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Part	  1	  

Framing	  the	  big	  quesBon	  



The	  Algebra	  Teaching	  Study	  	  
	  

Alan	  Schoenfeld,	  U.C.	  Berkeley	  	  
Bob	  Floden,	  Michigan	  State	  

University	  
	  



What	  skills	  and	  understandings	  do	  we	  (think	  we)	  want	  students	  to	  
develop,	  to	  demonstrate	  a	  robust	  understanding	  of	  (to	  be	  

effecBve	  at	  dealing	  with)	  verbally	  presented,	  situaBonally-‐based	  
problems	  resolvable	  by	  algebra?	  

Robust	  Algebraic	  
Understandings	  

Classroom	  
Analyses	  

How	  do	  we	  “capture”	  the	  
classroom	  pracBces	  that	  we	  

believe	  lead	  to	  students’	  robust	  
understandings?	  

Pre-‐	  and	  Post-‐Tests	  
How	  do	  we	  “capture”	  the	  
presence	  or	  absence	  of	  

students’	  robust	  
understandings?	  



Classroom	  Analyses	  

How	  do	  we	  “capture”	  the	  
classroom	  pracBces	  that	  we	  
believe	  lead	  to	  students’	  
robust	  understandings?	  

The	  Big	  QuesBon	  for	  today:	  



Part	  2	  

Trying	  to	  figure	  out	  “what	  counts”	  



Videos	  I’d	  show,	  if	  I	  had	  Bme	  –	  

to	  illustrate	  the	  range	  of	  contexts	  
we	  need	  to	  be	  able	  to	  code…	  



	  Sample	  (possible)	  Videos:	  
•  The	  TIMSS	  U.S.	  Geometry	  lesson	  
•  A	  highly	  regarded	  algebra	  teacher	  (MW)	  
introducing	  students	  to	  work	  problems	  

•  Another	  well	  regarded	  teacher	  making	  
powerful	  use	  of	  Complex	  InstrucBon	  

•  Imagine	  	  all	  the	  classrooms	  you	  know!	  



The	  TIMSS	  Geometry	  Video	  

This	  video	  exemplifies	  what	  we	  call	  IRE	  
sequences:	  
IniBaBon	  (teacher	  asks	  a	  quesBon)	  
Response	  (from	  the	  student)	  
EvaluaBon	  from	  the	  teacher.	  
A	  key	  feature:	  bite-‐size	  pieces	  of	  knowledge!	  



An	  IntroducBon	  to	  Algebra	  	  

The	  (highly	  regarded)	  teacher	  has	  given	  students	  
the	  following	  problem	  to	  think	  about.	  
They	  have	  NOT	  seen	  problems	  like	  it:	  
“Carolyn	  can	  paint	  a	  fence	  in	  6	  hours.	  Georgia	  
can	  paint	  the	  fence	  in	  4	  hours.	  How	  long	  will	  it	  
take	  them	  to	  paint	  the	  fence	  together?”	  
She	  fields	  suggesBons,	  including	  some	  that	  don’t	  
seem	  to	  make	  sense,	  without	  evaluaBon.	  



Small	  Groups	  and	  Teacher	  Support	  
(Complex	  InstrucBon)	  

The	  class	  is	  working	  on	  a	  problem,	  using	  these	  
basic	  figures:	  

1	  

1	  

1	  

X	  



	  	  They’re	  given	  the	  following	  task:	  
What	  is	  the	  perimeter	  of	  this	  figure?	  



Using	  Complex	  InstrucBon	  
techniques,	  the	  teacher	  holds	  one	  
student	  –	  and	  her	  table-‐mates	  –	  
responsible	  for	  a	  complete	  and	  

coherent	  explanaBon.	  



And	  now,	  think	  about	  the	  
wide	  variety	  of	  classrooms	  

you’ve	  visited.	  



What	  really	  magers?	  
For	  a	  minute	  or	  two,	  work	  with	  those	  
next	  to	  you,	  to	  idenBfy	  categories	  of	  
things	  you	  consider	  to	  be	  important	  –	  
things	  that	  should	  be	  reflected	  in	  a	  
coding	  scheme.	  



Part	  3	  

The	  history	  behind	  our	  scheme	  



As	  many	  of	  you	  know,	  I’ve	  
spent	  25	  years	  building	  and	  
tesBng	  a	  theory	  of	  teachers’	  

decision	  making:	  





Surely	  this	  theoreBcal	  scheme	  says	  
what	  to	  look	  at	  in	  classrooms.	  Right?	  

Wrong.	  

Aier	  a	  year	  of	  trying,	  I	  gave	  up.	  It	  was	  
WAY	  too	  complicated	  to	  parse	  lessons.	  



The	  literature	  will	  help,	  right?	  
Aier	  all,	  there’s:	  	  
•  Framework	  for	  Teaching	  (or	  FFT,	  developed	  by	  Charloge	  Danielson	  of	  

the	  Danielson	  Group),	  
•  Classroom	  Assessment	  Scoring	  System	  (or	  CLASS	  ,	  developed	  by	  Robert	  

Pianta,	  Karen	  La	  Paro,	  and	  Bridget	  Hamre	  at	  the	  University	  of	  Virginia),	  
•  Protocol	  for	  Language	  Arts	  Teaching	  ObservaBons	  (or	  PLATO,	  

developed	  by	  Pam	  Grossman	  at	  Stanford	  University),	  
•  MathemaBcal	  Quality	  of	  InstrucBon	  (or	  MQI,	  developed	  by	  Heather	  Hill	  

of	  Harvard	  University),	  and	  
•  UTeach	  Teacher	  ObservaBon	  Protocol	  (or	  UTOP,	  developed	  by	  Michael	  

Marder	  and	  Candace	  Walkington	  at	  the	  University	  of	  Texas-‐AusBn).	  
•  IQA,	  InstrucBonal	  Quality	  Assessment,	  developed	  by	  the	  University	  of	  

Pigsburgh.	  



Actually,	  no.	  
•  They	  all	  focus	  on	  important	  things,	  but	  they’re	  all	  

parBal,	  or	  scagered,	  or	  have	  too	  many	  random	  
parts;	  in	  some	  way	  or	  other	  none	  are	  close	  
enough	  to	  use	  “off	  the	  shelf.”	  They	  get	  at	  
different	  things.	  

•  So,	  we’re	  back	  to	  building	  our	  own	  –	  while	  
stealing	  as	  much	  as	  possible,	  of	  course.	  	  

•  Here’s	  our	  first	  try,	  in	  outline	  form.	  



We	  tried	  coding	  with	  this	  –	  YIKES!	  	  
Because	  the	  detail	  was	  MURDER:	  





There	  were	  codes	  
For	  teacher,	  students,	  

And	  task	  along	  
All	  the	  dimensions.	  

Bleh!	  



EoI’s	  
•  We	  tried	  again,	  looking	  for	  “Events	  of	  
Interest,”	  or	  EoI’s.	  What	  can	  we	  say	  when	  
something	  important	  or	  interesBng	  
happens?	  	  

•  There	  were	  3	  sets	  of	  EoI’s	  (classroom	  
climate,	  mathemaBcal	  norms,	  and	  algebra	  
specifics),	  and	  corresponding	  rubrics:	  







Yikes!	  This	  
was	  way	  too	  
complex	  
also.	  



I’ll	  skip	  the	  next	  itera/on	  

(Say	  Thanks!)	  



Version	  4:	  A	  new	  Approach	  
(with	  elements	  of	  the	  old):	  

•  First,	  parse	  the	  lesson	  into	  episodes.	  	  
•  Then,	  look	  at	  salient	  aspects	  of	  each	  episode	  

(“facets,”	  e.g.,	  the	  way	  the	  math	  is	  treated	  
or	  the	  way	  kids	  are	  set	  up	  to	  work).	  

•  Then,	  for	  each	  facet,	  score	  the	  relevant	  
dimensions	  of	  acBvity.	  	  



Step	  1:	  Observe	  &	  Take	  Field	  Notes	  



Step	  2:	  Chunk	  Your	  Field	  Notes	  
into	  Episodes	  

An	  episode	  ends	  when…	  
•  When	  a	  new	  mathemaBcal	  

idea/topic	  is	  being	  
discussed	  

•  When	  the	  class	  moves	  on	  
to	  another	  part	  of	  a	  task	  

•  When	  the	  class	  switches	  
from	  whole	  class	  <-‐>	  small	  
group	  

	  
45	  sec	  <	  episode	  <	  5	  min	  

Field	  Notes	  
	  

Your	  warup	  is	  to	  be	  fierce,	  agack	  that	  problem	  on	  your	  own.	  Your	  first	  step	  
is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  situaBon	  is	  talking	  
about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  warup	  is	  to	  be	  fierce,	  agack	  that	  problem	  on	  your	  own.	  Your	  first	  step	  
is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  situaBon	  is	  talking	  
about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  warup	  is	  to	  be	  fierce,	  agack	  that	  problem	  on	  your	  own.	  Your	  first	  step	  
is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  situaBon	  is	  talking	  
about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  

Episode	  #1	  

Episode	  #4	  

Episode	  #2	  

Episode	  #3	  



Step	  3:	  Iden/fy	  the	  Facets	  of	  Each	  Episode	  

Field	  Notes	  
	  

Your	  warup	  is	  to	  be	  fierce,	  agack	  that	  problem	  on	  your	  own.	  Your	  first	  step	  
is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  situaBon	  is	  talking	  
about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  warup	  is	  to	  be	  fierce,	  agack	  that	  problem	  on	  your	  own.	  Your	  first	  step	  
is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  situaBon	  is	  talking	  
about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  warup	  is	  to	  be	  fierce,	  agack	  that	  problem	  on	  your	  own.	  Your	  first	  step	  
is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  situaBon	  is	  talking	  
about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  
	  
I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  	  
	  
Your	  first	  step	  is	  to	  figure	  out	  what	  the	  problem	  even	  means,	  what	  that	  
situaBon	  is	  talking	  about.	  I'm	  going	  to	  walk	  around	  and	  innocently	  watch.	  

Episode #3 
 
Facet A 
Facet B (x2) 
Facet H (x3) 
Facet K  

Episode	  #1	  

Episode	  #4	  

Episode	  #2	  

Episode	  #3	  



Each	  facet	  has	  various	  characteris/cs,	  e.g.,	  	  



Step	  4:	  Score	  Each	  Facet’s	  
Characteris/cs	  

A	  
1____________	  
2____________	  
3____________	  

B	  

C	  

1____________	  
2____________	  
3____________	  

1____________	  
2____________	  
3____________	  

1____________	  
2____________	  
3____________	  

1____________	  
2____________	  
3____________	  

Ep
iso

de
	  F
ac
et
s	  

	  
Facet	  CharacterisBcs	  

And	  aggregate	  the	  scores	  somehow…	  



This	  was	  nice(r)	  in	  theory,	  but…	  

A	  MESS	  in	  implementaBon.	  Too	  
many	  things	  to	  keep	  track	  of!	  



…because	  
the	  facets	  I	  
showed	  you	  
represented	  
only	  the	  Bp	  
of	  the	  
iceberg…	  	  

…so,	  we	  
needed	  to	  
fix	  things	  
again…	  



But,	  we	  thought	  this	  had	  the	  
right	  stuff.	  Just	  scrambled.	  

So,	  how	  about	  creaBng	  equivalence	  classes:	  
(1) 	  important	  types	  of	  classroom	  situaBons.	  
(2) 	  important	  dimensions	  of	  the	  lesson,	  which	  we	  

would	  examine	  in	  those	  situaBons.	  
	  

Et	  voilà:	  a	  scheme	  that’s	  actually	  workable	  
(we	  think.)	  



Let’s	  do	  situa/ons	  first.	  Here	  are	  
important	  situa/ons	  to	  look	  at:	  	  

• Whole	  Class	  Discussions	  

•  Small	  Group	  work	  

•  Student	  PresentaBons	  
•  Individual	  work	  



And	  here’s	  what	  to	  look	  at	  in	  
them:	  
	  five	  dimensions	  of	  

classroom	  interacBons.	  



Key	  Ques/ons	  for	  Math	  Classes:	  
•  Was	  there	  honest-‐to-‐goodness	  math	  in	  what	  
students	  and	  teacher	  did?	  

•  Did	  students	  engage	  in	  “producBve	  struggle,”	  
or	  was	  the	  math	  dumbed	  down	  to	  the	  point	  
where	  they	  didn’t?	  

•  Who	  had	  the	  opportunity	  to	  engage?	  A	  select	  
few,	  or	  everyone?	  

•  Who	  had	  a	  voice?	  Did	  students	  get	  to	  say	  things,	  
develop	  ownership?	  

•  Did	  instrucBon	  find	  out	  what	  students	  know,	  
and	  build	  on	  it?	  



Was	  there	  honest-‐to-‐
goodness	  math	  in	  what	  
students	  and	  teacher	  did?	  



Did	  students	  engage	  in	  
“producBve	  struggle,”	  or	  
was	  the	  math	  dumbed	  
down	  to	  the	  point	  where	  
they	  didn’t?	  



Who	  had	  the	  
opportunity	  to	  engage?	  
A	  select	  few,	  or	  
everyone?	  



Who	  had	  a	  voice?	  Did	  
students	  get	  to	  say	  
things,	  develop	  
ownership?	  



Did	  instrucBon	  find	  out	  
what	  students	  know,	  
and	  build	  on	  it?	  



Put	  everything	  together	  with	  these	  as	  
the	  dimensions:	  

and	  the	  situa/ons	  I	  men/oned	  before,	  and	  you	  get…	  



The	  Teaching	  for	  Robust	  
Understanding	  of	  Math	  
	  (TRU	  Math)	  Scheme	  



We	  think	  this	  is	  a	  workable	  
general	  scheme,	  which	  captures	  
what	  we	  think	  is	  important	  in	  

	  math	  classes.	  



But	  remember,	  
our	  work	  has	  
an	  algebra-‐

specific	  focus,	  
as	  well	  as	  a	  
general	  math	  
component:	  



The	  algebra-‐specific	  part	  remains,	  in	  
the	  form	  of	  our	  “robustness	  criteria”:	  

We	  also	  code	  for	  these,	  but	  there	  isn’t	  Bme	  to	  go	  into	  detail.	  



Part	  4	  

Using	  the	  scheme	  to	  code	  a	  video	  



Coding	  session	  

• Watch	  the	  video	  of	  the	  “Border	  Problem,”	  
Part	  1	  

•  5	  minutes	  to	  code	  the	  dimensions,	  by	  
yourself	  

•  5	  minutes	  to	  discuss	  codings	  with	  partners	  
	   	  During	  those	  10	  minutes,	  note	  issues.	  

•  CollecBve	  discussion	  of	  codings.	  



Part	  5	  

Discussion.	  
The	  floor’s	  open!	  



Part	  6	  

ReflecBons	  on	  PD	  



What	  do	  you	  need	  for	  successful	  PD?	  

•  A (theoretically grounded) vision 
•  Systemic Coherence 
•  Tools 
•  Mechanisms for building community 

and supporting teachers 



A (theoretically grounded) vision 
Well, we just talked about that! 



Systemic coherence: 
•  In general, you need all of these to 

be aligned: 
-  standards, curriculum, assessment, 

PD; and enough time and stability for 
things to take hold. 

•  For Internal Coherence in PD: 
Everyone experiences math lessons 
the way they should be taught. 



Tools And Community Building: 
Tools:  
“Formative Assessment Lessons” – 
google “Mathematics Assessment 
Project” – and the TRU Math Scheme 
Community Building:  
Lesson study using FALs and TRU 
Math.  



Goals Orientation Resources

Goals Orientation Resources

FALS
MARS Performance 

Tasks
Materials

Video 
examples of 

CCSS-M Practices

Student 
Perception of 
Expectations

FALS
MARS Performance Tasks

Algebra by Example

Classroom Tasks 
and Activities

Goals Orientation Resources

External
Influences

Standards, Constituencies, etc.

5X8 Card PD
TRU Math PD

TRU Math

FALS

MARS Performance Tasks

5X8 Card Materials

LEGEND

Intervention

System structure

Evidence flow 
used for feedback

Learning 
Opportunities

Goals Orientation Resources

     TRU Math

FALS

MARS 
Performance 

Tasks

PD

PLC:
Lesson Study

CoachingInstructional 
Rounds

Residency: 
OTR

Pre-Service: 
Cal Teach

Processes for 
continuous 
improvement

Mechanisms for 
influencing
Goals, Orientation, 
and Resources

Evidence sources

Theory of Action 
for 

The Final Mile


