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Problem	  Solving	  

•  Students	  have	  difficulty	  with:	  
	  



Problem	  Solving	  

•  Students	  have	  difficulty	  with:	  
– Reading	  problems	  
–  Iden?fying	  relevant	  informa?on	  (and	  irrelevant	  
informa?on)	  

–  Iden?fying	  appropriates	  opera?ons	  
– Performing	  computa?ons	  
– Transla?ng	  words	  into	  number	  equa?ons	  
– Understanding	  vocabulary	  
– Using	  high-‐level	  reasoning	  



Steps	  to	  Solving	  Problems	  
•  According	  to	  Polya	  (1945)	  
•  1.	  Understand	  the	  problem	  

– What	  informa?on	  is	  provided?	  
– What	  is	  being	  asked?	  

•  2.	  Devise	  a	  plan	  
–  Have	  you	  done	  a	  similar	  problem?	  
–  Can	  you	  paraphrase?	  Make	  a	  table?	  Make	  a	  simpler	  
problem?	  Write	  a	  number	  sentence?	  Word	  backward?	  

•  3.	  Carry	  out	  the	  plan	  
–  Can	  you	  guess	  and	  check?	  
–  Can	  you	  use	  other	  strategies?	  

•  4.	  Look	  back	  and	  check	  
–  Can	  you	  check?	  



For	  every	  word	  problem	  

•  Regardless	  of	  problem	  type,	  students	  need	  an	  
“aYack”	  strategy	  for	  working	  through	  the	  
problem	  

•  This	  strategy	  should	  work	  for	  any	  problem	  
type	  (i.e.,	  schema)	  



RIDGES

Read the problem.
I know statement.
Draw a picture.
Goal statement.
Equation development.
Solve the equation.

STAR	  
	  
Search	  the	  word	  problem.	  
Translate	  the	  problem.	  
Answer	  the	  problem.	  
Review	  the	  solu?on.	  
	  

RIDE 
 

Read the problem. 

Identify the relevant information. 

Determine the operation and unit 
for the answer. 

Enter the correct numbers and 
calculate, then check the answer. 
	  

SQRQCQ	  
	  

Survey	  
Ques?on	  
Read	  

Ques?on	  
Compute	  
Ques?on	  



DRAW 
 

Discover the sign. 

Read the problem.  

Answer, or draw and check. 

Write the answer. 
	  

SOLVE!
!

Study the problem.!
Organize the facts.!
Line up the plan. !
Verify the plan with computation.!
Examine the answer.!
!

Read 
Paraphrase 
Hypothesize 
Estimate 
Compute 
Check 

SIGNS	  
Survey	  ques?ons	  
Iden?fy	  key	  words	  
Graphically	  draw	  problem	  

Note	  opera?ons	  

Solve	  and	  check	  
	  



General	  Strategies	  
•  Draw	  a	  picture,	  act	  it	  out,	  use	  a	  model	  

–  Can	  use	  concrete	  objects	  or	  students	  themselves	  
•  Look	  for	  a	  paYern	  
•  Guess	  and	  check	  

– Good,	  educated	  guesses	  
•  Make	  a	  table	  or	  chart	  

– Helps	  arrange	  informa?on	  
•  Try	  a	  simpler	  problem	  
•  Make	  an	  organized	  list	  
•  Write	  an	  equa?on	  



Key	  Words	  



Key	  Words	  
Addi-on	  

Sum	  

Plus	  

And	  

Total	  

Increase	  

More	  

Raise	  

Combined	  

In	  all	  

Altogether	  

Extra	  

•  Kasey	  made	  $42,	  and	  Mandi	  made	  $37.	  
How	  much	  money	  did	  they	  make	  
altogether?	  

•  Kasey	  and	  Mandi	  made	  $79	  altogether.	  If	  
Kasey	  made	  $42,	  how	  much	  money	  did	  
Mandi	  make?	  

•  Kasey	  mowed	  12	  lawns	  on	  Monday.	  Then,	  
she	  mowed	  10	  more	  on	  Tuesday.	  How	  
many	  lawns	  has	  Kasey	  mowed?	  

•  Kasey	  mowed	  22	  lawns	  and	  Mandi	  
mowed	  7	  lawns.	  How	  many	  more	  lawns	  
did	  Kasey	  mow	  than	  Mandi?	  



Key	  Words	  
Subtrac-on	  

More	  than	  

Less	  than	  

Decrease	  

Difference	  

Reduce	  

Change	  

Lef	  

Remain	  

Dropped	  

Lost	  

Nearer	  

•  Becky	  has	  $70	  more	  than	  Perla.	  If	  
Becky	  has	  $120,	  how	  much	  money	  
does	  Perla	  have?	  

•  Becky	  has	  $70	  more	  than	  Perla.	  If	  
Perla	  has	  $50,	  how	  much	  money	  does	  
Becky	  have?	  

•  Becky	  had	  9	  dinosaurs	  and	  then	  she	  
lost	  4	  of	  them.	  How	  many	  dinosaurs	  
does	  Becky	  have	  now?	  

•  Becky	  had	  some	  dinosaurs	  and	  then	  
she	  lost	  4	  of	  them.	  Now	  Becky	  has	  5	  
dinosaurs.	  How	  many	  dinosaurs	  did	  
she	  start	  with?	  



Key	  Words	  
Mul-plica-on	  

Product	  

Of	  

Mul?plied	  

Times	  

As	  much	  

Lost	  

By	  

Twice	  

Mul?plica?on	  

Product	  

Of	  

•  MaY	  made	  4	  ?mes	  as	  many	  cookies	  
as	  Courtney.	  Courtney	  made	  10	  
cookies.	  How	  many	  cookies	  did	  
MaY	  make?	  

•  MaY	  had	  to	  go	  to	  the	  store	  4	  ?mes	  
to	  buy	  ingredients	  for	  a	  cake.	  He	  
used	  3	  s?cks	  of	  buYer	  for	  the	  cake	  
and	  2	  s?cks	  of	  buYer	  for	  icing.	  How	  
many	  s?cks	  of	  buYer	  did	  MaY	  use?	  



Key	  Words	  
Division	  

Divide	  

Evenly	  

Cut	  

Split	  

Each	  

Every	  

Out	  of	  

Shared	  

Average	  

Ra?o	  

Quo?ent	  

•  Rachel	  wants	  to	  share	  36	  brownies	  
with	  6	  friends.	  How	  many	  cookies	  
will	  each	  friend	  receive?	  

•  Rachel	  shared	  brownies	  with	  6	  
friends.	  Each	  friend	  ate	  6	  brownies.	  
How	  many	  brownies	  did	  Rachel	  
have	  to	  start	  with?	  



Key	  Words	  

Addi-on	   Subtrac-on	   Mul-plica-on	   Division	  

Sum	   More	  than	   Product	   Divide	  

Plus	   Less	  than	   Of	   Evenly	  

And	   Decrease	   Mul?plied	   Cut	  

Total	   Difference	   Times	   Split	  

Increase	   Reduce	   As	  much	   Each	  

More	   Change	   Lost	   Every	  

Raise	   Lef	   By	   Out	  of	  

Combined	   Remain	   Twice	   Shared	  

In	  all	   Dropped	   Average	  

Altogether	   Lost	   Ra?o	  

Extra	   Nearer	   Quo?ent	  



Instruc?on	  

•  When	  first	  learning	  about	  word	  problems:	  
– Focus	  on	  problem	  types	  

•  Have	  strategy	  for	  working	  through	  problems	  
•  Prac?ce	  iden?fying	  problems	  by	  schema/type	  

– Manipula?ves	  help	  with	  conceptual	  
understanding	  

– Con?nue	  fluency	  prac?ce	  

schema	  



ADDITIVE	  SCHEMAS	  



Total/Combine/	  
Part-‐Part-‐Whole	  

•  Parts	  put	  together	  into	  a	  total	  
P1 	  + 	  P2	  	  =	   	  T	  

•  Examples	  
–  Emily	  saw	  4	  cardinals	  and	  5	  bluejays.	  How	  many	  birds	  did	  
Emily	  see?	  

•  4	  +	  5	  =	  X	  
–  Emily	  saw	  9	  birds.	  If	  4	  of	  the	  birds	  were	  cardinals,	  how	  many	  
were	  bluejays?	  

•  4	  +	  X	  =	  9	  
–  Emily	  saw	  9	  birds.	  5	  of	  the	  birds	  were	  bluejays,	  how	  many	  
were	  cardinals?	  

•  5	  +	  X	  =	  9	  

Situa?on	  is	  
sta?c.	  



Total/Combine/	  
Part-‐Part-‐Whole	  

Situa?on	  is	  
sta?c.	  

(part)	   (part)	   (total)	  

Griffin	  &	  Jitendra	  (2009)	  



Total/Combine/	  
Part-‐Part-‐Whole	  

Melissa	  has	  72	  roses	  and	  tulips	  in	  her	  garden.	  If	  38	  of	  the	  flowers	  
are	  roses,	  how	  many	  are	  tulips?	  
	  

	   	   	   	   	  38	  +	  ?	  =	  72	  

Situa?on	  is	  
sta?c.	  

38	   ?	   72	  

72	  
-‐	  	  ?	  

34	  tulips	  



Difference/Compare	  
•  Bigger	  and	  smaller	  amounts	  compared	  for	  a	  difference	  

B	   	  –	   	  s 	  = 	  D	  
•  Examples	  

–  Shinead	  has	  9	  apples.	  Amanda	  has	  4	  apples.	  How	  many	  
more	  apples	  does	  Shinead	  have?	  (How	  many	  fewer?)	  

•  9	  –	  4	  =	  X	  
–  Shinead	  has	  5	  more	  apples	  than	  Amanda.	  If	  Amanda	  has	  4	  
apples,	  how	  many	  does	  Shinead	  have?	  

•  X	  –	  4	  =	  5	  
–  Amanda	  has	  5	  fewer	  apples	  than	  Shinead.	  Shinead	  has	  9	  
apples.	  How	  many	  apples	  does	  Amanda	  have?	  

•  9	  –	  X	  =	  5	  

Situa?on	  is	  
sta?c.	  



Difference/Compare	   Situa?on	  is	  
sta?c.	  

Griffin	  &	  Jitendra	  (2009)	  

(bigger)	   (smaller)	   (difference)	  



Difference/Compare	   Situa?on	  is	  
sta?c.	  

Griffin	  &	  Jitendra	  (2009)	  

?	   2	   3	  

Paulo	  is	  3	  feet	  taller	  than	  his	  baby	  brother.	  His	  baby	  brother	  is	  2	  
feet	  tall.	  How	  tall	  is	  Paulo?	  
	  

	   	   	   	   	  ?	  –	  2	  =	  3	   3	  
+	  	  2	  

5	  feet	  tall	  



Change/Join	  
•  An	  amount	  that	  increases	  or	  decreases	  

ST	   	  + 	  C	   	  = 	  E	  
•  Examples	  

–  Shannah	  had	  $4.	  Then	  she	  got	  $3	  for	  cleaning	  her	  room.	  How	  
much	  money	  does	  Shannah	  have	  now?	  	  

•  4	  +	  3	  =	  X	  
–  Shannah	  has	  $4.	  Then	  she	  earned	  money	  for	  cleaning	  her	  
room.	  Now	  Shannah	  has	  $7.	  How	  much	  money	  did	  she	  earn?	  

•  4	  +	  X	  =	  7	  
–  Shannah	  had	  some	  money.	  Then	  she	  made	  $3	  for	  cleaning	  
her	  room.	  Now	  she	  has	  $7.	  How	  much	  money	  did	  Shannah	  
start	  with?	  

•  X	  +	  3	  =	  7	  

Situa?on	  
occurs	  over	  

?me.	  



Change/Separate	  
•  An	  amount	  that	  increases	  or	  decreases	  

ST	   	  –	   	  C	   	  = 	  E	  
•  Examples	  

– Micaela	  had	  $9.	  Then	  she	  spent	  $2	  on	  candy.	  How	  much	  
money	  does	  Micaela	  have	  now?	  	  	  

•  9	  –	  2	  =	  X	  
– Micaela	  had	  $9.	  She	  spent	  some	  money	  on	  candy.	  Now	  
Micaela	  has	  $2.	  How	  much	  money	  did	  Micaela	  spend	  on	  
candy?	  

•  9	  –	  X	  =	  2	  
– Micaela	  had	  some	  money.	  Then	  she	  spent	  $2	  on	  candy.	  Now	  
she	  has	  $7.	  How	  much	  money	  did	  Micaela	  start	  with?	  

•  X	  –	  	  2	  =	  7	  

Situa?on	  
occurs	  over	  

?me.	  



Change	  
Situa?on	  

occurs	  over	  
?me.	  

Griffin	  &	  Jitendra	  (2009)	  

(begin)	   (end)	  

(change)	  



Change	  
Situa?on	  

occurs	  over	  
?me.	  

Griffin	  &	  Jitendra	  (2009)	  

13	   28	  

+	  ?	  

A	  bus	  had	  13	  passengers.	  At	  the	  next	  stop,	  more	  passengers	  got	  on	  the	  
bus.	  Now,	  there	  are	  28	  passengers.	  How	  many	  passengers	  got	  on	  the	  bus?	  
	  

	   	   	   	   	  13	  +	  ?	  =	  28	  
28	  

-‐	  	  13	  
15	  passengers	  



Change	  
Situa?on	  

occurs	  over	  
?me.	  

Griffin	  &	  Jitendra	  (2009)	  

?	   14	  

–	  26	  	  

Michael	  had	  some	  money.	  Then,	  we	  spent	  $26	  on	  groceries.	  Now,	  
he	  has	  $14.	  How	  much	  money	  did	  Michael	  have	  to	  start	  with?	  

	   	   	   	   	  ?	  –	  26	  =	  14	   26	  
+	  14	  
$40	  



EVIDENCE-‐BASED	  PRACTICE	  

Fuchs,	  Powell,	  et	  al.	  (2014)	  
Fuchs,	  Powell,	  et	  al.	  (2010)	  



•  RUN!	  is	  used	  
for	  every	  
problem,	  
regardless	  of	  
problem	  type	  



•  Students	  use	  equa?ons	  to	  
represent	  the	  word	  problem	  
informa?on	  

•  X	  marks	  the	  missing	  
informa?on	  

•  Students	  learn	  strategies	  for	  
“finding	  X”	  



T 

P1 + P2 = T 

X 

✔	  

8 

✔	  

3 + = 

8 + 3 = 11 
X = 11 pets 





















Let’s	  Review	  

•  What	  are	  some	  general	  word-‐problem	  solving	  
strategies?	  

•  What’s	  a	  Combine	  problem?	  
•  What’s	  a	  Compare	  problem?	  
•  What’s	  a	  Change	  problem?	  

– What	  are	  the	  two	  types	  of	  Change	  problems?	  

•  Why	  should	  students	  learn	  problem	  types/
schemas?	  



MULTIPLICATIVE	  SCHEMAS	  



Equal	  Groups	  
•  Groups	  mul?plied	  by	  number	  in	  each	  group	  for	  a	  product	  	  

	  G 	  x 	  N	   	  =	   	  P	  
•  Examples	  

– Mark	  has	  4	  bags	  of	  apples.	  There	  are	  6	  apples	  in	  each	  
bag.	  How	  many	  apples	  does	  Mark	  have	  altogether?	  	  
•  4	  x	  6	  =	  ?	   	   	  MULTIPLICATION	  

– Mark	  has	  24	  apples.	  He	  wants	  to	  share	  them	  equally	  
among	  his	  4	  friends.	  How	  many	  apples	  will	  each	  friend	  
receive?	  
•  4	  x	  ?	  =	  24 	   	  PARTITION	  DIVISION	  

– Mark	  has	  24	  apples.	  He	  put	  them	  into	  bags	  containing	  6	  
apples	  each.	  How	  many	  bags	  did	  Mark	  use?	  
•  ?	  x	  6	  =	  24 	   	  MEASUREMENT	  DIVISION	  



Comparison	  
•  Set	  mul?plied	  by	  a	  number	  of	  -mes	  for	  a	  product	  	  

	  S 	  x 	  T	   	  =	   	  P	  
•  Examples	  

–  Jill	  picked	  6	  apples.	  Mark	  picked	  4	  ?mes	  as	  many	  
apples	  as	  Jill.	  How	  many	  apples	  did	  Mark	  pick?	  	  	  
•  6	  x	  4	  =	  ?	   	   	  MULTIPLICATION	  

– Mark	  picked	  24	  apples.	  He	  picked	  4	  ?mes	  as	  many	  
apples	  as	  Jill.	  How	  many	  apples	  did	  Jill	  pick?	  	  	  
•  ?	  x	  4	  =	  24 	   	  PARTITION	  DIVISION	  

– Mark	  picked	  24	  apples,	  and	  Jill	  picked	  6	  apples.	  How	  
many	  ?mes	  as	  many	  apples	  did	  Mark	  pick	  as	  Jill	  did?	  	  	  
•  6	  x	  ?	  =	  24 	   	  MEASUREMENT	  DIVISION	  



Combina?ons	  

•  Set	  mul?plied	  by	  a	  set	  for	  a	  product	  	  
	  S1 	  x 	  S2	  	  =	   	  P	  

•  Examples	  
–  Sam	  bought	  4	  pairs	  of	  pants	  and	  3	  jackets,	  and	  they	  
can	  all	  be	  worn	  together.	  How	  many	  different	  ouvits	  
consis?ng	  of	  a	  pair	  of	  pants	  and	  a	  jacket	  does	  Sam	  
have?	  
•  4	  x	  3	  =	  ?	  



Mul?plica?ve	  

(groups)	   (number	  in	  
each	  group)	   (product)	  

(set)	   (?mes)	   (product)	  









Ra?os	  and	  Propor?ons	  

Jitendra	  &	  Star	  (2011)	  

FOPS	  
	  

Find	  the	  problem	  type	  
Organize	  the	  informa?on	  
using	  a	  diagram	  
Plan	  to	  solve	  the	  problem	  
Solve	  the	  problem	  

Sylvia	  used	  2	  cans	  of	  icing	  to	  ice	  
24	  cupcakes.	  How	  many	  cupcakes	  
can	  she	  ice	  with	  3	  cans	  of	  icing?	  

IF	   THEN	  



Ra?os	  and	  Propor?ons	  

Jitendra	  &	  Star	  (2011)	  

Sylvia	  used	  2	  cans	  of	  icing	  to	  ice	  24	  cupcakes.	  How	  many	  cupcakes	  
can	  she	  ice	  with	  3	  cans	  of	  icing?	  
	  

2	  cans 	   	  = 	   	  3	  cans	  
24	  cupcakes 	   	  ?	  cupcakes	  

2	  cans	   3	  cans	  

24	  
cupcakes	  

?	  
cupcakes	  

IF	   THEN	  

36	  cupcakes	  



Let’s	  Review	  

•  What’s	  a	  strategy	  you	  would	  use	  for	  solving	  
mul?plica?ve	  problem	  types?	  

•  What’s	  an	  Equal	  Groups	  problem?	  
•  What’s	  a	  Comparison	  problem?	  
•  What’s	  a	  Combina?ons	  problem?	  



A	  LOOK	  AT	  HIGH-‐STAKES	  ITEMS	  













Good	  Problem	  Solving	  Books	  



Thank	  you!	  

Sarah	  Powell	  
	  srpowell@aus?n.utexas.edu	  
	  @sarahpowellphd	  


