


Spots!	
  

•  If	
  you	
  meet	
  someone	
  with	
  a	
  black	
  spot,	
  BOTH	
  
of	
  you	
  draw	
  a	
  (or	
  another)	
  black	
  spot	
  on	
  your	
  
cards.	
  





How	
  to	
  approach	
  disputed	
  topics?	
  
•  global	
  issues	
  threaten	
  human	
  life	
  
•  urgent	
  acCon	
  is	
  need	
  	
  
•  issues	
  need	
  to	
  be	
  addressed	
  in	
  classrooms	
  	
  
BUT	
  …	
  
•  how	
  do	
  we	
  maintain	
  a	
  criCcal	
  stance?	
  
•  and	
  respect	
  the	
  reality	
  of	
  the	
  naConal	
  
curriculum	
  /	
  schooling	
  pressures?	
  

•  …	
  how	
  would	
  you	
  use	
  the	
  Spots	
  acCvity,	
  for	
  
example?	
  



MathemaCcs	
  of	
  Sustainability	
  

•  DescripCon	
  
•  PredicCon	
  
•  CommunicaCon	
  







CriCcal	
  MathemaCcs	
  EducaCon	
  
(Ole	
  Skovsmose)	
  

•  We	
  live	
  in	
  a	
  technological	
  society.	
  
•  InformaCon	
  technology	
  involves	
  a	
  lot	
  of	
  
mathemaCcs.	
  

•  The	
  mathemaCcs	
  embedded	
  in	
  informaCon	
  
technology	
  has	
  tangible	
  social	
  effects.	
  

•  In	
  summary,	
  mathemaCcs	
  does	
  not	
  simply	
  
describe	
  the	
  world,	
  it	
  changes	
  it.	
  This	
  is	
  the	
  
forma&ng	
  power	
  of	
  mathemaCcs.	
  



ImplicaCons	
  …	
  a	
  criCcal	
  mathemaCcs	
  
educaCon	
  recognises:	
  
•  mathemaCsing	
  a	
  system	
  (like	
  the	
  
climate)	
  involves	
  human	
  beings	
  making	
  
decisions.	
  
•  ostensibly	
  mathemaCcal	
  decisions	
  may	
  
reflect	
  the	
  poliCcal	
  or	
  economic	
  interests	
  
of	
  the	
  people	
  construcCng	
  the	
  model.	
  
•  mathemaCcs	
  can	
  bring	
  an	
  illusion	
  of	
  
control	
  over	
  our	
  environment.	
  



Some	
  key	
  quesCons	
  –	
  relevant	
  to	
  any	
  
‘crisis’	
  situaCon:	
  

•  How	
  has	
  mathemaCcs	
  helped	
  shape	
  the	
  crisis?	
  
•  How	
  is	
  mathemaCcs	
  used	
  to	
  describe	
  or	
  
model	
  the	
  crisis?	
  

•  What	
  are	
  the	
  ethical	
  and	
  social	
  consequences	
  
of	
  the	
  use	
  of	
  mathemaCcs?	
  



The	
  MathemaCcs	
  of	
  Climate	
  
Change	
  



A	
  disCncCon	
  



	
  



	
   	
  

	
  



–	
  or	
  
	
  “if	
  the	
  world	
  is	
  geXng	
  hoYer,	
  why	
  
is	
  there	
  so	
  much	
  cold	
  weather	
  

around?”	
  



Global	
  Temperature	
  

•  What	
  is	
  meant	
  by	
  “global	
  temperature”?	
  	
  
•  How	
  do	
  you	
  think	
  it	
  is	
  calculated?	
  



GeXng	
  data	
  from	
  where	
  you	
  live	
  

•  Met	
  Office	
  website	
  
•  Look	
  at	
  the	
  data	
  for	
  Sheffield,	
  1981-­‐2010	
  
•  In	
  pairs,	
  discuss	
  what	
  you	
  noCce	
  …	
  
– What	
  could	
  student	
  teachers	
  do	
  faced	
  with	
  this	
  
data?	
  

– What	
  other	
  data	
  would	
  you	
  want?	
  



Mean	
  Constant	
  
Variance	
  Constant	
  

Mean	
  Increases	
  
Variance	
  Constant	
  

Mean	
  Constant	
  
Variance	
  Increases	
  

Mean	
  Increases	
  
Variance	
  Increases	
  









Mean	
  maximum	
  and	
  minimum	
  temperatures	
  and	
  standard	
  
deviaCons	
  for	
  two	
  thirty-­‐year	
  periods	
  in	
  Sheffield,	
  UK.	
  	
  

	
  

Mean 

max temp ���

(ºC) 

Standard 

deviation ���

(ºC) 

Mean min 

temp ���

(ºC) 

Standard 

deviation ���

(ºC) 

1901-1930 12.6 0.51 6.0 0.39 

1981-2010 13.4 0.66 6.6 0.56 



Maximum	
  Temperatures	
  



Minimum	
  Temperatures	
  



Some	
  quesCons	
  …	
  
(for	
  student-­‐teachers,	
  perhaps):	
  
•  How	
  is	
  mathemaCcs	
  used	
  or	
  misused	
  in	
  debates	
  
about	
  the	
  need	
  for	
  acCon?	
  	
  

•  What	
  mathemaCcs	
  do	
  ‘consumers’	
  of	
  
informaCon	
  about	
  climate	
  change	
  need	
  to	
  know	
  
to	
  be	
  able	
  to	
  make	
  informed	
  judgments?	
  

•  How	
  do	
  the	
  interests	
  of	
  authors	
  of	
  informaCon	
  
about	
  climate	
  change	
  influence	
  those	
  authors’	
  
use	
  of	
  mathemaCcs?	
  

	
  
	
  





Three	
  kinds	
  of	
  approach	
  
Transforma2on	
  
•  Teaching	
  and	
  learning	
  mathemaCcs	
  to	
  analyse	
  and	
  criCque	
  

the	
  perspecCves	
  that	
  shape	
  how	
  the	
  world	
  is	
  understood	
  
and	
  engage	
  in	
  acCon	
  to	
  change	
  the	
  world	
  

•  Outside	
  world	
  as	
  origin	
  of	
  sustainability	
  problems,	
  for	
  
which	
  mathemaCcs	
  may	
  be	
  one	
  tool	
  (or	
  part	
  of	
  the	
  
problem)	
  

Reforma2on	
  
•  Teaching	
  and	
  learning	
  mathemaCcs	
  to	
  relate	
  mathemaCcs	
  

to	
  the	
  world	
  and	
  to	
  refine	
  how	
  things	
  are	
  done	
  
•  Outside	
  world	
  as	
  origin	
  of	
  mathemaCcs	
  problems	
  
Accommoda2on	
  
•  Teaching	
  and	
  learning	
  mathemaCcal	
  facts	
  and	
  procedures	
  
•  Outside	
  world	
  used	
  as	
  a	
  way	
  of	
  presenCng	
  mathemaCcs	
  



Where	
  next?	
  


