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COGNITIVE ACCELERATION CONFERENCE 2018 - PROGRAM

Thursday 11 October 2018

Time Program

SO0 G5 Welcome and Overview
9 915 Rainforest Room

Cognitive Acceleration in Australia in 2018

09:15 - 09:40 Tim Smith, Director, Cognitive Architecture
Rainforest Room

Keynote Address — How Atrtificial Intelligence Will Impact Education
0940 - 10:40 Dr. Natalie Rens, Al Specialist, Office of the QLD Chief Entrepreneur and Founder of Spaceport Al.
Rainforest Room

Morning Tea

10:40 - 11:00

Workshop 1.1 Workshop 1.2 Workshop 1.3
11.00 - 11:45 Rainforest Room Aqua Room Ocean Room

What is Thinking Science? - Daryl Bathe What is Thinking Maths? — Tim Smith Cognitive Acceleration Ninja skills — Neil Gordon

Workshop 2.1 \)Zozkaszg[o)nzq.z Workshop 2.3

11:50 - 12:35 Rainforest Room o . quar : o Ocean Room
" . " Cognitive Acceleration: Conflict, Construction, Cognition - o :
Metacognition - Aisling Mulvihill Tim Smith A Thinking Science Lesson - Daryl Bathe
12:40 - 1340 ey
Keynote Address - Reculer pour mieux sauter (Go back in order to jump higher)
13:40 - 14:40 Professor Trevor G. Bond, James Cook University
Rainforest Room

Workshop 3.1 Workshop 3.2

A — SRS Rainforest Room Aqua Room \)gggézhgopoi?
445-153 Success and failure: The Yin and Yang of deep learning -  Thinking Science at Hillbrook Anglican School - Damian Action Research in vour school — Tim Smith
Stephanie Macmahon Larkin & Matthew Flinders Y

15:30 - 16:00 Afternoon Tea and Close for the Day



Friday 12 October 2018

Time

09:00 - 09:30

09:30 - 10:30

10:30 - 10:50

10:50 - 11:35

11:40 - 12:25

12:25 - 13115

1315 - 14:15

14115 - 1515

15:15 - 15:30

15:30 - 16:00

Detail

Day 2 overview and Interview with Stile / Beyond STEM
Leighton's Theatrette

Keynote Address - Inspiring STEM futures: combining biology and engineering towards a synthetic biology revolution
Why every student will soon be begging to study STEM
Associate Professor Joanne Macdonald, University of the Sunshine Coast
Leighton's Theatrette

Morning Tea

Workshop 4.2 Workshop 4.3
P
L €9 . Synthetic biology: flipping science by teaching Coaching for Cognitive Acceleration - Tim Smith, Daryl
Writing journal articles - Susan Presto : A ;
engineering instead - Joanne Macdonald Bathe, Neil Gordon
Workshop 5.1 Workshop 5.2 Workshop 5.3
: ) Ocean Room
FCEINNS et AU Ol Bridging the gap between real-world science and the
A Thinking Maths Lesson - Neil Gordon Neuomyths in Education — Tim Smith gng gap
classroom - Jaclyn Rooney & Dave Canavan
Lunch

Plenary Address - Learning Environments and Social Synchrony in the Classroom
Stephanie Macmahon, The University of Queensland
Leighton's Theatrette

Expert Panel Q&A
Leighton's Theatrette

FINAL PLENARY
Leighton's Theatrette

Afternoon Tea



KEYNOTES

HOW ARTIFICIAL INTELLIGENCE WILL
IMPACT EDUCATION

Advancements in artificial in+e||igence (Al) are driving shifts in not
only the technology we develop but the type of work we do. As
machines gain the ability to perform tasks previously dedicated to
humans, the skills we require and teach our students will need to
oo|op+4 Does this mean robots will take all our jobs? No. However, it
does mean that knowledge is no longer the currency of success. The
obi|i+y to learn, to engage with others in social environments, and to
work in partnership with machines will all be key to future workers.
In this presentation, Natalie will intfroduce the concepfts that make Al
such a powerfu| tool. Drowing on major trends in A|, she will discuss
where our future will |ike|y take us and what skill sets will come to
the forefront as human-machine collaboration becomes the norm. To
conclude, Natalie will discuss ideas from technology leaders on the

curriculum of the future and how we migh’r imp|emen+ it.

DR. NATALIE RENS

Natalie Rens has a PhD in Neuroscience and
is now the Artificial |n+e||igence Specio|is+ for
the Office of the Queensland Chief
Entrepreneur. In her current role, she works
on developing strategies to advance
Queensland |oy improving the odopﬁon of Al.
She is also co-founder of Brisbane Al, a
meetup group that runs Al events and training programmes. She is
particularly passionate about democratising emerging technology to

enable better solutions to be created for the world's prob|ems.
|

RECULER POUR MIEUX SAUTER
(Go back in order to jump higher)

This presentation will go back to the original research work of
Michael Shoyer and Pl’}i|ip Adey to exp|ico+e the fundamental
elements of the CASE cognitive acceleration intervention. Towards a
Science of Science Teoching (1981) (i) validated Piagetian +|f1eor\/ as
(ii) the basis of a national testing program to assess cognitfive
o|eve|opmen+ in school ogeo| children and (iii) assessing the cognitive
demands of secondory science curricula in the UK. The dramatic
differences between capacity and demands led to the development

of Thinking Science (1989) materials and procedures that resulted



from the Cognitive Acceleration through Science Education Project (CASE 1) at King's
Co||egeA The argument is that it is the well-inducted teacher, rather than the Jrheory, lessons,
materials or tests, who is central to successful CASE interventions as reported in Really
Raising Standards (1994). By going back to the fundamental concepts uno|er|ying the

program, teachers will be able to bring about better outcomes for their students.

PROF. TREVOR G. BOND
Prof. Trevor BOND is at Adjunct Professor in the College of Arts,
Socie+y & Education at James Cook Uni\/ersi’r\/. His research has
focussed on formal opero+iono| Jrhinking and intellectual deve|opmen+
during adolescence since his undergroduo+e doys. Prof Bond spent his
first sabbatical with Shoyer, Adey and Yates at the CASE Project in
King's Co||ege, London. He worked o|irec+|\/ with CASE project
schools, and used data from one of those schools in his own doctoral research. He worked
with his doctoral student, Lorna Endler to conduct successful cognitive acceleration projects
in Townsville, Australia and Oregon, in the US. Prof Bond researched at the Archives Jean
Pioge’r in Geneva, and gave the keynoJre address on formal opero’riono| +|’1inking at the
memorial festschrift for Pioge+‘s closest collaborateur, Barbel Inhelder. His more recent
research has focussed on methods for measuring intellectual and achievement gains over

time.

INSPIRING STEM FUTURES: COMBINING BIOLOGY AND
ENGINEERING TOWARDS A SYNTHETIC BIOLOGY
REVOLUTION

Why every student will soon be begging to study STEM

|mogine a world of designer genetic engineering: we've moved past simp|y curing diseases
to Jroi|orir1g our bodies occording to the latest fashion whims, as well embedding the latest
cyborg +echno|ogies4 We can also engineer our surrounding environment to do useful things
- like producing jet fuel whilst beoujrif\/ing rather than desﬂoying, thanks to se|F—|oroo|ucing
and se|1c—heo|ing materials. But did you know this SynJrheJric Bio|ogy revolution is o|rectd\/
hoppemng? In this keynoJre, | will showcase fundamental advances that are set to take the
world by storm. Beginning with my own research in building computers out of DNA
molecules, | will moving erough to genetic engineering and human cyborgs, and then delve
into the future with lab assembled food, body parts and even organisms. This is the world
our students are growing up into - and will be building themselves - by assembling
molecular parts as eosi|y as bui|o|ing Lego blocks. The opportunities are limited or1|y b\/ our
imaginations, w hich puts our students in the best position to grow the transformations

be\/ond onyHﬁing we could believe for our lifetimes.



A/PROF. JOANNE
MACDONALD

Assembhng strands of DNA, to p|oy tic-tac-toe against a human
opponent, made Associate Professor Joanne Macdonald realise that

combimng Science and Engineermg is limited on|y by our imogino’rion.

Based at the University of the Sunshine Coast, with a joint appointment

at Columbia University (USA), A/Prof Macdonald’s research focuses on

re-engineering molecules beyond nature. Dr. Macdonald prefers to

translate research towards real-world problems and is currently building

ropid biosensors fo he|p combat deoo”y diseoses, inc|uo|ing Hendra and
Malaria. She recently co-founded BioCifer Pty. Ltd. to produce her devices.

She is also erud\/ing spider silk as an advanced material, the artificial construction of organisms
using syn+he+ic bio|ogy, and the engineering of biomolecules to inactivate toxic chemicals, such
as cocaine and nerve agents. One of her drugs has completed Phase Il clinical trials for treating
cocaine overdose. Featured in popu|or science magazines, inc|uding Scientific American and
New Scientist, and Winner of the 2016 Rose-Anne Kelso award for Women, Dr. Macdonald is
an avid science communicator. She teaches undergroducﬁe Molecular Bio|ogy and
Biotechnology, and particularly loves interactive workshops where she can learn more than she

teaches.

LEARNING ENVIRONMENTS AND SOCIAL SYNCHRONY
IN THE CLASSROOM

The future will demand of our students the capacity fo not on|y think deep|y for themselves,
but to be able to share these processes with others as they work collaboratively in groups.
Effective groups are shown to be higHy connected at conscious and unconscious psycho|ogico|
and bio|ogico| levels: ‘Jrumng in" to the actions, +|’10ugh+s and fee|ir1gs of others in the group,
shoring their emotional, behavioural, cognitive, and physio|ogico| states. This shared sense of
connection is known as social synchrony, and is correlated with both engagement and
achievement. Engagement is defined as the sense of connection to the |eorning experience and
those within it. However, the social dimension of engagement is frequenHy overlooked as an
important conduit to de\/e|oping Jrhinking and |eorningA Student disengogemen+, por+icu|or|y in
the middle years of schooling, remains a challenge and teachers of all levels of experience are
seeking proc’rico| solutions. CurrenHy, attempts to address disengogemen’r in the classroom
genero”y centre on individual student responsibi|i+y, Frequenﬂy attaining temporary or less than
soﬁsfoc’rory resulfs. Consequenﬂy, there have been calls for a new, social opprooch to
understanding and managing this common pedagogical challenge. This presentation will outline
research that utilised a science of learning lens to better understand the nature of connected
|eorning environments, and how effective teachers engineer them. The Findings have been
translated into a proc’rico| matrix for teachers, which has demonstrated po+en+io| for supporting
school and higher education teachers of all levels of experience to promote social synchrony in

their classrooms.



STEPHANIE MACMAHON

SJrephome is an eor|y—coreer researcher, academic and project officer
at The University of Queensland and with the Science of Learning
Research Centre. She recently submitted her PhD, which explored
how effective teachers engineer connected classroom environments.
Her studies lead to the o|eve|opmen+ of a Social Synchrony Matrix,
a document that can assist teachers to better understand and |o|om for student cognitive,
socio|, emotional and behavioural engogemen’r in the classroom. Prior to commencing her
PhD, SJrephome spent 20 years as a P-12 Arts educator and school leader. Since 2014, she
has been a Project Officer with the SLRC Translation Team, developing and delivering
teacher PD, student Workshops, and other research engagement activities. She is also a Case
Manager for a number of diverse projects implementing the SLRC Higher Education
Learning Framework across the University of Queensland. She was involved in the
development of UQ's first Masters in Education course on The Science of Learning, and has

coordinated undergroduo+e and posf—groduoﬁre courses in education at UQ since 2014.

WORKSHOPS

1.1 WHAT IS THIKING SCIENCE 1.3 COGNITIVE ACCELERATION

Daryl Bathe, Ryan Catholic College NINJA SKILLS

Thinking Science is a 30 lesson Cognitive N€i| GOI’CIOH, Chance“or State COHege

Acceleration Program (also known as CASE) Understanding how the pillars of Cognitive
for years 7 and 8. In this session we will Acceleration fit into a thinking lesson is a key
explore the underlying theory and pedagogical learning objective for practitioners. In this
approaches that make Thinking Science unique. session we will explore, through practical
This session is appropriate for those who have exomp|es, how questioning and cognitive

not taught Thinking Science before. challenge inspire meaningful thinking.

Appropricﬂre ]COI’ more CICI\/GHCQCI C/A\ feocl’]er&

1.2 WHAT IS THIKING MATHS

Tim Smith, Cogniﬂve Architecture

Thinking Maths is a 30 lesson Cognitive
Acceleration Program (also known as CAME)
for years / and 8  In this session we will
exp\ore the under|ying Jrheory and pedogogico|
opprooches that make Thinking Maths unique.
This session is dppropriate for those who have

not foughf Thmking Maths before.



2.1 METACOGNITION
Ais|ing Mu|vihi||, The Universier of

Queens|ono|

Me’rocogniﬁon is the conscious awareness,
monitoring, and control of one’s own cognitfion. As
the know|edge or mental activity that serves to
regulate thinking (Schneider & Lockl, 2008),
metacognition supports top-down regulatory
control (Haperin and Schultz, 2006) that is
critical for self-regulated learning. Metacognition
is wio|e|y ocknow\edged for its signiFiccmce in
learning and academic performance, yet often
remains the "hidden curriculum’ in educational
contexts (Kistner et al., 2010; Pintrich, 2002) The
Workshop will present current fheory and research
on metacognition, consider the opp‘icofion of a
metacognitive instructional framework within a
metacognitive training of attention for young
adolescents, and Workshop the opp|icoﬁon of

metacognitive instruction in educational contexts.

2.2 CONFLICT, CONSTRUCTION,
COGNITION

Tim Smith, CogniJrive Architecture
Of the five pillars, Cognitive Conflict, Social

Construction and Metacognition are often
hailed as the holy grail of CA. But why? In
this proc+ico| session, we will examine some
exomp|es of each pi||or and ask if +hey can be
opp|ieo| to other lessons, be fhey senior science

lessons or other subjects.

2.3 A THIKING SCIENCE LESSON

Dory| Bathe, Ryon Catholic Co||ege
How do Thinking Science lessons |o|oy out? A

theoretical grasp of the lesson is seldom «a
mirror image of what takes p|oce in the
classroom. In this session we will delve into
the different 'acts' in a lesson and practice
some of the teaching strategies. Appropriate

for those new to Thinking Science.

3.1 SUCCESS AND FAILURE: THE
YIN AND YANG OF DEEP

LEARNING
SJrephonie Macmahon, The Uni\/ersify

O]( QUQQHS'OI’]d

The capacity to think creo+ive|y and criﬁco”y -
to pro|o|em solve, ono\yse, evaluate, innovate, -
are skills identified as essential for success.
These skills require learners to take risks;
therefore inherent within them is the possibihfy
of a negative outcome or failure. Furthermore,
creative and critical thinking usually involve
problems and tasks that can be challenging
and difficult. But what role do risk, di{ﬁcu\fy
and failure p\oy in success? Can the confusion
and frustration that emerge from cognitive
challenge actually be good for deep learning?
This session will e><|o|ore some of the Science of
Learning research into the affective and
cognitive constructs around risl«foking,
cho”enge, di”ictu and con{usion, and
consider how success and failure are the Yin

and Yang of deep learning.

3.2 THINKING SCIENCE AT
HILLBROOK ANGLICAN SCHOOL
Damian Larkin and Matthew Flinders,

Hillbrook Anglican School.
|mp|emenfofion strategy of the Thinking

Science program varies from school to school
but it is often he|pfu| to hear what others have
tried, where they have succeeded and where
refinements have been made. In this session,
hear how one school in Brisbane has
imp\emerﬁed the program. Appropriate for

those new to Thinking Science.



3.3 ACTION RESEARCH IN YOUR
SCHOOL
Tim Smith, CognH‘i\/e Architecture

In this session we will look at how small scale
action research projects can inform us about
the impact of programs like Thinkmg Science or
Tlﬂnkmg Maths. We will examine the
applicability of various tests as measures of
impact and discuss how we migM structure a
project so that our insigh’rs can be shared with
the wider education community. This session is
appropriate for all but will explain the baseline
and post-infervention tests that are part of the
Thmkmg Science program. Consider Workshop
41 as a follow up to this workshop.

4.1 WRITING JOURNAL ARTICLES

Susan Presto, Editor: Nurture Parenting
Mogozine

Hoving your own articles pub|ished is whole
new world of ways to get your voice heard on
topics that are important to you. It also adds
depH’] to your proFessiono| or academic prolci|e.

Let's get you started!

4.2 SYNTHETIC BIOLOGY: FLIPPING
SCIENCE BY TEACHING

ENGINEERING INSTEAD
Joanne Macdonald, University of the

Sunshine Coast
Drawing from A/Prof Macdonald’s experience

in undergroduofe molecular bio\ogy and
biotechnology teaching, explore how we can
inspire students to s’rudy STEM by considering
science (e.g., bio|ogy) as an engineering tool
rather than a series of learned facts. Which
STEM subjects do the students find most
boring/di”icu\f to pay atftention to? How
effective would an engineering angle be to

capture student interest and inspire them?

4.3 COACHING FOR COGNITIVE
ACCELERATION

Tim Smith, Cogniﬂve Architecture
Dory| Bathe, Ryon Catholic Co||ege
Neil Gordon, Chancellor State Co||ege

Professional development for Cognitive
Acceleration is key to successful
implementation and in this session we will
explore how colleagues can be supported

Jrhrough peer cooching. Appropricﬁe for all.

51 A THINKING MATHS LESSON

Neil Gordon, Chancellor State Co||ege
How do Thinking Maths lessons p|oy out? A

theoretical grasp of the lesson is seldom a
mirror image of what takes place in the
classroom. In this session we will delve into
the different 'acts' in a lesson and practice
Appropriate

some of the Jrec:chihg strategies.

for those new to Thmking Maths..

5.2 NEUROMYTHS IN EDUCATION

Tim Smith, Cogniﬂve Architecture

The growing field of the Science of Leorning
(SoL) aims to bring together the disciplines of
education, psycho|ogy and neuroscience. Some
popular teaching strategies don't have a

In this
session we will look at a number of ideas in
education and establish their vo\idier with Sol.
Appropriate for all.

significorﬁ evidence base behind them.

5.3 BRIDGING THE GAP BETWEEN
REAL-WORLD SCIENCE AND THE

CLASSROOM
Jaclyn Rooney, Stile Education

Dave Canavan, Stile Education

This session will examine how real-world
science ski||s, know|edge and ’rhinking can be
successfu”y incorporofed into the science
curriculum.

With an emphosis on prochco\ activities, this
interactive session will provide a wealth of
ideas to take back to your classroom, and get
your students Jrhinkmg like a real scientist.

Appropriofe for all.



SPEAKERS

DARYL BATHE
Ryon Catholic Co||ege, Townsvi”e, QLD

Dory\ is Head of Junior Science and has been

running Thinking Science at Ryan since 2015.

DAVE CANAVAN

Stile Education
Communﬁ\/ Leader, QLD

MATTHEW FLINDERS
Hillbrook Anglican School, Enoggera,
QLD

NEIL GORDON
Chancellor State College, Sippy Downs,

QLD
Neil is co-ordinator of CASE on the Coast and

also a Peter Doherfy award winning science
teacher. Neil has worked exfensive|y with

Cogniﬁve Acceleration programs both in

Australia and the UK.

DAMIAN LARKIN
Hillbrook Ang|iccm
School, Enoggera, QLD

Damian is a practising maths

and science teacher with 26 years

experience in a number of Catholic and
independent schools around Queensland. He has
coordinated o range of subjects but most time has
been speer coordino’ring junior science, inc|uo|ing
three yeadrs |eo<:|mg maths and science integration
in the middle years of schoo|ing,

Damian begcm |eormng about and de|ivering
Thinking Science lessons under the guidance of
Cogniﬂve Architecture’s director, Tim Smith,
before bringing the program to Hillbrook Anglican
School.

A|ong with science education, Damian is keen|y
interested in susfainobih’ry, comp|efing a Master of
Environmental Education through Griffith
University. He is the current chair of the
Susfoinobi|i+y Committee at Hillbrook, workmg
with a team of people to minimise

the school’s ecological footprint.

AISLING MULVIHILL
The Universi’ry of

QU@@NS'OI’]CI

Ais\ing Mulvihill is a practicing

speech po+ho|ogisf, clinical educator

and researcher at the University of Queensland.
Her research activities span the topic of self-
regulation from early childhood to adolescence.
Since groduoﬁng from Trinity Co||ege Dublin in
2006, Ais|ing has worked as a poedio’rric Speech
Pathologist in both Ireland and Australia across
sectors of pubhc health, education, and private
practice. Ais|ing has specio\ised practice in
supporting children with learning and
social-emotional challenges relating to Autism
Spectrum Disorder (ASD), Attention
Deficif/Hyperocﬁvier Disorder (AD/HD) and
Developmental Language Disorder (DLD). In 2013,
Ais\ing co-authored the Ant Patrol Children’s
Stories, a series of six educational children’s stories
that aim to support children’s social and emotional
|eorningA The series has been well-received by
educators, allied health pro{essiomﬂs and parents.
Aisling’s PhD research investigates the
development of self-talk as a self-reqgulatory tool
in children with and without developmental
vu|nerobi|i+y. Ais|ing is also involved in a
|0rge—sco|e m’rerdiscip\inor\/ science of |eorning
research project investigating the effect of
metacognitive training on attention control in

young odo|escenfs.

SUSAN PRESTO

Editor Nurture Poren’ring

Mogazine

Susan Presto is the Editor of

Nurture Porenfing Mogozme,

researcher at Griffith Umversify,

freelance feature article writer, and

creator of authentic online video content.

Her focus as editor is on providing
H’]ougl’]’r—provoking, evidence-based information for
the p|’1ysic0|, emotional, intellectual and spirifuo|
elements of clﬂ|o|—reoring and education from a
natural parenting perspective. Her +eoching
bockground has been in irmovoﬂng and
imp|emen’ring whole school \)\/e”being practises
based on research into Jungian fheory and Kallick
and Costa’s Habits of Mind. This has meant

working with top level sporting teams, school



administrations, teachers, and students to enhance
team dynomic, decision moking and deo|ing with
stress and led to presentations at international and
national conferences on: feam bui\ding, resi|iemce,
classroom management, mindfulness. Other
conference presentations and academic
publications have dealt with her research at
Griffith Umiversi’ry and the topic of writing, fiction
and non-fiction, and the influence of Poethics-

fokmg responsibihfy of the unknowobi|i+y.

JACLYN ROONEY

Stile Education

Head of Content,
Melbourne, VIC

TIM SMITH
Cogni’rive Architecture,

QLD

Tim taught in the UK before

moving to Australio in 2008. He

has held positions of |eodership in schools and has
advised on po|icy and curriculum reform in science
education.

|mmedio+e\y prior to moving to Australia, Tim
worked as the Director of Specialist Science Status at
Nonsuch High School for Girls where he collaborated
with the National Science Learning Centre to deve\op
region0| centres of excellence in teacher professiomﬂ
deve|opmen+, In 2005, Tim was awarded an Einstein
Year Bursory for his work on 'Girls into Physics'.

A p|’1ysics groduofe from Swansea University, Tim
also holds postgraduate qualifications from
Combridge University and the Institute of Education
in London. He has presented at conferences in the
UK, Australia and the USA and is currenHy
reseorching the impact of Thmkmg Science on genero|
in+e||igence.

Tim has fougM in the state, Catholic and mdependerﬁ
sector in both coeducational and sing\e—sex (both
boys' and gir|s') schools.

A Yachtmaster Instructor, Tim is married to Laura,
an Emergency Physician, and they have five-year-old
twin dough’rers. Tim is director of Cognitive
Architecture, an education consu|+oncy committed to
|eorning more about evidence-based practice in

education.

SPONSORS
AND
SUPPORTERS

Stile




Stile

Fascinating science lessons

Build critical thinking skills and promote deep learning with
interactive science lessons based on real-world news stories.

Textbook « Workbook « Videos « Simulations « Experiments « Assessments « Markbook

s 1300 918 292
- + community@stileeducation.com



