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WHY LEARNING BLOCKS?

“Attempts to cover too many topics too
quickly may hinder learning. … Providing
students with time to learn also includes
providing enough time for them to
process information. … The implication is
that learning cannot be rushed; the
complex cognitive activity of information
integration requires time.” 

■ Bransford, Brown, & Cocking, 2000, p. 58 

____
ju
r

SECRETARIAT SPECIAL EDITION #1

Learning Blocks for Literacy and Numeracy
Learn i n g b lo c k s gi ve c lassro o m  t eac h ers sc o p e t o  i m p lem en t  t h e c o m p o n en t s o f effec t i ve
li t erac y  an d  n u m erac y  p ro gram s, i n c lu d i n g o n go i n g assessm en t , t arget ed  o r  d i fferen t i at ed
i n st ru c t i o n , an d  st u d en t -b ased , o p en -en d ed  ac t i vi t i es t h at  en c o u rage h i gh er-o rd er
t h i n k i n g ( O n t ar i o  Mi n i st r y  o f Ed u c at i o n , 2 0 0 4 a, p .  2 9 ) .  Alt h o u gh  t eac h ers an d
ad m i n i st rat o rs i n  O n t ar i o  are i n  a  var i et y  o f p lac es i n  t h e d evelo p m en t  o f learn i n g b lo c k s,
ear ly  researc h  su ggest s t h at  t h e m o st  effec t i ve sc h o o l d i st r i c t s are d em o n st rat i n g a
c o m m i t m en t  t o  u n i n t er ru p t ed  t i m e fo r  learn i n g ( C am p b ell,  Fu llan , &  G laz e, 2 0 0 6 , p .  2 3 ) .  

Effec t i ve i n st ru c t i o n  b egi n s wi t h  c arefu l p lan n i n g as well as an  u n d erst an d i n g o f wh at
learn ers n eed . O n e o f t h e b asi c  n eed s fo r  elem en t ary  st u d en t s i s t i m e. Learn i n g c an n o t
b e ru sh ed ; st u d en t s req u i re ad eq u at e am o u n t s o f t i m e t o  c o n so li d at e t h e i r  sk i lls an d
reflec t  o n  t h e i r  ac c o m p li sh m en t s. Researc h  o n  c o gn i t i ve fu n c t i o n i n g ( o r  h o w t h e b ra i n
wo rk s)  su p p o r t s t h i s n o t i o n  an d  rec o gn i z es t h at  si gn i fi c an t  learn i n g t ak es m ajo r
i n vest m en t s o f t i m e ( Bran sfo rd , Bro wn , & C o c k i n g, 2 0 0 0 ; Davi s, 2 0 0 5 ) .  Researc h  ab o u t
t i m e o n  t ask  also  say s t h at  Òt h e m o re o p p o r t u n i t y  st u d en t s h ave t o  learn , t h e m o re li k ely
i t  i s t h at  t h ey  wi ll d o  so Ó ( Ro ss, 2 0 0 2 ) .

Usu ally  1 0 0 Ð1 2 0  m i n u t es i n  len gt h  fo r  li t erac y  an d  6 0 Ð7 5  m i n u t es fo r  n u m erac y , learn i n g
b lo c k s allo w t eac h ers t o  o p t i m i z e i n st ru c t i o n . In  m at h em at i c s, t o o , t h e p ro vi si o n  o f
su ffi c i en t  b lo c k s o f t i m e as well as t h e t h read i n g o f m at h em at i c s t h ro u gh o u t  t h e d ay  p lay
vi t al r o les i n  st u d en t  learn i n g ( O n t ar i o  Mi n i st r y  o f Ed u c at i o n , 2 0 0 3 , p .  2 8 ) .  

Opportunities for Student Engagement

Ro u t i n ely  p lan n ed  learn i n g b lo c k s m ean  t h at  st u d en t s k n o w wh at  i s ex p ec t ed  o f t h em .
T h ey  also  k n o w t h at  t h e i r  learn i n g wi ll n o t  b e i n t er ru p t ed  b y  an n o u n c em en t s, c o m p u t er
lab s, assem b li es, an d  o t h er  ac t i vi t i es.  Wh en  t h ey  feel t h at  t h ey  h ave en o u gh  t i m e t o
ex p lo re a t o p i c ,  t h ey  are ab le t o  d evelo p  a sen se o f i n d ep en d en c e an d  self-d i rec t i o n
( Fo u n t as &  Pi n n ell,  2 0 0 1 , S t i gler  &  Hi eb er t ,  1 9 9 9 ) .  

Blo c k s allo w t eac h ers t o  d i fferen t i at e learn i n g. Fo r  st u d en t s wh o  n eed  ex t ra t i m e t o  learn
c er t a i n  sk i lls,  lo n ger  p er i o d s wi ll p ro vi d e t h em  wi t h  am p le o p p o r t u n i t y  t o  d o  so  wi t h o u t
t h e st i gm a o f h avi n g t o  st ay  aft er  sc h o o l ( Mey er, 2 0 0 1 ) .  C h i ld ren  wi t h  sp ec i al n eed s o ft en
req u i re ad d i t i o n al t i m e ( O n t ar i o  Mi n i st r y  o f Ed u c at i o n , 2 0 0 5 , p .  7 2 ) ,  wh ereas st u d en t s
wh o  learn  q u i c k ly  wi ll b e ab le t o  m ak e u se o f t h e i r  t i m e t o  d eep en  t h e i r  u n d erst an d i n g. 

In  t o d ay Õs c lassro o m , wh ere h avi n g en o u gh  t i m e i s a  c o m m o n  c h allen ge, learn i n g b lo c k s
p ro vi d e t eac h ers wi t h  su c h  o p p o r t u n i t i es as:

¥ c o m b i n i n g su b jec t s t h at  were p revi o u sly  t au gh t  i n  sm aller  u n i t s o f t i m e, fac i li t at i n g
n ew c o n n ec t i o n s an d  n ew learn i n g ac ro ss t h e c u r r i c u lu m ;

¥ ex p lo r i n g i n n o vat i ve i n st ru c t i o n al p rac t i c es ( e.g.,  b an sh o , sh ared  read i n g) ; an d

¥ sp en d i n g less t i m e t ran si t i o n i n g fro m  su b jec t  t o  su b jec t .
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TIPS FOR PLANNING THE SCHOOL TIMETABLE
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“A schedule is a net for catching days.”
■ Allen, 2006, p. 138  

____

“Schools should make every effort to convey
the message that class time is sacred time
and should be interrupted for important
events only. … The sanctity of instructional
time might be communicated in a variety of
ways:

1.  providing teachers with a sign they can
place outside their door when they wish
no interruptions;

2.  decreasing or eliminating
announcements, and

3.  referring to specific parts of class time as
‘academic learning time’ so students
understand that these times require more
attention than others.”

■ Marzano, 2003, p. 31

____

“Using data provides time for thinking, for
reflecting, for new ideas, and for making
meaning.”

■ Earl & Katz, 2006 p.64

1 . Lear ni ng blocks need to have pr i or i t y i n t i met able planni ng.

■ Plac e t h e b lo c k s fo r  li t erac y  an d  n u m erac y  o n  t h e m ast er  t i m et ab le fi r st .  T h e
two  b lo c k s d o  n o t  h ave t o  b e i n  seq u en c e, t h o u gh  t h ey  c o u ld  b e.

■ I t  i s effi c i en t  an d  gi ves m o re flex i b i li t y  i f y o u  sc h ed u le p r i m ary  an d  ju n i o r
b lo c k s fo r  li t erac y  an d  n u m erac y  at  d i fferen t  t i m es.

■ Wh en  t i m et ab li n g i n st ru c t i o n al o p t i o n s fo r  t h e sc h o o lÕs m ast er  t i m et ab le,
en su re t h e p r i m e learn i n g c o m p o n en t s are t h e p r i o r i t y .

■ An n o u n c em en t s sh o u ld  o c c u r  ju st  b efo re rec ess o r  b efo re n o o n  so  t h at  p r i m e
ear ly  m o rn i n g t i m e fo r  st u d en t  learn i n g i s m ax i m i z ed .

2 . Lear ni ng blocks should be uni nter r upted. Planni ng t i me should be
scheduled outsi de the li ter acy and numer acy lear ni ng blocks.

CONSIDER:

■ Wh at  are t h e var i ab les t h at  t h e p r i n c i p al an d  p lan n i n g t i m e c o m m i t t ee sh o u ld
ex am i n e?

■ Ho w wi ll y o u  d eli ver  p rep arat i o n  t i m e o u t si d e t h e b lo c k  t i m es? 

■ Wh o  wi ll d o  t h e p lan n i n g t i m e?

■ Wh en  c an  t h e p lan n i n g t i m e b e d eli vered ?

■ Ho w m an y  t eac h ers are o p t i m al i n  t h e d eli very  o f p rep arat i o n  t i m e fo r
st u d en t s?

■ ÒUn i n t er ru p t ed Ó m ean s n o  an n o u n c em en t s o r  c alls i n t o  ro o m s.  Presen t at i o n s 
fo r  t h e d i vi si o n  an d  t r i p s ( wh ere p o ssi b le)  sh o u ld  b e sc h ed u led  o u t si d e t h e
learn i n g b lo c k  t i m e

3 . Backwar d desi gn i s i mpor tant  for  planni ng the t i met able.

CONSIDER:

■ Freq u en c y  o f p lan n i n g p er i o d s

■ Len gt h  o f p lan n i n g p er i o d s

■ G y m  avai lab i li t y

■ S p ec i al ed u c at i o n  su p p o r t

■ Prep arat i o n  c o verage p o ssi b i li t i es: d evo t ed  p lan n i n g t eac h er /m u si c
t eac h er /p h y si c al ed u c at i o n /d ram a/o t h er

■ Plan n i n g a sh ared  p rep arat i o n  t i m e fo r  sam e-grad e t eac h ers

■ Par t -t i m e st aff  Ñ  flex i b i li t y  o f t i m e assi gn m en t  m ay  b e b en efi c i a l i n  assu r i n g
b est  u se o f t i m e

The school timetable should maximize each teacherÕs effectiveness and 
assure coherence and consistency in the implementation of classroom,
divisional, and school instruction.
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TIPS FOR PLANNING THE CLASSROOM TIMETABLE
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ENGLISH LANGUAGE LEARNERS

English language learners may be overwhelmed
by a language environment that is
incomprehensible to them. They require
particular attention, consideration, and support
during the literacy learning block.

During the learning block, ELLs should receive
specific differentiated instruction from an
ESL/ELD teacher and/or classroom teacher,
including:

■ Activation of the prior knowledge and
language skills that ELLs bring from their
cultural backgrounds, for example
encouraging children to use their language
as well as English in literacy activities

■ Explicit instruction about essential cultural
knowledge that is required for
comprehension of a given text or lesson

■ A selection of resource material that is
designed or adapted for English language
learners, is based on age-appropriate
content, and is comprehensible at each
student’s present stage of development in
English

■ Additional scaffolding for accelerated
development of vocabulary, beginning with
high-frequency words that English-speaking
children bring with them when they start
school (e.g., boy, girl, in, under, right,
share, look) and expanding into lower-
frequency academic words that are
required for participation in various
curriculum subjects (e.g., accurate, divide,
observe)

■ Explicit instruction about specific
grammatical forms and sentence patterns,
beginning with the basic sentence structure
that most English-speaking children have in
place before they start school but using
examples based on age-appropriate
content (e.g., focusing on the language of
comparison such as bigger, smaller,
greater than, in a mathematics or
geography lesson)

■ Metacognitive instruction focused on
language-learning strategies such as using
basic knowledge of word order or using a
bilingual dictionary

1 . Pr emi um lear ni ng t i me

■ Li t erac y  an d  n u m erac y  b lo c k s are p rem i u m  i n st ru c t i o n al t i m e an d  sh o u ld  b e
u n i n t er ru p t ed  fo r  st u d en t  learn i n g. 

■ In d i vi d u al t i m et ab les n eed  t o  reflec t  t h e b lo c k  t i m es assi gn ed  t o  t h e grad e o r
d i vi si o n . 

■ Ti m et ab les sh o u ld  b e sh ared  t o  assu re t h at  o t h er  st aff,  st u d en t s, an d  p aren t s
k n o w t h e i n st ru c t i o n al t i m i n g o f t h e d ay .

2 . Responsi ve pr ogr ammi ng 

■ In  t h e li t erac y  learn i n g b lo c k : sh ared , gu i d ed , an d  i n d ep en d en t  i n st ru c t i o n al
st rat egi es are u sed  o n  a c o n si st en t  b asi s.

■ In  t h e n u m erac y  learn i n g b lo c k : t h e t h ree-p ar t  lesso n  sc affo ld s st u d en t  learn i n g.

■ T h e am o u n t  o f t i m e o n  t h e elem en t s o f a  learn i n g b lo c k  wi ll b e d et erm i n ed
t h ro u gh  resp o n si ve c u r r i c u lu m  p ro gram m i n g b ased  o n  assessm en t  o f st u d en t
ac h i evem en t  o ver  t i m e.

■ Blo c k  t i m e i s o rgan i z ed  t o  m eet  t h e n eed s o f st u d en t s fo r  i n st ru c t i o n  b ased  o n
t h e t i m e o f t h e y ear, c u r r i c u lar  ex p ec t at i o n s, an d  o n go i n g o b servat i o n . 

3 .  Collabor at i ve planni ng

■ C o llab o rat i ve p lan n i n g am o n g t eac h ers, ad m i n i st rat o rs, an d  su p p o r t  st aff t o
fi n e-t u n e t h e i r  p ro gram  su p p o r t  wi t h i n  t h e b lo c k  wi ll a llo w fo r  t arget ed  su p p o r t
t o  b e o ffered  at  t h e o p t i m u m  t i m e.

■ Wo rk i n g as a t eam  t o  d i fferen t i at e i n st ru c t i o n  t o  m eet  t h e n eed s o f all st u d en t s
b u i ld s an  i n st ru c t i o n ally  i n c lu si ve en vi ro n m en t  wh ere c h i ld ren  c an  learn  an d
gro w at  an  o p t i m al p ac e. 

■ C o llab o rat i o n  wi t h  su p p o r t  st aff en su res t h at  st u d en t s m o ve fo rward  b ased  o n
t h o u gh t fu l assessm en t  p rac t i c es i n fo rm i n g i n st ru c t i o n  fo r  i n d i vi d u als an d  sm all
gro u p s o f st u d en t s ( su p p o r t  st aff: sp ec i al ed u c at i o n , En gli sh  lan gu age learn ers,
an d  o t h er  su p p o r t s) .

4 .  Cr oss cur r i cular  i ntegr a t i on

T h e i n t egrat i o n  o f so c i al st u d i es, sc i en c e, m ed i a li t erac y . an d  t ec h n o lo gy  i n  y o u r
i n st ru c t i o n al p rac t i c e: 

■ d eep en s t h e st u d en t  learn i n g an d  u n d erst an d i n g, 

■ b ro ad en s sc h em a, 

■ m ak es c o n n ec t i o n s am o n g k n o wled ge d o m ai n s, an d

■ allo ws t h e t eac h er  t o  t eac h  t h e req u i red  c u r r i c u lu m  i n  a t i m ely  an d  m ean i n gfu l
fash i o n . 

The purposeful activities in the learning block should contribute to maximizing
student achievement.
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1 . Inst ruct ion of the whole class. T h e learn i n g b lo c k  c an  fi r st
b e set  u p  so  t h at  t h ere i s wh o le c lass i n st ru c t i o n  i n  a
m i n i -lesso n  ab o u t  an  asp ec t  o f learn i n g t h at  i s c r i t i c al fo r
t h e c lass as a wh o le. 

2 . Inst ruct ion for  small groups or  individuals. S t u d en t s t h en
are d i vi d ed  i n t o  sm all gu i d ed  read i n g/wr i t i n g gro u p s, 
o r  t h ey  c an  go  t o  a  learn i n g c en t re t o  d o  i n d ep en d en t
ac t i vi t i es.  T h ey  are ex p ec t ed  t o  p rac t i se an d  ap p ly  c r i t i c al
sk i lls wi t h  t eac h er  i n p u t  an d  feed b ac k . 

3 .  Inst ruct ion of the whole class. Fi n ally ,  t h e c lass i s b ro u gh t
t o get h er  agai n  fo r  t h e p u rp o se o f sh ar i n g, reflec t i n g o n ,
an d  c o n so li d at i n g learn i n g gai n ed  fro m  t h e learn i n g b lo c k . 

T h e t eac h er  fi r st  d i rec t s t h e lesso n  wi t h  t h e large gro u p ,
t h en  c i r c u lat es am o n g t h e gro u p s t o  gu i d e an d  su p p o r t
st u d en t sÕ learn i n g, an d  fi n ally  fac i li t at es sh ar i n g, reflec t i o n
o n , an d  c o n so li d at i o n  o f learn i n g.

Th i s sam p l e d em o n st r a t es o n e w ay t o  set  u p  a  l ear n i n g
b l o c k . Fo r  m o r e i d eas, see t h e ex p er t  p an el  r ep o r t s an d  t h e
g u i d es t o  effec t i v e i n st r u c t i o n   p u b l i sh ed  b y t h e O n tar i o
Mi n i st r y o f Ed u c at i o n  as w el l  as t h e p r o fessi o n a l  r eso u r c es
l i st ed  i n  t h e an n o ta t ed  b i b l i o g r ap h y i n  t h i s m o n o g r ap h .
Ad ap t ed  fr o m  O n tar i o  Mi n i st r y o f Ed u c at i o n , 2 0 0 7 , p p .
2 4 Ð2 5 .

A SAMPLE INSTRUCTIONAL SEQUENCE FOR A LITERACY LEARNING BLOCK

4

Sharing, Reflection on, and 
Consolidation of Learning

5Ð15 
minutes

Whole
Class

Small-group or individual instruction wit h 
strategies based on skill, interest, need, or grade

Common modelled or shared mini-lesson
(e.g., focus on reading with fluency – reading a passage of 

non-fiction with phrasing; or focus on writing effective paragraphs)

10Ð20 
minutes

Whole
Class

Group 1
sh ared , gu i d ed , o r
i n d ep en d en t  p rac t i c e
an d  ap p li c at i o n
(e.g., ech o  read i n g u si n g
ac t i vi t y -b ased
st rat egi es wi t h  sam e 
o r  d i fferen t  t ex t ,
d ep en d i n g o n  level; 
o r  rewr i t e  sam p le
p aragrap h  u si n g a
grap h i c  o rgan i z er )

Group 2
sh ared , gu i d ed , o r
i n d ep en d en t  p rac t i c e
an d  ap p li c at i o n
( e.g., read ersÕ th eat re
u si n g c o o p erat i ve
st rat egi es wi t h   t h e
sam e o r  d i fferen t  
t ex t ,  d ep en d i n g o n
level; o r  ran k  o rd er
t h ree p aragrap h s an d
ju st i fy  ran k i n g i n
wr i t i n g)

Group 3
sh ared , gu i d ed , o r
i n d ep en d en t  p rac t i c e
an d  ap p li c at i o n
(e.g., reco rd ed  read ing at
a li sten ing cen tre u si n g
th i n k i n g sk i lls st rategi es
wi th  d i fferen t  t ex t
levels; o r, gi ven  a t o p i c
sen ten c e, c o m p lete an
effec t i ve p aragrap h
u si n g c o o p erat i ve 
gro u p  st rat egi es)

Small 
Groups

30Ð70 
minutes

Approximate
Time

8page broc final pms123-marg #1  5/16/07  12:14 pm  Page 4



Di agn o st i c  assessm en t  i s t h e st ar t i n g p o i n t , an d  o n go i n g fo rm at i ve assessm en t  i s p ar t
o f t h e feed b ac k  lo o p  t o  i n fo rm  d ai ly  i n st ru c t i o n  i n  t h e li t erac y  learn i n g b lo c k . 

Ex ample 1:  Man y o f yo u r  stu d en ts c an n o t  ad eq u atel y m ak e i nferences. 

The pr imary teacher  could c h o o se a n u m b er  o f read -alo u d  b o o k s ( b o o k s wi th  st ro n g
c h arac ters are a go o d  c h o i c e) , t h en  d u r i n g th e read -alo u d , h e o r  sh e wo u ld  m o d el
( b y  t h i n k i n g alo u d )  h o w t o  ask  q u est i o n s o f t ex t , h o w t o  i n fer  fro m  p i c t u res an d
wo rd s, an d  h o w t o  gi ve evi d en c e fro m  t ex t . T h i s wo u ld  b e d o n e freq u en t ly  u n t i l
c h i ld ren  seem ed  t o  u n d erstan d  th e p ro c ess.  T h en  th e t eac h er  wo u ld  c reate a T-
c h ar t  wi th  q u o tat i o n s fro m  th e t ex t , an d  ask  st u d en t s wh at  t h ey  h ad  i n ferred  ab o u t
th e c h arac ter  t rai t s fro m  eac h  q u o tat i o n . Agai n , t h ere wo u ld  b e t i m e fo r  p rac t i c e,
an d  th e t eac h er  wo u ld  m o ve o n  t o  h avi n g c h i ld ren  wo rk  i n  p ai rs. Mo re p rac t i c e
wo u ld  b e gi ven , u si n g q u o tat i o n s, an d  i f n ec essary , t h e t eac h er  wo u ld  c o n t i n u e t o
m o d el, an d  c o n t i n u e t o  c reate T-c h ar t s.

T h en , as p art  o f th e grad u al release o f resp o n si b i li t y , t h e teac h er wo u ld  en c o u rage
stu d en ts t o  ap p ly  wh at  th ey  h ad  learn ed  i n  gu i d ed  an d  i n d ep en d en t  read i n g. After  two
o r th ree week s sh e o r  h e wo u ld  re-assess, an d  fi n d  o u t  wh o  n eed ed  fu r th er  c o ac h i n g.

The junior  teacher  could b egi n  b y  revi ewi n g m ak i n g i n feren c es t h ro u gh  c h arac ter
t rai t s an d  th an  c reate a T-c h ar t  wi th  q u o tat i o n s fro m  a b o o k  rec en t ly  read  alo u d ,
i n vi t i n g stu d en t s t o  resp o n d  b y  gi vi n g evi d en c e fro m  t ex t . T h en  th e t eac h er  wo u ld
wo rk  fu r th er  wi th  i n feren c e, lo o k i n g at  i n ferr i n g au th o rÕs p u rp o se. T h i s wo u ld  b e
c arr i ed  o u t  i n  a gu i d ed  read i n g gro u p , so  t h at  i n st ru c t i o n  c o u ld  b e t argeted  an d
sp ec i fi c . T h e t eac h er  wo u ld  c o ac h  c h i ld ren  so  t h at  i n  t h ei r  i n d ep en d en t  read i n g th ey
were ab le t o  m ak e ju d gm en ts ab o u t  c h arac ters, even t s, t h em e, an d  p lo t . Fi n ally , t h e
teac h er  wo u ld  gi ve c ro ss-c u rr i c u lar  ex am p les t o  h elp  st u d en t s i n fer  t h e m ai n  i d ea i n
b o th  fi c t i o n  an d  n o n fi c t i o n  t ex t s. T h ere m i gh t  n eed  t o  b e m o re t eac h er  m o d elli n g,
o n go i n g assessm en t , an d  revi ew o f st u d en t  su c c ess.

Ex ample 2 :  Usi n g  r u n n i n g  r ec o r d s/m i sc u e an al ysi s, yo u  l ear n  th at  m an y o f yo u r
stu d en ts ar e h av i n g  a p r o b l em  w i th  wor d accur acy ( p r i m ar y)  o r  fluency and
phr asi ng ( ju n i o r ) .  

The pr imary teacher  could c reate a sm all gro u p  b ased  o n  a p ro b lem  wi th  wo rd
ac c u rac y , an d  i n st ru c t  stu d en ts t o  fo c u s o n  th e m ean i n g o f th e tex t  an d  self-m o n i t o r  
b y  ask i n g th e q u est i o n , ÒDo es th i s m ak e sen se?Ó (Mo d elli n g ex am p les, read i n g
Òh o rseÓ fo r  Òh o u seÓ d o es n o t  m ak e sen se, b u t  Òh o m eÓ fo r  Òh o u seÓ d o es m ak e sen se;
read i n g Òan d ro i d Ó fo r  Òan c h o rÓ d o es n o t  m ak e sen se.)  T h e teac h er wo u ld  also  d raw
at ten t i o n  t o  th e c o m p o si t i o n  o f th e wo rd  (Òsp ellÓ h as a 2 -let ter  b len d  at  th e b egi n n i n g,
th e vo wel ÒeÓ, an d  two  ÒlÕsÓ at  th e en d  Ð h o w i s th at  d i fferen t  fro m  Òsp i llÓ, ÒsellÓ?) .

The junior  teacher  could c reate a sm all gro u p  b ased  o n  a p ro b lem  wi th  flu en c y  an d
p h rasi n g an d  d eterm i n e fi rst  o f all i f t h e t ex t  was t o o  d i ffi c u lt  an d  i f so , c h an ge th e
tex t  level. I f t h e t ex t  was n o t  t o o  d i ffi c u lt , t h en  th e t eac h er  wo u ld  i n st ru c t  t h e gro u p
o n  u si n g p u n c tu at i o n  t o  c o n vey  m ean i n g an d  o n  c h o o si n g ex p ressi o n  t o  i n t erp ret
m ean i n g. T h i s wo u ld  p reven t  t h e stu d en t  fro m  m i n d lessly  d ec o d i n g th e t ex t , an d
gu i d e t h e stu d en t  t o  i n t erac t  wi th , an d  th i n k  ab o u t , t ex t . T h e go al wo u ld  b e t o
i m p ro ve flu en c y  an d  p h rasi n g b y  c reat i n g m ean i n g i n  t h e m i n d  o f t h e read er.

A LITERACY BLOCK 
TWO EXAMPLES

5

“[An] effective timetable will provide large
blocks of time – ideally two hours – for
students to develop their literacy skills,
explore topics thoughtfully and thoroughly,
engage in research and inquiry in all subject
areas, and apply their learning in new
contexts. These learning blocks give teachers
scope to implement the wide-ranging
components of an effective literacy program,
including ongoing assessment, targeted
instruction to address specific learning
needs, and open-ended reading and writing
activities that promote higher-order
thinking.”

■ Ontario Ministry of Education, 2004a, p. 29

____

“In classrooms in which . . . children are
transformed into readers and writers,
teachers do whatever is in their power to
help children make connections. They take
whatever time is allocated to them and
create a schedule that allows for as much
integrated learning as possible.”

■ Cunningham & Allington, 1999, p. 238

For further, detailed information on 
teaching inference skills, please refer to
the DVD Comprehending in Action:
Inferring, which should have arrived in 
your school from the Literacy and
Numeracy Secretariat. Also available at
http://www.curriculum.org/LNS/
coaching/profresources.shtml
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STRUCTURING A MATHEMATICS LEARNING BLOCK
A MATHEMATICS PROGRAM BASED IN PROBLEM SOLVING

6

“Real learning is constructive and
developmental. As children attempt to make
sense of a situation and its context, they
interpret, organize, and model it based on
the ideas or strategies they have already
constructed.” 

■ Fosnot & Dolk, 2001, p. 23 

____

“Students need enough time to engage in
activities around a specific mathematical
topic if they are to become proficient with it.
When they are provided with only one or two
examples to illustrate why a procedure works
or what a concept means and then move on
to practice in carrying out the procedure or
identifying the concept, they may easily fail
to learn. To become proficient, they need to
spend sustained periods of time doing
mathematics – solving problems, reasoning,
developing understanding, practicing skills –
and building connections between their
previous knowledge and new knowledge.” 

■ Kilpatrick, Swafford, & Findell, 2001, p. 135 

____

Pro b lem  so lvi n g i s c en t ral t o  learn i n g m at h em at i c s. By  learn i n g t o  so lve p ro b lem s
an d  b y  learn i n g t h ro u gh  p ro b lem  so lvi n g, st u d en t s are gi ven  n u m ero u s
o p p o r t u n i t i es t o  c o n n ec t  m at h em at i c al i d eas an d  t o  d evelo p  c o n c ep t u al
u n d erst an d i n g. 

T h e t eac h er  b egi n s b y  selec t i n g a p ro b lem  t h at  fo c u ses o n  t h e m at h em at i c s
st u d en t s wi ll learn  d u r i n g t h e lesso n . AÒgo o d Ó p ro b lem  en ab les m u lt i p le  en t r y
p o i n t s fo r  t h e st u d en t s so  t h at  t h ey  c an  ap p ly  t h e i r  p r i o r  k n o wled ge, sk i lls,  an d
st rat egi es wi t h i n  an  u n fam i li ar  m at h em at i c s c o n t ex t .  S u c h  p ro b lem s are ju st
wi t h i n  st u d en t sÕ m at h em at i c al reac h , p ro vo k i n g t h em  t o  st ru ggle t o  d evelo p
so lu t i o n s, an d  t o  ex am i n e t h e d i fferen t  so lu t i o n s i n  t erm s o f t h e t y p e o f
m at h em at i c s, m o d els o f rep resen t at i o n , m et h o d s, an d /o r  st rat egi es t h ey  u sed .  A
t h ree-p ar t  lesso n  i s sk et c h ed  b elo w.

1 . Before 
Get t i ng Star ted: 10Ð15  mi nutes

T h e p u rp o se o f t h i s fi r st  p ar t  o f t h e lesso n  i s t o  get  t h e st u d en t s t o  b e c o gn i t i vely
p rep ared  fo r  t h e lesso n  p ro b lem  b y  h avi n g t h em  t h i n k  ab o u t  i d eas an d  st rat egi es
t h at  t h ey  h ave learn ed  an d  u sed  b efo re. T h e t eac h er  o rgan i z es a revi si t  o f a
c o n c ep t ,  p ro c ed u re, o r  st rat egy  t h at  i s relat ed  t o  t h e lesso n Õs learn i n g go al.  A
revi si t  m i gh t  b e a c lass d i sc u ssi o n  o f t h e p revi o u s lesso n  p ro b lem , st u d en t s
d em o n st rat i n g m et h o d s o r  st rat egi es t h at  were d evelo p ed  t o  so lve p revi o u s
p ro b lem s, o r  st u d en t s so lvi n g a sm aller  p ro b lem  t h at  evo k es p r i o r  k n o wled ge,
sk i ll,  an d  st rat egi es. 

2 . Dur ing 
Wor ki ng on I t : 30Ð40 mi nutes

Fo r  t h i s p ar t  o f t h e lesso n , t h e st u d en t s are ac t i vely  so lvi n g t h e p ro b lem . S t u d en t s 
wo rk  i n  sm all gro u p s, i n  p a i r s,  o r  i n d i vi d u ally  t o  so lve a p ro b lem  an d  rec o rd  t h e i r
m at h em at i c al t h i n k i n g u sed  t o  d evelo p  so lu t i o n s t o  t h e lesso n  p ro b lem . S t u d en t s
d evelo p  i n d ep en d en c e an d  c o n fi d en c e b y  c h o o si n g m et h o d s, st rat egi es, an d
c o n c ret e m at er i als t h at  t h ey  wi ll u se, as well as way s t o  rec o rd  t h e i r  so lu t i o n s.
Wh en  st u d en t s are p ro vi d ed  su ffi c i en t  t i m e t o  so lve t h e p ro b lem , t h ey  also  learn
t o  d evelo p  p erseveran c e an d  c o m e t o  ex p ec t  t h at  so lu t i o n s t o  p ro b lem s are n ever
i m m ed i at ely  ap p aren t ,  so  i t  t ak es t i m e t o  so lve a m at h  p ro b lem .  

Wh i le t h e st u d en t s are m ak i n g a p lan  an d  c ar ry i n g o u t  t h e i r  p lan  t o  so lve t h e
lesso n  p ro b lem , t h e t eac h er  c i r c u lat es am o n g t h e st u d en t s, m ak i n g o b servat i o n s
ab o u t  t h e way s t h at  st u d en t s are i n t erac t i n g, an d  t ak i n g n o t e o f t h e m at h em at i c al
m o d els o f rep resen t at i o n , m et h o d s, st rat egi es, an d  m at h em at i c al lan gu age u sed  b y
t h e st u d en t s t o  d evelo p  t h e i r  so lu t i o n s. I f st u d en t s are st u c k , t h e t eac h er  m i gh t
p o se q u est i o n s t o  p ro vo k e fu r t h er  t h i n k i n g o r  h ave o t h er  st u d en t s ex p la i n  t h e i r
p lan  fo r  so lvi n g t h e p ro b lem . 

3 . After  
Consoli dat i on and Pr act i ce: 10Ð15  mi nutes

In  t h i s p h ase o f t h e t h ree-p ar t  lesso n , t h e t eac h er  st rat egi c ally  c o o rd i n at es
st u d en t  sh ar i n g o f t h e i r  so lu t i o n s t o  t h e lesso n  p ro b lem , u si n g a m at h em at i c al
i n st ru c t i o n al st rat egy  li k e b an sh o , m at h  c o n gress, o r  a  gallery  walk . By  u si n g su c h
a c o o rd i n at i n g st rat egy , t h e t eac h er  c an  fac i li t at e a wh o le-c lass d i sc u ssi o n ,
wh ereb y  st u d en t s ex p la i n  t h e m at h em at i c s i n  t h e i r  so lu t i o n s, m et h o d s, an d
st rat egi es, an d  d i sc ern  wh et h er  c lassm at es u sed  t h e sam e o r  d i fferen t  st rat egi es.  

T h ro u gh  su c h  c o o rd i n at ed  sh ar i n g an d  d i sc u ssi o n , st u d en t s c an  h ear  an d  an aly se
t h ei r  c lassm at esÕ m at h em at i c al t h i n k i n g. Also , t h e st u d en t s learn  t o  d i sc ern
si m i lar i t i es an d  d i fferen c es b etween  t h e m at h em at i c s, m et h o d s, an d  st rat egi es
i n h eren t  i n  t h e st u d en t  so lu t i o n s. S u c h  d i sc ern m en t s p ro vo k e st u d en t s t o  m ak e
c o n n ec t i o n s b etween  t h e i r  o wn  m at h em at i c al i d eas an d  t h e i d eas o f o t h ers, as
well as u n d erst an d  t h e m at h em at i c s wi t h i n  an d  ac ro ss m at h  st ran d s. Fu r t h er,

For ideas on how to structure a mathematics
program based in problem solving, please 
visit the Literacy and Numeracy Secretariat's
coaching website where you can download
powerpoint presentations and facilitator's
guides to support the implementation of 
A Guide to Effective Instruction in
Mathematics, Number Sense and
Numeration, Grades 4 to 6.
http://www.curriculum.org/LNS/
coaching/profresources.shtml
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EFFECTIVE PRACTICE TIPS 

1. Meet with other grade-level teachers to
organize a daily schedule which
incorporates learning blocks. 

2. Make every minute of the school day focus
on student doing and learning.

3. Ensure that learning blocks are
uninterrupted and are at predictable time
periods in the day throughout the year.

4. Plan for large-group, small-group, paired,
and individual learning activities within the
timetable.  

5. Adjust learning activities throughout the
school year to ensure that students are
making connections to prior learning
experiences and knowledge in literacy,
numeracy, and other curricular areas.

6. Gradually release responsibility as students
become more independent for literacy/
numeracy learning. As students become
more independent, instruction becomes
less teacher directed. 

7. Make sure students have time regularly to
share their thinking and work with others in
the class as well as to reflect on their own
learning.

8. Focus on reading and mathematical
thinking and doing every day so that
students are building their understanding
and applying learned knowledge and
strategies.

9. Give daily attention to oral communication,
active listening, and writing throughout
literacy and numeracy blocks. 

10. Schedule a mathematics learning block on
a daily basis and provide places in daily
class routines and other curriculum areas
for students to apply their mathematical
knowledge and strategies.

t h ro u gh  su c h  r i c h , m at h em at i c s c lassro o m  d i sc o u rse, st u d en t s are d evelo p i n g an d
c o n so li d at i n g th ei r  u n d erstan d i n g o f t h e learn i n g go al o f t h e lesso n , i n  t erm s o f
m ak i n g c o n n ec t i o n s t o  p r i o r  k n o wled ge an d  ex p er i en c es an d  m ak i n g gen erali z at i o n s.

New m et h o d s an d  st rat egi es d er i ved  fro m  st u d en t  so lu t i o n s are p o st ed  o n  t h e
c lassÕs st rat egy  walls o r  u sed  t o  d evelo p  a c lass m at h em at i c s an c h o r  c h ar t .  Wh at
t h e t eac h er  learn s fro m  st u d en t s ab o u t  t h e i r  u n d erst an d i n g i s d i rec t ly  relat ed  t o
t h e t y p es o f q u est i o n s t h at  are ask ed . Wh at  t h e t eac h er  learn s fro m  t h i s d i sc u ssi o n
wi ll gu i d e t h e d i rec t i o n  o f fu t u re lesso n s o r  ac t i vi t i es.

ANNOTATED BIBLIOGRAPHY

Literacy
Bet ter  Answer s, Ard i t h  Davi s C o le, S t en h o u se Pu b li sh ers, 2 0 0 2

T h i s b o o k  i s b ased  o n  C o leÕs wo rk  wi t h  st u d en t s wh o  h ave n o t  m et  st at e st an d ard s
i n  lan gu age. S h e h as d evelo p ed  an  easy -t o -i m p lem en t , st ep -b y -st ep  p ro t o c o l Ð t h e
Bet t er  An swer  fo rm u la Ð t h at  h elp s st u d en t s fo c u s o n  t ask . T h i s wi ll h elp  t eac h ers
as t h ey  t r y  t o  elevat e st u d en t  ac h i evem en t  wi t h i n  t h e li t erac y  learn i n g b lo c k .

Br eakthr ough, Mi c h ael Fu llan , Pet er  Hi ll,  &  C arm el C rŽvo la, C o rwi n  Press, S age
Pu b li c at i o n  C o m p an y , 2 0 0 6

T h i s b o o k  sy n t h esi z es t h e b est  o f c u r ren t  i n st ru c t i o n al m o d els, an d  c reat es a
fram ewo rk  b ased  o n  3  PÕs: Perso n ali z at i o n  Ð m ean i n gfu l,  st u d en t -c en t red  c lassro o m
i n t erac t i o n s; Prec i si o n  Ð u si n g fo rm at i ve assessm en t s t o  m o n i t o r  i n d i vi d u al st u d en t
p ro gress; an d  Pro fessi o n al learn i n g Ð d ai ly  o n go i n g learn i n g fo r  all ed u c at o rs.
Br eak t h o u g h est ab li sh es t h e Òt i p p i n g p o i n tÓ fo r  m o vi n g st u d en t s fo rward , wi t h i n
t h e li t erac y  learn i n g b lo c k .

Cr i t i cal Li ter acy, Mau reen  Mc Lau gh li n  &  G len n  L. DeVo o d  ( Fo rewo rd  b y  Allan
Lu k e) ,  S c h o last i c ,  2 0 0 4

In  t h i s b o o k , t h e au t h o rs ex p la i n  c r i t i c al li t erac y , an d  t h en  d esc r i b e t h em e-b ased
c r i t i c al li t erac y  lesso n s, b ased  o n  c lassro o m  p rac t i c e. T h i s b o o k  wi ll h elp  t eac h ers
t o  m o ve t h e i r  st u d en t s t o ward s d eep er  c r i t i c al t h i n k i n g, as t h ey  wo rk  wi t h  t h em  i n
t h e li t erac y  learn i n g b lo c k .

St r a tegi es That  Wor k, S t ep h an i e Harvey  &  An n e G o u d vi s,  S t en h o u se Pu b li sh ers, 2 0 0 0

T h i s b o o k  lo o k s at  st rat egi c  t h i n k i n g an d  st rat egi c  read i n g, an d  o u t li n es, i n  d et a i l,
read i n g c o m p reh en si o n  st rat egi es: m ak i n g c o n n ec t i o n s, q u est i o n i n g, vi su ali z i n g,
i n fer r i n g, d et erm i n i n g i m p o r t an c e, an d  sy n t h esi z i n g. Fo r  an y o n e wh o  n eed s
d et a i led  i n fo rm at i o n  o n  read i n g c o m p reh en si o n  st rat egi es, t h i s i s a  k ey  b o o k , an d
wi ll h elp  i n fo rm  p lan n i n g fo r  t h e li t erac y  learn i n g b lo c k .

Teachi ng For  Compr ehendi ng and Fluency, I ren e C . Fo u n t as &  G ay  S u  Pi n n ell,
Hei n em an n , 2 0 0 6  ( DVD i n c lu d ed )

T h i s b o o k  p ro vi d es t eac h i n g an d  assessm en t  fram es t h at  wi ll gi ve t eac h ers a c lear
u n d erst an d i n g o f st u d en t sÕ read i n g levels: wh ere t h ey  are, wh ere t h ey  sh o u ld  b e,
an d  wh at  t h ey  n eed  t o  d o  t o  get  t h ere. T h e au t h o rs sh are i n si gh t s o n  t h e sp ec i fi c
d em an d s t h at  fi c t i o n  an d  n o n fi c t i o n  t ex t s p lac e o n  read ers. Help fu l fo r  t eac h ers as
t h ey  p lan  fo r  li t erac y  b lo c k s.

Teachi ng For  Deep Compr ehensi on, A Readi ng Wor kshop Appr oach, Li n d a J.
Do rn  &  C ar la S o ffo s, S t en h o u se Pu b li sh ers, 2 0 0 5  ( DVD i n c lu d ed )

T h i s b o o k  ex p la i n s h o w t h e o rc h est rat i o n  o f st rat egi es, n o t  a  si n gle st rat egy , lead s
t o  d eep  c o m p reh en si o n . T h e DVD i n c lu d es 8 5  m i n u t es o f vi d eo  i n c lu d i n g a fi r st
grad e read i n g wo rk sh o p  ( sh ared  read i n g, au t h o r  st u d i es, sh are t i m e) ,  a  fo u r t h  grad e
read i n g wo rk sh o p  ( m i n i -lesso n  an d  li t erat u re d i sc u ssi o n  gro u p s) ,  an d  o t h ers. T h i s
b o o k  gi ves p rac t i c al ex am p les fo r  t eac h ers t o  ex t en d  t h e i r  t h i n k i n g as t h ey  p lan  fo r
t h e li t erac y  learn i n g b lo c k .
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m at h em at i c s. Wash i n gt o n , DC : Nat i o n al
Ac ad em y  Press [ Nat i o n al Researc h
C o u n c i l] .

Ma, L. ( 1 9 9 9 ) .  Kn o w i n g  an d  t eac h i n g
el em en tar y m at h em at i c ; t eac h er sÕ
u n d er stan d i n g  o f fu n d am en ta l
m at h em at i c s i n  Ch i n a an d  t h e Un i t ed
S ta t es. Mah wah , NJ: Lawren c e Er lb au m .

Marz an o , R. J. ( 2 0 0 3 ) .  Wh at  w o r k s i n  sc h o o l s:
Tr an sl a t i n g  r esear c h  i n t o  ac t i o n .
Alex an d r i a ,  VA: AS C D ( Asso c i at i o n  fo r
S u p ervi si o n  an d  C u r r i c u lu m  Develo p m en t ) .

Mey er, G . ( 2 0 0 1 ) .  O n  p o i n t  É O n  t i m e an d
h o w  t o  g et  m o r e o f i t . Newt o n , MA:
Ed u c at i o n  Develo p m en t  C en t er

O n t ar i o  Mi n i st r y  o f Ed u c at i o n . ( 2 0 0 6 ) .  A
g u i d e t o  effec t i v e i n st r u c t i o n  i n
m at h em at i c s, Ki n d er g ar t en  t o  G r ad e 6 .
To ro n t o , O N: Q u een Õs Pr i n t er  fo r  O n t ar i o .

O n t ar i o  Mi n i st r y  o f Ed u c at i o n .
( 2 0 0 4 a) .Li t er ac y fo r  l ear n i n g : Th e r ep o r t  o f
t h e ex p er t  p an el  o n  l i t er ac y i n  G r ad es 4  t o
6  i n  O n tar i o .  To ro n t o , O N: Q u een Õs Pr i n t er
fo r  O n t ar i o .

O n t ar i o  Mi n i st r y  o f Ed u c at i o n . ( 2 0 0 4 b ) .
Teac h i n g  an d  l ear n i n g  m at h em at i c s: Th e
r ep o r t  o f t h e ex p er t  p an el  o n  m at h em at i c s
i n  G r ad es 4  t o  6  i n  O n tar i o .  To ro n t o , O N:
Q u een Õs Pr i n t er  fo r  O n t ar i o .

O n t ar i o  Mi n i st r y  o f Ed u c at i o n  ( 2 0 0 3 ) .  Ear l y
m at h  st r a t eg y. T h e rep o r t  o f t h e ex p er t
p an el o n  ear ly  m at h  i n  O n t ar i o .  To ro n t o ,
O N: Q u een Õs Pr i n t er  fo r  O n t ar i o .

Lest er,  F.,  &  Ran d all,  C . ( Ed s.)  ( 2 0 0 3 ) .
Teac h i n g  m at h em at i c s t h r o u g h  p r o b l em
so l v i n g : Pr ek i n d er g ar t en -g r ad e 6 . Rest o n ,
VA: Nat i o n al C o u n c i l o f Teac h ers o f
Mat h em at i c s.

Ro ss, J.A. ( 2 0 0 2 ) .  Wh at  r esear c h  says ab o u t
t i m e o n  task . Pet erb o ro u gh , O N: O IS E/UT
Tren t  Valley  C en t re.

S t i gler,  J. &  Hi eb er t ,  J. ( 1 9 9 9 ) .  Th e t eac h i n g
g ap . New Yo rk : T h e Free Press.

Numeracy
Addi ng I t  Up: Helpi ng Chi ldr en Lear n Mathemat i cs,
Jerem y  Ki lp at r i c k ,  Jan e Swaffo rd , Brad fo rd  Fi n d ell ( Ed s.) ,
Nat i o n al Ac ad em y  Press, 2 0 0 1

T h i s b o o k  ex p lo res h o w st u d en t s i n  p re-Ki n d ergar t en  t h ro u gh
G rad e 8  learn  m at h em at i c s. T h e au t h o rs rec o m m en d  h o w
t eac h i n g, c u r r i c u la, an d  t eac h er  ed u c at i o n  sh o u ld  c h an ge t o
i m p ro ve m at h em at i c s learn i n g d u r i n g t h ese c r i t i c al y ears.
T h e i d en t i fi c at i o n  o f fi ve c o m p o n en t s o f m at h em at i c al
p ro fi c i en c y  c h arac t er i z es su c c essfu l m at h em at i c s learn i n g
an d  su ggest s way s t o  i m p ro ve i n st ru c t i o n . S u ggest i o n s fo r
c o o rd i n at i n g c u r r i c u lu m  i n st ru c t i o n al m at er i als,  assessm en t ,
i n st ru c t i o n , p ro fessi o n al d evelo p m en t , an d  sc h o o l
o rgan i z at i o n  aro u n d  t h e d evelo p m en t  o f m at h em at i c al
p ro fi c i en c y  are ex p la i n ed .

How People Lear n: Br a i n, Mi nd, Ex per i ence, and School,
Jo h n  Bran sfo rd , An n  L. Bro wn , &  Ro d n ey  C . C o c k i n g ( Ed s.) ,
Nat i o n al Ac ad em y  Press, 2 0 0 0

T h i s b o o k  i s a  su m m ary  o f so m e rec en t  researc h  i n  t h e
c o gn i t i ve sc i en c es ab o u t  m at h em at i c s learn i n g. T h e fi n d i n gs
o f t h e researc h  su ggest  i m p o r t an t  i m p li c at i o n s fo r  wh at
m at h em at i c s we t eac h , h o w we t eac h  i t ,  an d  h o w we assess
st u d en t  learn i n g o f m at h em at i c s. 

Teachi ng Mathemat i cs Thr ough Pr oblem Solvi ng:
Pr eki ndergar tenÐGr ade 6, Fran k  Lest er  Jr.  &  C h ar les
Ran d all,  Nat i o n al C o u n c i l o f Teac h ers o f Mat h em at i c s, 1 9 9 9

T h i s c o m p i lat i o n  o f ar t i c les d esc r i b es t h e c h arac t er i st i c s an d
st rat egi es fo r  t eac h i n g m at h em at i c s t h ro u gh  p ro b lem  so lvi n g.
T h e m ai n  go al i s fo r  st u d en t s t o  d evelo p  a d eep
u n d erst an d i n g o f m at h em at i c al c o n c ep t s an d  m et h o d s
t h ro u gh  m ak i n g sen se o f m at h em at i c al p ro b lem s i n  wh i c h
t h e m at h em at i c s t o  b e learn ed  i s em b ed d ed . T h e t eac h erÕs
ro le i n  t h i s i n st ru c t i o n al ap p ro ac h  i s m ad e ex p li c i t
t h ro u gh o u t  t h e vo lu m e.

The Teachi ng Gap, Jam es S t i gler  an d  Jam es Hi eb er t ,  T h e
Free Press, 1 9 9 9

Based  o n  a so p h i st i c at ed  an aly si s o f vi d eo t ap es fro m  2 3 1
c lassro o m s gat h ered  as p ar t  o f t h e T h i rd  In t ern at i o n al
Mat h em at i c s an d  S c i en c e S t u d y  ( T IMS S ) , t h i s b o o k  o ffers an
i n si gh t fu l ap p ro ac h  t o  ex am i n i n g m at h em at i c s t eac h i n g
b ased  o n  i t s p rac t i c e i n  t h ree c o u n t r i es: Un i t ed  S t at es,
G erm an y , an d  Jap an . T h e resu lt s o f t h e st u d y  h i gh li gh t  t h at
t h e ac h i evem en t  gap  b etween  U.S . st u d en t s an d  t h o se i n
Jap an  an d  G erm an y  c an  b e t rac ed  t o  d i fferen c es i n  t h e
i n st ru c t i o n  t h ey  h ave rec ei ved ; t h at  i s,  a  t eac h i n g gap . T h e
resu lt s o f st u d y  o ffer  i n si gh t s an d  d et a i ls ab o u t  effec t i ve
m at h em at i c s i n st ru c t i o n  t h ro u gh  p ro b lem  so lvi n g. 
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