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Preparing students for jobs that 
don’t yet exist
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https://www.1843magazine.com/features/teaching-robots-right-from-wrong
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The	kind	of	things	that	
are	easy	to	teach	are	
now	easy	to	automate,	
digitize	or	outsource
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Expectations for Learning are Changing
The	new	context	means	new	expectations.	

• Ability	to	communicate
• Adaptability	to	change
• Ability	to	work	in	teams
• Preparedness	to	solve	problems
• Ability	to	analyse and	conceptualise
• Ability	to	reflect	on	&	improve	
performance

• Ability	to	manage	oneself
• Ability	to	create,	innovate	and	criticise
• Ability	to	engage	in	learning	new	things	at	
all	times

• Ability	to	cross	specialist	borders

Chris	Wardlaw,	"Mathematics	in	Hong	Kong/China	– Improving	on	Being	First	in	PISA"
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Expectations	for	Learning	are	Changing

The	new	context	means	new	expectations.	Most	studies	include:	
• Ability	to	communicate
• Adaptability	to	change
• Ability	to	work	in	teams
• Preparedness	to	solve	problems
• Ability	to	analyse and	conceptualise
• Ability	to	reflect	on	and	improve	performance
• Ability	to	manage	oneself
• Ability	to	create,	innovate	and	criticise
• Ability	to	engage	in	learning	new	things	at	all	times
• Ability	to	cross	specialist	borders

Chris	Wardlaw,	"Mathematics	in	Hong	Kong/China	– Improving	on	Being	First	in	PISA"



Queensland	Australia	Gr9	Maths - Instruction	to	Students:
Your	task	is	to	design	a	space	to	store	enough	stackable	chairs	to	seat	all	the	staff	and	students	in	your	school.
• You	will:

• follow	a	series	of	steps	to	help	you	design	a	suitable	space

• use	a	research	journal	to	record	your	ideas	and	rough	working

• write	a	report	on	the	process	and	solutions.

Questions

1. Develop	mathematical	models	for	each	dimension	of	a	stack	of	chairs,	where	the	number	of	chairs	is	unknown.

2. To	help	you	think	about	the	practicalities	of	storing	chairs,	use	your	mathematical	models	to	find:

a. the	greatest	number	of	chairs	in	one	stack	that	can	fit	into	a	storage	area	with	a	4	m	high	ceiling

b. the	number	of	stacks	that	fit	across	a	3.2	m	wide	area	if	there	are	10	chairs	in	each	stack

c. the	height	of	a	stack,	if	all	the	chairs	for	the	school	are	put	into	one	stack.

3. Use	the	understanding	of	the	practicalities	of	storing	chairs	you	developed	in	Question	2	to	find	a	practical	storage	area	for	the	chairs.	

• To	answer	these	questions,	work	through	the	steps	set	out	on	the	following	pages.	As	you	work,	record	everything	you	do	in	your	research	
journal.

Using	a	research	journal

• A	research	journal	is	a	record	of	what	you	and	your	group	do.	Your	research	journal	should	include:

• what	you	and	your	group	do	in	each	class	session,	ideas,	questions,	plans,	difficulties	faced,	how	difficulties	are	managed,	data	collected,	
calculations,	mathematical	language,	acknowledgment	of	any	help	you	receive	from	friends,	teachers	or	other	people.	Your	research	journal	
should	contain	all	the	information	you	need	to	write	your	report.	It	will	also	help	your	teacher	decide	what	you	can	do	by	yourself,	and	what	
you	can	do	as	part	of	a	group.

Communicating	your	FindingsàWrite	a	report	on	your	investigation. Your	report	should	include:

Note:	We	are	still	testing	
the	content	and	whether	
students	have	mastered	
the	underlying	skills



Draft	White	Paper	5	- Policy	frameworks	for	new	assessments
Linda	Darling-Hammond 2015





Design	thinking…



3-D	Printing





Esther	Wojcicki – Palo	Alto	High	School’s	journalism	program

Student	newspaper,	website,	magazine,	videos	etc.

• Videography
• Photography
• Deadlines
• Collaboration	
• Inter-personal	relations	management	
• Design	
• Planning
• Writing	
• Editing	
• Project-management	
• Printing	
• Budgeting	
• Formatting	

Students	are	judged	by	more	complex	outputs	over	
a	longer	period	of	time.	



Education 
literature

Principals	are	2nd

to	teachers
In	terms	of	their	importance	for	

student	learning	&	school	
effectiveness	.	

“Indeed,	there	are	virtually	no	documented	instances	
of	troubled	schools	being	turned	around	without	

intervention	by	a	powerful	leader.	Many	other	factors	
may	contribute	to	such	turnarounds,	but	leadership	is	

the	catalyst”	

(Leithwood et	al.,	2004:7	review	of	case	studies	of	
school	leadership	in	the	U.S.	and	Europe)



Economics 
literature

Principals are 2nd

to teachers
In	terms	of	their	importance	for	

student	learning	&	school	
effectiveness	.	

After isolating out the contribution of students’ background, school 
characteristics, teacher quality… 

A highly effective principal can raise the achievement of the 
average student by 2-7 months of learning in a year. A highly in 

ineffective one can lower achievement by the same amount. 

(Branch, Hanushek & Rivkin 2012; see also Coelli & Green 2012; 
Grissom, Kalogrides & Loeb 2012; Chiang, Lipscomb & Gill 2012) 



Economics 
literature

Principals are 2nd

to teachers
In	terms	of	their	importance	for	

student	learning	&	school	
effectiveness	.	

Quality	of	
principal

Quality	of	
individual	
teacher>

Impact:



Questions	for	reflection…

1. Are	we	teaching,	assessing and	managing our	students	and	
staff	the	same	way	we	did	5	years	ago?	

2. How	regularly	am	I	leaving	my	comfort	zone?	Go	to	the	places	
that	scare	you.

3. When	was	the	last	time	I	failed	at	something	new	I	was	trying	
out?

4. Am	I	a	good	model	to	my	staff	and	students	of	how	to	adapt	
to	change?	

5. In	what	ways	do	I	allow/encourage	students	to	teach	me	and	
my	staff	about	technology?	



Questions	for	reflection…

1. In	what	ways	are	we	as	a	school	
deliberately	teaching about	broader	
issues	in	our	society?	

2. In	what	ways	are	we	as	a	school	
providing	spaces	for	students	to	talk
about	broader	issues	in	our	society?	
(#BlackLivesMatter,	#FeesMustFall,	
refugees,	global	warming,	terrorism	
etc.)





Questions	&	comments?
Presentation	available	at	nicspaull.com





Resources
https://www.ideo.com/expertise/education/
https://vimeo.com/40895671

http://education.vermont.gov/documents/ED
U-WhitePaper-Making_Good_Use-
of_New_Assessments.pdf

Michael	Fullan,	Ken	Robinson,	
Linda	Darling-Hammond,	
Alaine De	Botton,	Carnegie	
Mellon	University,	d.school at	
Stanford

Released	items	-
https://www.oecd.org/pisa/pisaproducts/PI
SA2015-Released-FT-Cognitive-Items.pdf



Examples
-Inter-grade	teaching
-team	teaching
-combined-subject	teaching
-Explicitly	teaching	a	curriculum	of	socio-
emotional	skills	like	empathy	(21C	skills)
- ‘FuckUp Nights’	– stories	of	failure
-Permanent	high-speed	wifi (obvs)
-Drone-building	classes
-robotics	classes	in	school	time
-Arduinos
-Raspberry	Pi	(costs	R500)
-coding	classes
-MakerSpace labs	/	FabLabs
-3D-printers





Bloom’s Taxonomy: Cognitive



“Each team consists of four to six teachers and is responsible for 60 to
75 pupils. As an example of how they work, students in the eighth
grade (13-year-olds) will often study earthquakes, volcanos and other
earth forces - normally considered part of a geography or natural
science lesson.

Now, however, teachers will come up with several different storylines
for the lesson - encompassing other subjects In one, they pretend they
have to climb Mount Everest.

It includes the study of maps, weather and climate, make a list of the
equipment they need, calculate the time they will need, make a
budget for the trip and apply for funding in English (a foreign
language).”





New	research:	Grit

• Angela	Duckworth	– U	Penn
• Carol	Dweck - Stanford




