOS model is that when Childaee Ownership
of schooling teachers find teaching more motivating, rewardingremageable,
while students demonstrate positive attitudes to learningnare likely to develop
life long learning skills, view learning as relevant aral,rand gain high
achievement, reaching their full potential. This documentagxplvhat is involved in
each of the pillars of the CHaOS model. It begins byriteag the two framing
pillars then outlines how the linking pillars support the ovéealining and teaching

structure. It concludes by commenting on how important a strong foomasit
numeracy and literacy is if children are to have ownershgzhooling.

Self Managed Learning

The first framing pillar of the CHaOS model is ‘self raged learning’. A self
managing learner is able to sustain and maintain their momehtaogh out the life
of a learning journey. If students are to self manage leath@mgthe school needs to
ensure that it allows them to broaden and deepen thaiiggourneys. In order for
this to happen it is important that the students are suppgortedlerstand how to
learn, and that they are equipped with an understanding t#gi&si they can use to
help them learn. It is also important that students aréonked into specific time
frames in which to complete certain passages of learBicigpols need to be flexible
enough to provide opportunities for students to move beyond orientatdon an
individual development to exploration and in-depth study.

3 A video to introduce the CHaOS model can be viewrihe.
Go tohttp://www.brooklynprimary.school.nz/chaos resosrhaml
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There are three dimensions to the development of self redrearners. In term one
each year students work through two stepmatakentheir understanding of self
managed learning for the year and to acquaint themseltleghe tools that can
support them to self manage their learning at theirquaati level. During terms two,
three and four studenpsactise self managing learning. During these terms they
become increasingly more confident to self manage theiitepjourneys, a key
component of which is the presentation of their outcomes tiogéers. As the year
goes on the older students are encouraged more and more to embadepth
studies during which they abeing self managed learners.

The three dimensions of self managed learning iret€HaOS model

The first dimension of self managed learning is the ‘amalg’ dimension. The first
step in this dimension typically takes place at the beginaf each school year,
although its aims are reinforced throughout each year. Duriagtiép students
develop an increasing understanding of the concepts of intedégend creativity.
They develop and reinforce their understanding of self and cmityrin order to
answer questions such as who am 1?, where am | from?, eimeréeaded?, what
does it mean to belong to this learning community?, and whianeled to do to reach
my full potential? During this step students participate riange of activities such as
‘biographical sketches’ in order to better understand intellg@mcl creativity, as
well as to develop their sense of self and community.

The second step in the ‘awakening’ dimension is also compdeiéay term one of
each year, with understandings applied and reinforced throudteoredt of the year.
During this step students focus on ‘learning how to learn’ by betngduced to the
strategies that they will use to help them learn thmougthe rest of the year. During
this step they are introduced to tools that they will neexklf manage their learning
at their level. The first of these tool sets is protests, which involves developing
an awareness of how to inquire, problem solve, and experimentetiond set of
tools are organisational tools and involves students developingstenadings of how
to plan projects, how to set goals, how to manage time anddchevaluate. During
this dimension students also develop an awareness of howttunlsag strategies,
of what successful learning habits are, of how ICT can supamiihg, and of what
is required in a good presentation.

The second dimension of self managed learning is calledtigirey’. The 'practising’
dimension involves two closely related steps. The firstistéipe practising
dimension involves students in undertaking investigations and exptwatithin
authentic contexts which emerge from the issues, concerns acsl ttogti students
themselves identify as both relevant and real. The inteafitms step is to support
students to become increasingly more aware of how the aigthearhing process can
be used to determine the focus of learning, to specify leginientions, to develop
assessment criteria and to implement the learning prodessecond step of the
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practising dimension involves students in learning how to talak sif their learning,
celebrate what they have learnt, and produce and preseidessito their peers.

The third dimension of self managed learning at is caéfiedbeing’ dimension.
During the ‘being’ dimension students get to become trulynsatfaging. During this
dimension students pursue issues, concerns and topics of itdeifessin. They use
the skills and understandings developed during the previous dimetssei
manage their learning journeys. In the early years teeirassumes that not all
students will make it to the third dimension. By the tinuglents are in the senior
years the expectation is that the vast majority of studeitittave made it to this
dimension and had the opportunity to self manage learning jouttmayggh to an in
depth study level.

Authentic Learning

The second framing pillar is ‘authentic learnth@@eane advocates that when
negotiating curricula with students, teachers must refram £stablishing
connections between the present selections of separatetsiiba3). Instead, he
believes that teachers must establish collaborative woekimggonments in which
students can create their own authentic themes of studyh whitscend separate
subject approaches. Beane advocates that authentic leamiaglgde established
when the curriculum emerges from the issues, concerns and tbhaicstudents
themselves identify as being both relevant and real. TreO&model calls for
schools to develop curriculum structures which enable studenegbtiate with
teachers and engage in authentic learning.

Tension exists between the requirements of state mandatexileuand the
development of themes of study which are based upon isamegros and topics that
students identify themselves. The CHaOS model includesensyst authentic
learning that utilises a four step process to help enkatdearning takes place within
contexts that are authentic to students, but still meettiigrements of state
mandated curricula (Stanley, 2002). The first of these steps/es teachers and
students in deciding on the focus of learning. Step two invééashers and students
in becoming more specific about what will be learnt. Stiglant teachers then
develop assessment tasks and criteria, after which theyleorbatep four which
involves teachers and students structuring and implementingatimeng and teaching
processes. Once teachers and students decide that the mddsageng has reached
its conclusion, then the whole process begins again.

Authentic Learning process: Steps for planning ledng and teaching

“ A video to show the authentic learning procesaciion can be viewed online.
Go tohttp://www.brooklynprimary.school.nz/chaos_resosrhéml
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The first step in the process involves teachers and sgsigtedéciding on the focus of
learning. The process during this step draws heavily on the w@ame. Individual
students in a class answer a set of questions. The quesgdndat questions or
concerns do you have about yourself?’, ‘what questions or concersi daye
about the world?’, ‘what things in the world are you curious abpwiiat questions
do you have about your future?’ and ‘what are your hopes, dreamsrzcetts?’
Students then form into groups to identify themes and questianth#dy have in
common. At this point teachers and students ask whether thegfibat have been
identified are sufficiently deep to form the focus of a progme of work. If they
decide that the themes are indeed deep enough then thejogetter to identify
possible learning activities for each theme. If they diethat the themes are not deep
enough then they regroup the themes or ask the questionsHuaiirst step of the
authentic learning process concludes with the class working througitess to
decide what the key theme and questions are that the lotadd explore during the
next programme of work.

The second step of the authentic learning process involve®teaaid students in
becoming more specific about what will be learnt. This stgjnbeby students and
teachers identifying key knowledge, understandings, attitudtsgvand skills that
will be addressed through the programme of work. In order thisstudents and
teachers work through the following questions.

What opportunities will there be to:

- Consider the different views of others?

- Consider why people hold their points of view?

- Develop and justify our points of view?
What will we come to know and understand once we have explorédesne
and questions?
Will we use a problem solving, inquiry and/or experimental @se@
What ICT and/or thinking skills do we need to use to completgrocess?
What learning habits will we be able develop as we explor¢heane?
What opportunities will there be to act on what we discdwerugh our
theme?

Once this process has been completed students and tgaetpen® a set of learning
intentions for the programme of work. The answers to thesstiqns are used as the
basis for the development of the learning intentions.

The third step of the authentic learning process involvegsta@nd teachers
working together to develop assessment tasks and criterigr@vieus step
concluded with teachers and students agreeing upon a satroh¢gintentions for the
programme of work. This third step begins with teachers @ sts agreeing upon
which of these learning intentions are the most important haecgfore, will form the
basis of assessment for the programme of work. Once teaaeistudents have
agreed upon the key learning intentions, they then work togetlestablish criteria
that will be used to describe the degree to which studeatsuccessful in achieving
each learning intention. For each learning intention theytiigefour levels of
capability — novice, apprentice, practitioner, and expert.
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Teachers either by themselves or in partnership with stubawésa further task to
complete at this point in the process. They take the fullfdeauming intentions that
have been developed and relate these to the achievebjectives from the New
Zealand curriculum. This process of correlating learning irgestagainst
achievement objectives provides teachers and studentsmiitkight into the
achievement objectives from the curriculum which are notfiteebe covered
through the programme of work. They make decisions about whitlesé additional
achievement objectives could form the basis of learning expesethat would
support students to develop knowledge, understanding, skills, \valdestitudes
associated with the general direction of the programmendf. Teachers either by
themselves or in partnership with students develop learniegtiohs, assessment
tasks and criteria for these additional achievement objsctive

The fourth step of the authentic learning process involvebg¢emand students in
structuring and implementing the learning and teaching prograBimgents take the
learning intentions and develop a problem solving, inquiry and/or expetatplan.
Once this has been developed they begin the process of ierglegitheir plan.
Meanwhile teachers prepare learning experiences for théogevent of knowledge,
understandings, attitudes, values and skills that will suppatésts as they
implement their inquiry or problem solving plans. Teachers suppaiests as they
implement their plans through the provision of ‘just in time’ gust in case’

learning experiences on a whole class, group and individual stoaisiatas need
dictates. In addition teachers develop learning experiencéise parallel learning
intentions that were identified in step three of the autbéedirning process. Some of
these learning experiences flow through to directly support stutgrity and/or
problem solving plans while other experiences are implementely por¢heir own
sake.

As student learning journeys draw to an end, teachers arehtdutecide upon the
time in which the passage of learning has reached its haturausion. Once
consensus has been reached the whole process begins agaitudénts and teachers
negotiating the focus for the next passage of learning.

Learning Habits

The first linking pillar of the CHaOS model is ‘learning habifsstudent who has
well developed learning habits will use a range of rituzbaviours, practices,
routines and ways of learning to help them move their leajoimgeys
systematically and thoughtfully from orientation through to intdegpudy. The
CHaOS model assumes that schools will identify, developh t@ad practice a set of
positive learning habits.

Brooklyn School has adopted Costa’s “Habits of Mind” as the lastheir learning
habits programme (2001). Perkins in his foreword to Costa anaiKallbook
‘Integrating and sustaining Habits of Mind’ (2000a), suggestsviie “should have
habits of mind such as persistence and flexible thinkingagisve have habits like
brushing our teeth or putting the dog out or being kind to people. Habitsot
behaviours we pick up and lay down whimsically or arbitrafilyey are behaviours
we exhibit reliably on appropriate occasions, and they are srgdaggered without
painstaking attention” (viii). Costa and Kallick define Halmf Mind as “dispositions
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displayed by intelligent people in response to problems, dilesnamal enigmas, the
resolutions of which are not immediately apparent” (2000b). Fumitvey, they
describe “a Habit of Mind as knowing how to behave intefiityewhen you DON'T
know the answer” (2001).

There are sixteen Habits of Mind. Students are progressitedyluced to and taught
how to use each of the habits as they move through theikrgears of their time at
Brooklyn School. In years seven and eight students are suppotise &l of the
habits as and when appropriate to support their learning journegdollowing
graphics depict which habits of mind are introduced at eaahlgeel.

Habits of Mind introduced at years 1 and 2 at Brdgk School

Habits of Mind introduced at years 3 and 4 at Brdgh School

Habits of Mind introduced at years 5 and 6 at Brdgk School

Problem Solving, Inquiry and Experimental Processes

The second linking pillar of the CHaOS model is ‘problem solvimguiry and
experimental processes’. Students are more likely to bessiatproblem solvers,
inquirers and experimenters if they utilise consistent problenmgplmquiry and
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experimental models across learning areas and year [&elgroblem solving,
inquiry and experimental processes used in a School should rdraaame
irrespective of the achievement level at which a studesperating. What changes as
students move through the achievement levels is the complagitywvich they
operate within each of the stages of these three preacddse CHaOS model requires
a school to embrace a model for each of these procezdesathem consistently
across learning areas and achievement levels.

Many models for inquiry learning have been developed world widek@vitz and
Eisenberg, 2001; Gawith, 2004; Capra and Ryan, 2004; McKenzie, 26)0; et
Brooklyn School has adopted the inquiry process at the heart od @aghiRyan’s
(2004) information literacy planning overview as the model forimyghroughout the
school. The model is a six step process that can be impledn@ntither a linear or
non linear fashion. If the inquiry process is described lipghen it begins with the
defining stage. At this point in the process students buildion lprowledge in order
to define what it is that they want to find out, and conclugddeveloping a research
plan for their inquiry journey. Once this is completed theyéug process of
locating and recording information to help them answer tesgarch questions. They
then analyse the information that they have gatheredeladt those parts of it which
are going to help answer their questions. This informationganised and
synthesized to best support their conclusions. Students trea arel present new
information or conclusions related to their research quesfidiey then evaluate how
effective they were in implementing their research pps@ad reflect on how they
could improve it for the next research process. The followmiaghgc depicts the
inquiry process used at Brooklyn School.

Inquiry process at Brooklyn School

Brooklyn School has developed its own process for problem solving process is
used as a consistent model for solving problems across aaklegening areas. It
has its roots in the technology capability process from thmtdagy curriculum
(Ministry of Education, 1995) and the social decision making psotem the social
studies curriculum (Ministry of Education, 1997), and draws on thiglggm solving
process from the mathematics curriculum (Ministry of Educatfi®@g). Having
identified a problem, be it in a social or technological sestselents conceive of a
range of possible solutions to that problem. They then devatbpse a set of criteria
to evaluate which of the solutions will be most effectivealving the problem.
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Having made their decision about the most preferred solutiortliraydevelop and
trial this solution to measure its effectiveness inti@teto the initial problem. The
final step in the problem solving process is to createpagskent a presentation that
documents how and why the solution solves the problem and how itlmuld
improved further. The following graphic depicts the problem sglyirocess used at
Brooklyn School.

Problem solving process at Brooklyn School

The experimental process used at Brooklyn School has its noatgence. Although
the process is mostly used in a science context, it isafeetimes used across other
learning areas. The first step in the experimental psosg® develop a hypothesis as
a prediction of what students think will happen as a resulteoéxperiment. Once
they have developed their hypothesis students come up watkpanment plan

which includes a description of how they intend to test theiothesis. They then
implement their plan and analyse the results that arergtenl. They use the analysis
to draw conclusions about the validity or otherwise of theirmmaighypothesis.

Finally they create and present a presentation of theime@al process and the
conclusions that were drawn from it. The following graphic dsplu experimental
process used at Brooklyn School.

Experimental process at Brooklyn School
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Thinking strategies

The third linking pillar of the CHaOS model is ‘thinking stigiess’. A wide range of
thinking tools and strategies, ranging from De Bono’s six thinkiaig to graphic
organisers, exist in the world today. Students who are skilldee use of these tools
and strategies are more likely to be able to think iw&gt critically and
systematically than students who are unfamiliar with thEme more practice a
student has in the use of these tools and strategies thieettiethey will become in
using them. The CHaOS model assumes that schools willfilantore set off
thinking strategies and then encourage and support studentsthemnst learn.

Brooklyn School has developed a matrix of four groups of strateigéa can be used
to support thinking across the school. The matrix includes steatégi self
evaluating; comparing, organising and contrasting; predictingfyjng and
checking; and synthesising thoughts.

Thinking strategies at Brooklyn School

Brooklyn School has developed its own self evaluation strdtedistening,
speaking, giving feedback and for presenting. By the end offgeastudents at
Brooklyn School are expected to be able to use teacher gitena to verbally
evaluate their work. They are also expected to be beginnirey&aph their own
criteria for evaluation with strong teacher support. In yéagesto eight they are
expected to become increasingly independent in the both thivpent and use of
criteria to self evaluate listening, speaking, givingdigack and presentations.
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In the early years at Brooklyn School students are introducadatioge of graphic
organisers for comparing, organising and contrasting. Thelsglenmind maps, flow
charts, fishbone diagrams, venn diagrams, brainstorms and spgsr They are also
introduced to a range of CoRT tools including PMI (plus minusestang), OPV
(over people’s viewpoints), C&S (consequence and sequel) andcoAsider all
factors). As students move into the senior years at Brooklgnd they are expected
to become increasingly more independent in the use of tpaigrarganisers and
CoRT tools that they were introduced to in their junior years

De Bono’s six thinking hats (1999) are used as the key tool for sysithgethoughts
at Brooklyn School. By the end of year four students have bewdiied to all six
hats and have had opportunities to use them individually to dmie&ing in whole
class situations. Initially this begins with an introductiorYellow, Green, Black and
Red hats in the first years of schooling but expands tadedblue and white hats by
year four. In the senior school the focus moves to using thbinations of the hats
in sequences that allow students synthesise their thoughts.

The final set of strategies in the Brooklyn School thinkingtstiies matrix are aimed
at helping students to predict, justify and check. Brooklyn Schambteveloped its
own strategy for predicting, justifying and checking. Studentsdneduced and
taught how to use this strategy in Maths, Reading and Scienttes senior years
they are supported to use these strategies to predtdi pared check across all
learning areas.

Learning through ICT

The fourth and final linking pillar is ‘learning through ICT'. Thetential for ICT to
enhance learning and teaching across a number of domains amageaeas is well
established. Provided that ample ICT infrastructure igata, that teachers
themselves are sufficiently capable, and provided they haegvareness of the
pedagogical potential of ICT, then it is more than probalalettiey will be able to
support students to achieve by learning through ICT. The CHaOS assienes that
schools will embrace and promote the use of ICT as a kayirigeand teaching tool.

There are two domains for learning through IChe first domain for learning
through ICT is the use of ICT to support inquiry, problem solving and
experimentation. Students are encouraged to use a range ofatitor and
communication technologies during all the stages oiriipairy process.
Technologies such as the internet, cdroms, audio conferencing, liaxary
catalogues, videos, etc can be used to gather inform@ggehnologies such as
spreadsheets, databases, word processors, video editingn &ke ased to process
information. Technologies such as publishing software, drawiogr@mmes, photo
editing, etc can be used to publish information. Technologiesasiohps, videos,
multimedia presentations, wikis, blogs etc can be used toncmicate information.

Students are also encouraged to use ICT to enhance the dexai@brstudent
problem solving capability. As with the inquiry process, teachers can ermhtrec
capability of students to solve problems by providing opportunitiethémn to use a
range of information and communication technologies during allstages of the
problem solving process. Technologies such as the internet, ¢drodis
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conferencing, video, etc can be used to identify problenssoes. Technologies such
as databases, mind mapping software, spreadsheets, etcusadlie develop
possible solutions to the problems or issues. Depending on thantgarea,
technologies such as CAD, drawing programmes, publishing seftwideo

recording, etc can be used to design possible solutions. Teglessuch as
databases, multimedia presentation software, publishing sefteia might be used

to implement, evaluate and present a report regarding thé\edfezss of a chosen
solution.

The use of ICT by students to support learning irettgeerimentd process is
encouraged. As with the inquiry and problem solving processd®tsaran enhance
the capability of students to experiment by providing opportunitiethém to use a
range of information and communication technologies duringixhgtages of the
experimental process.

The second domain for learning through ICT is the use of ICT iddlaelopment of
numeracy and literacy capability. This role is transparent to the learner ichrthe
same way as the use of the whiteboard or chalk is trardparthe learner. For
example, the concept of how data can be represented iredifigays can be easily
taught by using graphing software. By making a pie graph andgrdyain linked to
the same data, a teacher can change the values foediftiata categories and ask
students to predict what will happen to each graph. The outisoim&tantaneous and
the concept is grasped with comparative ease. Similadyactive cdroms, and
digital learning objects add another dimension to a classroom’sraggnand literacy
programme, while contemporary communication systems sucltkes blogs and
intranets are changing the ways in which students commuiicdtshare
information.

Wherever possible the development of skills in the use of $Qihidertaken within
the context of the classroom programme as opposed to develogegtha ‘learning
area’ in their own right.

Changes in the emphasis on the two domains for learning tbugh ICT as
students move through school

Imagine we have been given the task of creating a grapregir@sents the relative
emphasis that is placed on the two domains of learning thr@ightischool. The
graph would look something like this ...

On the X axis we have a continuum of the year levels, ragaaiti year one and ending
at year eight. On the Y axis we have the relative emsltiaai is placed on each of the
two domains as a mechanism through which ICT skills are develypsiidents.

The Y axis scale ranges from 0 to 100%.where 0 indicatethiratis very little
emphasis placed on the use of ICT in the particular donmairi@0% indicates that a
great deal of emphasis is placed on the particular domain.
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Relative emphasis placed on the two domains of héag through ICT at different year levels at
school

In the early years at school students are most likely tesiogy ICT to support the
development of numeracy and literacy concepts. When using ICTwMhalevelop

an awareness of how a range of applications function as thegcintgth them to
complete tasks that often have a numeracy or literacy fBeuumsg these years they
will also use a range of technologies as they inquire intoghsave problems and
experiment, but the relative emphasis on this domain of leatimioggh ICT is
considerably less than the emphasis on using ICT as atsopport the development
of numeracy and literacy concepts.

As students move into the middle years at school a cros®owers. At the

beginning of this period students are more likely to be usiign@ numeracy and
literacy context than they are to be using it to support iggpimoblem solving and
experimentation, but the difference between the relative ensptiashese domains of
learning through ICT is less marked than in the earliarsyéAs students move
through year three it is likely that students will be usi@@ &s much for inquiry,
problem solving and experimentation as they are to developatadding of
numeracy and literacy concepts. By year four the relatiwphasis on each domain of
learning through ICT reverses so that students are mohg tiikbe using ICT to help
them experiment, solve problems and inquire than they arethefuheir
understanding of numeracy and literacy concepts.

Once students are in the senior years at school the redatpkasis that is placed
upon ICT as a tool for problem solving, inquiry and experimenting corgtitaue
increase so that by the time students leave school the emphakis domain of
learning through ICT is far greater than the numeracyefdity domain. As they exit
school it is expected that students should have a good understanitiggi,

problem solving and experimental processes and should be usingeaaf
technologies to enhance whatever they are doing at eachsiages of each process.
The emphasis that is placed on the use of ICT for numeradytenady diminishes,
but doesn't disappear, as students move through the senior prieaasy y
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Building autonomous learners on a numeracy and literacy fawdation

The six pillars of the CHaOS model are built upon a strong fdiomdaf numeracy
and literacy. If children are to develop into autonomous leathen it is important
that they have strong numeracy and literacy skills. Tha@%imodel is not expected
to be fully unveiled until students are in years seven and. dighdugh to year two a
large part of the daily programme is based around the devehbineumeracy and
literacy capacity with some time spent on learning apitoblem solving, inquiry &
experimental processes, thinking strategies, and learning thrGlgtit these year
levels students spend most of their day working on teafitesrted activities with the
foundations of authentic learning and self managed learning laethg |

By the time students reach year eight it is expectedhbgivill be demonstrating
positive learning habits as they use problem solving, inquiry@#emental
processes, thinking strategies, and ICT to help them selhgedearning journeys
based in contexts which are authentic to them. At this laweleracy and literacy
programmes are still implemented separately from studseif slirected learning
journeys, but wherever possible the content of numeracy anaclt programmes is
designed and timetabled to ensure that it is based upon, andtsugEocontexts for
learning that students have selected

CLASSROOM ORGANISATIONAL INPUTS

One of the strengths of pen based computing is that it éegisiseamlessly into
existing classroom organisational structures. In terms dfigdilfy fitting into the
space of the classroom the small footprint, and high degmelafity, mean that the
Tablet PC can go anywhere that an exercise book can gsaiifeecan be said of the
curriculum, the Tablet PC can go anywhere that pen and papeo in supporting
learning across the curriculum, and then some.

It is not good enough, however, to simply apply pen based compatiragitional
curriculum structures. Although this will yield improvements thely be well short
of the real potential of the technology. Where the real emmaeicts come is when
pen based computing is used to support authenticity and autonotegrners in the
knowledge age classroom. To achieve this some fundamentakshangassroom
organisation need to occur, not necessarily in a physoaks but in a curriculum
implementation sense.

To achieve autonomy for learners the teacher must fosmamnment where
learners develop lifelong learning skills by learning howetoh while actively self
managing their learning. For this to happen learning mustaiake through contexts
which are authentic to learners.

If you visit a classroom and they are using Tablets PCsidy $he solar system
because it is week two - term four then you know the teac®emissed the point.

® To view supporting material for the implementatigfirthe CHaOS model ..
Go tohttp://www.brooklynprimary.school.nz/chaos_profilesnl
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However, if the teacher in that same class has deaidied¢h students now pen
based computing can be used for note taking and note making, ussalgithgystem
as a context, because s/he and his/her students have édthigft they need to
sharpen these skills for their upcoming topic on Human Impdwthvhey agreed
would be one of the key themes of study for the year, then you tkadthey are on
the right track.

The key to achieving this reality is involving students indbeision making about
what will be learnt, when it will be learnt and how it vibl learnt. This is authentic
learning. Organise your classroom so that authentic leamicmupled to pen based
computing and you will be a long way down the track to helping stugents be
autonomous life long learners prepared for the knowledge age.
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