
UTSpeaks: Changing
Worlds

Can Education adapt to a Net
Generation?

A/Prof. Lyn Schaverien
Faculty of Education



In the wake of the startling growth of science and
technology in our recent past, some areas of human
activity have undergone megachange.
Telecommunications, entertainment, and transportation,
as well as medicine, are among them. …

Why, through a period when so much human activity has
been revolutionized, have we not seen comparable
change in the way we help our children learn?

Papert, S. (1993). The Children’s Machine. NY: Basic Books, p.2.

The problem…



Scardamalia’s (2001) four rates of change:

! The rate of technological innovation
! The rate of adoption of technological innovations
! The rate at which practices change as a result

of new technologies
! The rate at which results improve as a result of

using new technologies
Scardamalia (2001). Big change questions.
Journal of Educational Change 2: 171-176.
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Scardamalia’s (2001) four rates of change:

! The rate of technological innovation
! The rate of adoption of technological innovations
(So, get wired! Train teachers!)
! The rate at which practices change as a result

of new technologies
! The rate at which results improve as a result of

using new technologies (So, raise test scores!)
Scardamalia (2001). Big change questions.
Journal of Educational Change 2: 171-176.



C20th vs C21st century education

What is taking shape today … is 20th century,
industrial age education supercharged by
[standardised] testing and high-tech tools for
doing 1920s types of child-centred education.

The target of true 21st century education should
be the advanced knowledge processes that
scientists, scholars, and employees of highly
innovative companies engage in daily.

Scardamalia (2001), p. 173.



A profound and
worrying disconnect

… formal Science and
Technology Education is failing

to engage a Net Generation’s
passionate curiosity



On one hand, a dismal picture…
! Debate about teaching across disciplines (science and

technology, but also English, anatomy, geography...)
! Worsening student attrition in the enabling sciences
! Concerns about science and maths scores in

international testing
! Shortage of science, maths and technology teachers
! Continuing challenges with respect to primary science

and technology education
! Urgent risks and threats, requiring a scientifically and

technologically literate citizenry …



Complex issues yet to be
understood/addressed in our age

ALL
PRESENT

SIGNIFICANT
LEARNING
PROBLEMS

Climate change, global warming, global dimming
and greenhouse gas emissions
Consciousness, memory and learning
Employment, unemployment and quality of life
Indigenous population concerns
Infection, disease and disease prevention and
ageing
Migration, population destabilisation and lack of
political self-determination
Poverty
Reproductive technologies and genetic
engineering
Resource depletion
Security, war and terror
Species extinction



On the other hand,
the Net Generation is busy

with big ideas and questions

Here are some…



How come the rain falls in drops but it all
sticks together in the bath?

A mother reported this question,
asked by her two-year-old

in the bath.

Compare this question:
What would I see if I travelled on a beam
of light?

The young Albert Einstein



… the only reason we do not commit
suicide on a regular basis is
because we have evolved some
chemical mechanism that tells us
not to. … The mechanism telling
me not to kill myself is broken.

Campbell

Four Corners: A Deathly Silence. Reporter:
Quentin McDermott,

15 May 2006
http://www.abc.net.au/4corners/content/2006/s1639

099.htm

An adolescent’s unexplored idea forewarns
of tragedy



Students’ theories can evolve over minutes



           Some students’ questions

! How much weight can a see-saw lift? (James, yr 4)
! Why is DNA shaped in a spiral shape? (Nidhiraj, yr 4)
! How come space never ends? Does it keep on going? (Tom, yr 6)
! Why do we think? And how?
! Why does the world spin around?  (Ajeet, yr 6)
! Why does DNA curve like a screw? (Kevin, yr 4)
! Did cavemen think like us? (Harriet, yr 6)
! If it wasn’t for gravity, how would we live? (Danica, yr 6)
! If not one cockroach was touched (killed), how long would it take for

cockroaches to double the human race?
! What are the differences in tongues of people who like different foods?

(Joseph, yr 6)
! How come we are not born with the knowledge we know now? (Naomi,

yr 6)



Most of all, GENESIS students 
wanted to know

Human Body:
How do different medicines work?

The Universe:
What is gravity and how is it involved with the pattern and movement
of stars and planets in our universe? What happened at the Big Bang
and is space really empty?

Human Brain:
Why do we think and how do we think? How come we’re not born
with the knowledge we know now?



A possible way forward…

Might student-designed
 e-learning environments,

built around students’ interests,
have better take-up

in schools?



GENerating e-learning Systems
 in Schools

An Australian Research Council Linkage Project
2002-4



              GENESIS Project Team

UTS: Education and IML
A/Prof. Lynette Schaverien (CI)

Prof. Shirley Alexander (CI)
Ms. Nerida McCredie (APAI)
Dr. Robin Hall (Researcher)

School Partners
Ms. Serena Vecchiet (MLC School)
Ms Cathy Hill (St Paul’s Grammar)

Dr. John Tomkins (St Paul’s Grammar)
Mr Norman Nicholson (St Ives North PS)

Ms Karen Cuthbert (St Ives North PS)

Students
300 initially, varying over project

Aged 7 to 15 years
12 classes in three schools

Software Development Team
Mr. Andrew Traucki (IML)

Mr. Richard Trowsdale (IML)
Mr. Lawrence Lukito (IML)

Mr. Daniel Boud (IML)
Ms. Elizabeth Howson (IML)

Mr. Mark Simpson (Sixty40 Pty Ltd)
 Mr. Matt Taylor (Sixty40 Pty Ltd)



The GENESIS Journey

Students drove the conception, prototyping and
trialing of their own e-learning environment:
! Framing and choosing their most urgent questions
! Investigating them in their own ways
! Designing an e-learning environment in which other

students could engage with these investigations
! Evaluating their prototype’s worth for learning



Student Investigations



    



Student design

A learning journey



Navigation



Links to websites



Experiments



Watching Experiments



Movie Theatre



Discussion Board



Notebook



The Village SquareMovie Theatre

Post Office
GENESIS
Head-
quarters

Internet Café

Welcome back Map



Inside and outside a typical house

In the folder

From the
computer

Discussion board



Kirsten wanted to see how everyone’s
minds are unique and different

I had loads of fun and learnt a lot. I am very excited and just can’t wait until
[our e-learning environment] is completed! If you get the chance to be
involved in a project like this, you should take the opportunity, as it is really
worthwhile …
What we want to do with the project is actually find out a way that we can
get other people to learn as well as us. So everyone’s here to try and
[design a site] that will give everyone learning – like it’s there for everyone.
(31 July 2003)



Kirsten discusses uniqueness:

So do I [think how people think makes
them unique], but it can also have
something to do with what we have
seen in our past that makes us think
those thoughts

… yes there is a different part in everyone[’s
 brain], though would you say that many
 people’s thoughts are similar or completely
unique? (Drawing Test House, Discussion Board, 14 Sep 2004)

What do we see in Kirsten’s investigation?
Do we recognise curriculum here?
Assessment?



Compare Edelman’s (2005) view
The most important thing to understand is that the brain is
‘context bound’. It is not a logical system like a computer
that processes only programmed information; it does not
produce preordained outcomes like a clock. Rather it is a
selectional system that, through pattern recognition, puts
things together in always novel ways. It is this selectional
repertoire in the brain that makes each individual unique,
that accounts for the ability to create poetry and music, that
accounts for all the differences that arise from the same
biological apparatus – the body and the brain. (Edelman,
2005, p. 1)

http://www.digitalnpq.org/global_services/nobel
laureates/05-12-04.html



Living Things
Outcomes
! Early Stage One: Identifies ways in which living things are different and

have different needs
! Stage One: Identifies and describes ways in which living things grow and

change
! Stage Two: Identifies and describes the structure and function of living

things and ways in which living things interact with other living things and
their environment

! Stage Three: Identifies, describes and evaluates the interactions between
living things and their effects on the environment

Indicators
! Early Stage One: Observes and reports on the differences between plants

grown with and without light
! Stage One: Designs and publishes a timeline that shows how a student

has grown and changed since birth
! Stage Two: Devises a model to demonstrate how a system of the human

body functions, eg. The respiratory system
! Stage Three: Devises and implements a means of comparing physical

characteristics (eg eye colour) of a family over three generations and
presents findings



The Drawing Test:
Beyond syllabus outcomes and indicators

! Kirsten’s interest was in the most complex of individual differences - in
thinking.

! She devised and implemented a good way of seeing them - in fact, she
really wanted an online drawing test.

! She sensed that the key issue was not simply difference (as in the
syllabus) but uniqueness.

! She used new technologies to build possible explanations for uniqueness:
! Drawing on personal experiences,
! Pooling views,
! Assessing the logic of predictions coming from a range of positions.

! She drove towards the explanatory crux of the matter in discussion: is it
uniqueness in brain structure that accounts for uniqueness in thinking?
And if it is, how might such uniqueness accrue?



Are these new
technologies

assisting learning?
How should we think about learning?

How should we support learning?



From old to new psychologies…

Three entrenched ideas about learning:
! Stimulus-response connections (instruction)
! Development in stages
! Active building - “constructivism”

A new idea - deriving from recent advances in the
philosophy of biology and from neuroscience:
! Might learning be an adaptation (hedging our survival chances)?
! Might learning occur through selection?

To learn is to discard.
(Changeux, 1986)



Learning as selection: A biological pattern

A three-step repeated pattern:
! Generating variants (might we say ideas?)
! Testing (selecting) them on their value
! Regenerating - keeping - those that survive these tests, ready for the next

cycle

We see this learning pattern in all of the following places:
! Genetic inheritance/knowledge  (natural selection)
! Organ systems - immune systems and brains
! Cultures

Plotkin (1994, 1997, 2002, 2004)
Edelman (1992, 1993, 2004); Schaverien and Cosgrove (1999, 2000)



Generative learning

! Generating ideas
We think there will be gender differences in children’s
strategies for completing an obstacle course.

! Testing ideas on their value
We set up an obstacle course to see how boys and
girls completed it.

! Regenerating ideas
We found boys were quicker
and more confident and girls
liked to size up their options.



Developing e-learning Systems to Celebrate and
Nurture Teaching in Science and Technology

An Australian Research Council Linkage Project
2003-5



    DESCANT Project Team

UTS
A/Prof. Lynette Schaverien (CI)

Mr. Lachlan Forsyth (APAI)
Ms. Rebecca Fleming (Researcher)

NSW DET
Dr. Brian Davies (PI)

Mr. Gerry McCloughan (PI)
Ms. Lyndall Foster (PI)

Dr. Robert Stevens
Ms. Gillian Mulholland
Ms. Kerrie Needham
Ms. Sally Blackwell

*Dr Paul Brock (PI)(2003)
*Mr Jim Scott (PI)(2003-4)

Teachers
Cohort 1 (n=11)
Cohort 2 (n=13)
Cohort 3 (n=10)

Software Development Team
Mr. Tim St Clair

Mr. Wayne Houlden
(Janison Solutions Pty. Ltd.)



Teachers conceived their own e-learning environment for
professional development in K-6 Science and Technology:

! Framing its purpose
to understand better how we (students and teachers) learn, initially by
consideration of a generative model of learning, specifically in the context of
designing and making and investigating in order to improve student
learning in K-6 Science and Technology.

! Developing an e-design for cohorts of teachers to achieve that
purpose in an education system

                          The DESCANT-SciTech Colony



 

The Prototype DESCANT Colony



Sally uploads her video:
Leaving her trace in the Colony

! Students discuss a still they plan to
make.

! Sally detects generate-test-regenerate
in students’ discussions of the water
cycle and their plan to simulate it.

! She comments on her choice of video
clip: Students puzzling over their
difficult question.

! She contrasts this with her past
preference for correct answers to direct
teacher questions and her
dismissive[ness] of the children’s
evolving and partially formulated
thoughts and ideas.

! She is able to set out an alternative
learning support strategy based on her
new understanding.

In my pre-generative era, I would
probably have built this equipment
myself, demonstrated it and given the
children step by step instructions on
making it and they would have “learnt”
about evaporation and condensation.



Cohorts 2 and 3 enter the Colony

Helen engages with Sally’s learning event.
She writes in the forum (14/7/05),



Cohorts 2 and 3 upload, rate and discuss
their own annotated video



[DESCANT] made you kind of bring it
down from just, this is the outcome I
need them to achieve. Rather than just
they need to know that…we need
shelters for these reasons. It was kind
of watching them go through a process
to get to the same point, … I think
when we were at school, it [was] totally
different… you were always just told
what were the facts in science and, …
did experiments but it was carefully
planned experiments so you would get
the ‘right’ result. (Anya)

Generating, testing and regenerating ideas
about teaching



For me…we tended to do it more late at
night…you don’t often have that opportunity,
you might be thinking about it…but … it’s just
you and you’re not sharing that. I suppose
[the Colony] gives you the forum to put that
out there and have somebody come back
who’s doing the same thing. For me it’s that
kind of connectedness… Some people you
could tell they were really, you know, they
learnt. … So it was really like sharing that
stream of consciousness, I think. (Lisa)



I think it’s changed the way we think
and approach things, like,
permanently. … You think about it
now, when you’re thinking about
next term’s Science … and thinking,
“Well, what’s a better way I could
approach that, rather than just doing
worksheets?”…It does! It makes
you think! It’ll always ring in the
back of our minds, I think. (Ada)



So, can Education adapt to a
Net Generation?



By quantum leaps…

One could not move from a stagecoach to a jumbo jet by
making a series of small improvements. Is it possible to
go from the school of yesterday to the school of
tomorrow by a series of incremental improvements?
(Papert, 2004)

Such change requires [challenging] School’s
fundamental assumptions (Papert, 1993, p. 162).



The Wright Brothers could succeed where Leonardo
could only dream because a technological
infrastructure supplied materials and tools and
engines and fuels, while a scientific culture (which
developed in coevolution with this infrastructure)
supplied ideas that drew on the peculiar capabilities
of these new resources. (Papert, 1993, p. 15)

…with imaginative technologies AND
strong ideas about learning



…through the vision of our Net Generation

The people who forge new technological ideas do not
make them for children. (Papert, 1993, p. 179)

Computers should serve children as instruments to work
with and to think with, as the means to carry out projects,
the source of concepts to think new ideas. (Papert, 1993,
p. 168)





The deepest problem…
 For those of us who want to change education the hard

work is in our own minds, bringing ourselves to enter
intellectual domains we never thought existed. The
deepest problem for us is not technology, nor teaching,
nor school bureaucracies.

   All these are important but what it is all really about is
mobilizing powerful ideas.

(Papert , 2004)



Thank you!

Lynette.Schaverien@uts.edu.au
UTS: Education


