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Why this top ic?

I b e lie ve  in 
asse ssme nt

Scie nce  of learning  
is a re lative ly ne w 

te rm (not conce p t) 
to  NZC and  me  

If it avoid s 
d ichotomous 

thinking , the n worth 
talking  ab out

Pote ntial 
irrational fear!



Whe re  a re  w e  a t  
and  

w hat d o  w e  d o  fro m  he re ? 



• I b e lie ve  asse ssme nt p lays an imp ortant p art in e ve ryd ay life ! We  are  
continually asse ssing . 

• What d o  you asse ss in your d aily life , hob b ie s, p astime s or activitie s?

• Weathe r, clo the s choice s, trave l route s, g roce rie s.

• Golf and  Flyfishing  – I’ve  worke d  out asse ssme nt is p art o f why I love  d oing  
b oth of the se  thing s.

My re lationship  with asse sme nt



• Be njamin Bloom: maste ry learning  found ations and  fe e d b ack cycle s

• Late  20th C Shift: re orie ntation to  an e mp hasis on formative  asse ssme nt 
Black & Wiliam (1998): e vid e nce  for formative  asse ssme nt imp act

• Royce  Sad le r: stand ard s, fe e d b ack & se lf-re g ulation

• Shirle y Clarke  & Ann Davie s: Formative  asse ssme nt classroom e nactme nt

A b rie f history of formative  asse ssme nt 
– g lob al context



• Te rry Crooks: formative  asse ssme nt for learning

• John Hattie : fe e d b ack and  visib le  learning

• He le n Timp e rle y: inq uiry and  e vid e nce  use

• Michae l Ab solum: clarity and  p ractical AfL

• The  Ne w Zealand  Curriculum: learning -focuse d  asse ssme nt syste m

• A sp e cial me ntion of AtoL

A b rie f history of formative  asse ssme nt 
– NZ context



• Involve s g athe ring  e vid e nce  of und e rstand ing

• Is use d  d uring  learning  to  inform next ste p s

• Focuse s on imp roving  learning , no t jud g ing  p e rformance

• Provid e s fe e d b ack that he lp s learne rs close  the  g ap

• Sup p orts stud e nt se lf-re g ulation and  ag e ncy

Formative  asse ssme nt (AfL)



• Clear learning  inte ntions and  succe ss crite ria

• Mod e lling  (d e monstrations, examp le s, exe mp lars, co-construction e tc.) to  
make  the  learning  visib le

• Tasks and  q ue stioning  that e licit e vid e nce  of learning

• Fe e d b ack that id e ntifie s next ste p s

• Time  and  structure s to  act on fe e d b ack

• Se lf- and  p e e r asse ssme nt

• Re sp onsive  teaching  d e cisions

• A classroom culture  that sup p orts risk-taking

Formative  asse ssme nt is e nab le d  b y:



• He rmann Eb b ing haus – Me mory, forg e tting , sp acing

• Ed ward Thornd ike  – Practice , fe e d b ack, transfe r

• Jean Piag e t – Cog nitive  d e ve lop me nt

• Le v Vyg otsky – Social me d iation of learning , zone  of p roximal 
d e ve lop me nt

• Ge org e Mille r – Working -me mory limits

Scie nce  of Learning  – Found ations



• J o hn Sw e lle r – Cog nitive  Load  The ory

• Paul Kirschne r – e ffe ctive  instruction d e p e nd s on learne r exp e rtise : 
novice s ne e d  clear, g uid e d  instruction, while  exp e rts b e ne fit from g reate r 
ind e p e nd e nce  and  challe ng e .

• Danie l Willing ham  – Translate d  cog nitive  scie nce  into  realistic, 
e vid e nce -informe d  teaching  and  asse ssme nt p ractice s

• Barak Ro se nsh ine  – “Princip le s of Instruction” d e scrib e s e vid e nce -b ase d  
teaching  p ractice s that alig n instruction with how learne rs p roce ss, re tain, 
and  use  ne w knowle d g e .

• Dunlo sky e t a l. – Effe ctive  learning  strate g ie s

Conte mp orary Scie nce  of Learning  ad vocate s



Conte mp orary Scie nce  of Learning  ad vocate s
Re se a rche r Main  Fo cus Pe d ag o g ica l Im p lica tio n

Sw e lle r Working  memory 
cap acity 

Red uce  cog nitive  ove rload ; 
use  worked  examp le s.

Kirschne r Exp e rt vs Novice  
learne r need s

Novice s need  clear, g uid ed  instruction, while  exp e rts 
b ene fit from g reate r ind ep end ence  and  challeng e .

Willing ham Thoug ht & 
memory

Translated  cog nitive  science  into  realistic, 
evid ence -informed  teaching  and  asse ssment p ractice s

Ro se nsh ine Classroom 
Practice

“Princip le s of Instruction” d e scrib e s evid ence -b ased  
teaching  p ractice s that alig n instruction with how learne rs 
p roce ss, re tain, and  use  new knowled g e .

Dunlo sky Effective  learning  
strateg ie s

Use  re trieval p ractice  and  sp aced  rep e tition.



• Ad vocacy is d istrib ute d  across unive rsitie s, p ractitione rs, and  syste m 
ag e ncie s, similar to  AfL in the  early 2000s.

• O fte n alig ne d  to  a knowle d g e  rich curriculum

• The  e mp hasis re mains on e vid e nce -informe d  p ractice  

• Ke y influe nce s includ e  Drs Nina Hood , Michae l Johnston, Allison Arrow, 
Prof. Grae me  Aitke n and  Ministe r Stanford .

Scie nce  of learning  – Ne w Zealand  context



Ap ril 2 0 2 3 : The  Ne w Zealand  Initiative  re lease d  its e d ucation manife sto Save  our 
Schools, which ad vocate d  for a "knowle d g e -rich" curriculum g round e d  in the  
scie nce  of le arning .

La te  2 0 2 3 –2 0 2 4 : Following  the  chang e  of g ove rnme nt, the  "scie nce  of le arning " 
b e came  a core  p illar o f the  Ministry of Ed ucation’s strate g y to  "te ach the  b asics 
b rilliantly," sp e cifically for lite racy and  mathe matics.

2 0 2 4 : A se cond  Ministe rial Ad visory Group  was e stab lishe d  to  stre ng the n the  
curriculum re fre sh, sp e cifically using  the  scie nce  of le arning  to  e nsure  a 
"knowle d g e -rich" ap p roach.

2 0 2 4 -2 0 2 5 : The  Ministry of Ed ucation incorp orate d  "scie nce  of le arning " 
p rincip le s into  the  up d ate d Ne w Zealand  Curriculum (Te  Mātaiaho) and  p ub lishe d  
"The  Scie nce  of Learning  Exp laine d " on Tahurang i.

Scie nce  of learning  time line



Conne cting  asse ssme nt for learning  
and  the  

Scie nce  of Learning  for b e tte r teaching    



Learning  is a  chang e  in long  te rm me mory, 
and  

teaching  is a  syste m of d e cisions 
und e r unce rta inty



From the  Scie nce  of Learning , learning  is und e rstood  as d urab le , re trie vab le  
chang e  in long  te rm me mory.

  “If nothing  has chang ed  in long -te rm 
  memory, nothing  has b een learned .”
      Kirschne r, Swe lle r & Clark (2006)

Learning



From AfL teaching  is und e rstood  to  b e  a d e cision-making  p roce ss.

• d e cisions ab out what to  d o  next,

• b ase d  on imp e rfe ct e vid e nce , (learning  may b e  invisib le )

• und e r real time  constraints.

 
 “The  only way we  can ensure  that learning  is p roceed ing  in the  

intended  d irection is through assessment. That is why assessment is 
the  b ridge  b e tween teaching  and  learning .”

        Wiliam, 2011

Teaching



• Formative  asse ssme nt ad d re sse s how d e cisions are  mad e  whe n learning  
cannot b e  d ire ctly ob se rve d .

• Formative  asse ssme nt is no t comp e ting  with cog nitive  scie nce . In a way it 
op e rationalise s the  scie nce  of learning  in classrooms. 

• Formative  asse ssme nt d oe s not g uarante e  learning , b ut it increase s the  
like lihood  that teaching  d e cisions alig n with how learning  d e ve lop s ove r 
time .

Ke y thoug hts



In classrooms, this is e vid e nt whe n teache rs:

• look for p atte rns of learning  across multip le  exp e rie nce s, rathe r than 
ove r-inte rp re ting  a sing le  task

• use  stud e nt re sp onse s as valuab le  information to  g uid e  next ste p s, no t 
final jud g me nts

• ad ap t instruction re sp onsive ly, d rawing  on e me rg ing  e vid e nce  as learning  
unfo ld s

This sup p orts teache rs to  b e  thoug htful and  e vid e nce -informe d , without 
ove r-claiming  ce rtainty ab out what stud e nts curre ntly know or can d o.

Practica l ap p lication



Formative  asse ssme nt works b e cause  it activate s 
the  same  cog nitive  me chanisms that cause  

learning



Scie nce  of learning  shows that:

• Re me mb e ring  thing s he lp s us learn the m — p ulling  id eas from me mory 
make s the m stick.

• Noticing  and  corre cting  mistake s he lp s d e e p e n und e rstand ing .

• Good  fe e d b ack shap e s what learne rs re me mb e r and  how the y use  it in 
the  future .

Effe ctive  learning  (SoL)



Asse ssme nt for Learning  re search shows that:

• d e lib e rate ly g athe ring  e vid e nce  of stud e nt learning ,

• using  that e vid e nce  to  g uid e  next teaching  ste p s, and

• active ly involving  learne rs in the  p roce ss

has a strong  and  p ositive  imp act on learning  outcome s.

Effe ctive  learning  (AfL)



The  most p owe rful formative  asse ssme nt d oe s d oub le  d uty. It 

• g e ne rate s e vid e nce  and  

• chang e s me mory.

The re fore  not all “che cks for und e rstand ing ” are  e q ual. 

Tasks that ask stud e nts to  re me mb e r id eas, exp lain the ir thinking , or use  
learning  in ne w situations achie ve  more  than tasks that only involve  
re cog nising  an answe r or comp le ting  an activity.

Fe e d b ack should  not b e  jud g e d  b y it’s d e tail, b ut b y whe the r it chang e s 
future  thinking .

Imp lications for AfL



Teache rs:

• Use  q ue stioning  that re q uire s stud e nts to  re trie ve  and  articulate  id eas 
rathe r than id e ntify the m,

• Have  d iscussions that surface  misconce p tions, no t just confirm corre ctne ss

• Fe e d b ack is frame d  mostly around  “what to  d o  next” rathe r than “what 
we nt wrong ”.

Practica l ap p lication examp le s



Clarity in learning  inte ntions and  succe ss crite ria  
is cog nitive ly ne ce ssary, 

no t p e d ag og ically op tional



• Working  me mory is limite d ,

• Atte ntion is se le ctive , 
(learne rs can only focus on some  information at a time , no t e ve rything  
the y se e , hear, o r are  p re se nte d  with).

• Learning  is imp aire d  whe n cog nitive  load  is p oorly manag e d .

Cog nitive  scie nce  says



• Clarity of learning  inte ntions,

• Share d  und e rstand ing  of succe ss,

• Transp are nt crite ria

From a cog nitive  p e rsp e ctive  ‘clarity’ is a way of:

• re d ucing   cog nitive  load ,

• stab ilising  atte ntion,

• sup p orting  sche ma formation (he lp ing  learne rs b uild  org anise d , usab le  
und e rstand ing ).

AfL e mp hasise s clarity



This re frame s how learning  inte ntions and  succe ss crite ria should  b e   
und e rstood .

The y function as cog nitive  scaffo ld s, no t simp ly communication too ls.

This can mean:

• Clarity is most imp ortant whe n conte nt is comp lex or unfamiliar

• Succe ss crite ria should  cue  what to  atte nd  to  and  what to  re trie ve

• Clarity is lost whe n exp e ctations are  e ithe r too  vag ue  or ove rly sp e cifie d .

Imp lications for AfL



In classrooms:

• Learning  inte ntions should  b e  sp e cific to  the  knowle d g e  or thinking  b e ing  
d e ve lop e d ,

• Succe ss crite ria are  use d  to  sup p ort jud g me nt and  se lf monitoring , no t 
comp liance ,

• Exe mp lars are  share d  to  he lp  learne rs und e rstand  what q uality looks like , 
no t to  te ll the m exactly what the ir work should  look like .

Practica l ap p lication



• Mo d e lling  – examp le s, d e monstrations, exe mp lars, co-
constructe d  exe mp lars. 

• Te ache r co nte nt  kno w le d g e : re cog nising  and  inte rp re ting  
e vid e nce  of le arning  in re lation to  the  curriculum.

A coup le  of ca llouts



Scie nce  o f 
Le a rn ing

• How memory chang es
• Cog nitive  mechanisms 
      (re trieval, load ,   
      sp acing , fe ed b ack)

Exp la ins WHY 
le a rn ing  d o e s o r 

d o e s no t st ick 

Asse ssm e nt fo r 
Le a rn ing

• Gathe ring  info  ab out 
stud ent thinking

• Inte rp re ting  what that 
te lls us

• Ad justing  teaching  in 
re sp onse

Exp la ins HO W 
te ach ing  re sp o nd s 

to  unce rta in  
e vid e nce  o f 

le a rn ing .

Asse ssm e nt fo r 
Le a rn ing

• Instructional d ecisions
• Task d e sig n
• Use  of evid ence

Te ach ing  is shap e d  
b y d e cisio ns b ase d  

o n  e vid e nce  o f 
le a rn ing .



• The  Scie nce  of Learning  he lp s us und e rstand  how learning  actually 
hap p e ns — how exp e rie nce s chang e  me mory ove r time .

• Formative  asse ssme nt he lp s us und e rstand  what learne rs know rig ht now 
— using  e vid e nce  to  g uid e  next ste p s.

• Teaching  sits at the  inte rse ction, b ring ing  b oth tog e the r in d ay-to-d ay 
p ractice .

• Whe n a ll th re e  w o rk to g e the r, te ach ing  is in fo rm e d , re sp o nsive , and  
e ffe ctive .

In summary - How the se  id eas fit tog e the r 



Scie nce  o f Le a rn ing  w itho u t fo rm ative  a sse ssm e nt

• Teaching  is re search-b ase d , b ut rig id  — it lacks real-time  insig ht into  who is 
learning  and  what the y ne e d  next.

Fo rm ative  a sse ssm e nt w itho u t the  Scie nce  o f Le a rn ing

• Teaching  is re sp onsive  to  e vid e nce , b ut ine fficie nt — fe e d b ack and  
d e cisions are n’t always alig ne d  with how learning  and  me mory actually 
d e ve lop .

 

Whe n one  p ie ce  is missing ?



“Formative  asse ssme nt is e sse ntial to  exp licit te aching  b e cause  it he lp s 
teache rs che ck what stud e nts und e rstand  at each ste p  of the  learning  
p roce ss.

It allows the m to  ad just the ir instruction in real time  b y clarifying , mod e lling , 
o r re teaching , so  that e ve ry stud e nt can confid e ntly move  forward  with ne w 
learning .”

    

    Mathematics and  Eng lish curriculum documents
          Octob e r 2025

Pote ntia l irrational fear? – I think I’m ok!



“This shift is emb edded  in the  reve rse  eng inee ring  of the  NZ Curriculum into 
a syllab us. Prog rammes b ecome  scrip ted . Scop e  and  sequence  is rig id ly 
p re scrib ed  for all teache rs and  learne rs as p art of an industrial mindse t and  
me thodology. Success is reduced  to measuring  the  faithfulness of execution. 
Those  p edagog ical choices that are  le ft to b e  made  b y leade rs are  limited  to 
narrow, p re -ap p roved  op tions.”
         (AEC, 2026)

Sund ay Read : From Che fs to  Short-O rd e r Cooks



Extract  fro m : A kno w le d g e -rich  curricu lum  und e rp inne d  b y the  scie nce  o f le a rn ing

If it is used  we ll, fo rmative  asse ssment is one  of the  most p owerful too ls at teache rs’ 
d isp osal.34 It is a hig hly e ffective  way of manag ing  the  intrinsic cog nitive  load  associated  with 
learning , b ecause  it he lp s stud ents integ rate  new learning  into  the ir existing  cog nitive  
sche mas in long  te rm memory. Effective  formative  asse ssment has three  e ssential 
comp onents:  

• The  teache r and  stud ent must have  clear und e rstand ing  of the  learning  g oal that the  
stud ent is working  toward s, and  of the  key step s to  attaining  that g oal.  

• The  teache r must b e  ab le  to  asse ss whe re  a stud ent is on the  p athway toward s that g oal.  

• The  teache r must b e  ab le  to  p rovid e  feed b ack that assists the  stud ent to  move  toward s 
the  g oal. 

      Johnston, Hood , and  Aitken – June  2024

Final q uote
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