
Math	  Technology	  Applica1ons	  
•  Khan	  Academy	  
•  Math	  anima1ons	  
•  Best	  prac1ces	  
•  Desmos	  Graphing	  Calculator	  
Apple	  Applica1ons:	  
•  A=endance	  applica1on	  
•  Socra1ve	  
Common	  Core	  
•  Eight	  Mathema1cal	  Prac1ce	  Standards	  
•  Content	  Standards	  K-‐12	  
•  Common	  Core	  Standards	  classroom	  resources	  
Assessment	  	  
•  Smarter	  Balance	  
•  PARCC	  
	  
	  
	  
	  
	  

Objec&ves:	  



www.themegallery.com	  

KHAN	  ACADEMY	  

Show	  Coaches-‐how	  to	  add	  student	  for	  follow	  up	  

h>ps://www.youtube.com/watch?v=Bd5X7Kz_Bpg	  

Coaches	  video	  is	  above.	  

http://www.khanacademy.org/
https://www.youtube.com/watch?v=Bd5X7Kz_Bpg


SETTING	  OBJECTIVES	  and	  GOAL	  SETTING	  

Specific	  but	  flexible	  goals	  :	  	  The	  students	  set	  their	  own	  personal	  goals	  for	  each	  unit	  

and	  teacher	  provides	  the	  general	  targets.	  

•  I	  want	  to	  know,	  I	  want	  to	  know	  more…..	  

•  Student	  Contracts	  



Technology	  is	  changing	  mathema1cs	  and	  its	  uses.	  
	  
Ø  A	  computer,	  a	  projector	  and	  Smart	  board/Starboard	  should	  be	  available	  in	  

every	  classroom	  for	  demonstra&on	  purposes;	  
Ø  Every	  student	  should	  have	  access	  to	  a	  computer	  for	  individual	  and	  group	  

work;	  
Ø  Students	  should	  learn	  to	  use	  the	  computer	  as	  a	  tool	  for	  processing	  

informa&on	  and	  performing	  calcula&ons	  to	  inves&gate	  and	  solve	  problems;	  
Ø  Appropriate	  calculators	  should	  be	  available	  to	  all	  students	  at	  all	  &mes.	  
	  
We	  recognize,	  however,	  that	  access	  to	  this	  technology	  does	  not	  guarantee	  that	  
any	  student	  become	  mathema&cally	  literate.	  The	  technology	  in	  the	  classroom	  
is	  needed	  to	  simplify,	  but	  not	  to	  accomplish,	  the	  work	  at	  hand.	  



In	  our	  classes,	  mathema&cs	  instruc&on	  should	  
include	  opportuni&es	  for	  
	  
Ø Appropriate	  project	  work;	  
Ø Group	  and	  individual	  assignments;	  
Ø Discussion	  between	  teacher	  and	  students	  and	  
among	  students;	  

Ø Exposi&on	  by	  the	  teacher;	  
Ø Immediate	  feedback;	  
Ø Prac&ce	  on	  mathema&cal	  methods.	  



•  Math	  Anima&ons-‐	  The	  Story	  of	  number	  pi	  

∏

https://www.youtube.com/watch?v=2fCTnF75AL0


Desmos	  Graphing	  Calculator	  

http://www.desmos.com/


ALGEBRA	  TILES	  



23x +8x+4=(3x+2)(x +2)
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Mul&plying	  &	  Factorising	  
General	  Aim	  

• Whether multiplying or factorising, the general aim is to generate a rectangle 
and have no pieces left over. 

• Also the small squares always go in the bottom right hand corner 



Sec1on	  4.	  Mul&plying	  in	  algebra	  

Example 2. Multiply  (x-1)(x-3) 

Answer: x2-4x+3 



 
Show  (x+1)(x+3) by arranging the tiles in a rectangle. 

x 

x 3 

1 

+ 

+ 

Rearrange the tiles to show the expansion: 

      x 2                +        4x            +     3 
How	  it	  works	  



      x 2                +        6x            +     8 

To factorise this expression form a rectangle with the pieces. 

x + 4 

x 

+ 
2 

( x + 4 )( x + 2 ) The factors are 

Factorise  x 2  + 6x + 8 

Factorise	  x2+6x+8	  



Factorise  x 2  -  4x +  3 

x2 - 4x + 3 
x - 3 

x - 1 

The factors are ( x -  3 )( x - 1 ) 

Factorise	  x2-‐4x+3	  	  	  



Factorise  x 2  -  x - 12 

x2 - x -12 

Factorise	  x2-‐x-‐12	  	  

Clearly there is no way to accommodate the 
12 small guys in the bottom right hand 
corner. What do you do? 

?
You add in Zero in the form of +x and –x. 

And Keep doing it to complete the rectangle. 



Factorise  x 2  -  x - 12 

Factorise	  x2-‐x-‐12	  	  

The factors are ? ( x +  3 )( x - 4 ) 

x - 4 

x + 3 



Great	  Apple	  Applica&on	  for	  the	  instructor	  
to	  keep	  track	  of	  the	  students:	  Dave256	  

App	  
•  A>endance	  is	  a	  universal	  iPhone/Touch/iPad	  
applica&on.	  It	  allows	  you	  to	  take	  and	  keep	  
a>endance	  records.	  Its	  main	  intended	  use	  is	  
for	  teachers	  to	  keep	  track	  of	  records	  for	  their	  
classes,	  but	  it	  can	  also	  be	  used	  for	  mee&ngs	  
and	  group	  gatherings.	  

•  A>endance	  runs	  on	  iOS	  4.0	  and	  higher	  on	  the	  
iPad,	  iPod	  Touch,	  and	  iPhone.	  



What	  are	  the	  futures	  that	  you	  can	  use	  in	  this	  App:	  

•  Unlimited	  number	  of	  courses	  and	  students	  per	  course	  	  
–  sort	  students	  by	  last	  name	  or	  first	  name	  
–  manually	  re-‐order	  students	  to	  match	  a	  sea&ng	  order	  

•  Customizable	  a>endance	  statuses	  	  
–  defaults	  statuses:	  Absent,Present,Late,Excused	  
–  can	  delete	  the	  defaults	  and	  add	  your	  own	  set	  of	  statuses	  
–  each	  course/group	  can	  have	  its	  own	  set	  of	  statuses	  

•  Photo	  support	  automa&cally	  imports	  photo	  when	  impor&ng	  from	  Address	  Book	  
–  take	  photo	  on	  iPhone	  
–  select	  photo	  from	  Photo	  Library	  (on	  iPhone/iPod	  Touch/iPad)	  
–  op&onally	  view	  photos	  next	  to	  name	  while	  taking	  a>endance	  

•  Copy	  students	  from	  one	  course	  to	  a	  new	  course	  	  
–  start	  a	  new	  course	  for	  a	  new	  term	  
–  create	  a	  new	  course	  with	  same	  students	  

•  Notes	  for	  	  
–  each	  course	  
–  each	  a>endance	  date	  for	  a	  course	  
–  each	  student	  in	  a	  course	  
–  each	  student	  per	  date	  



What	  are	  the	  futures	  that	  you	  can	  use	  in	  this	  App:	  

•  Op&onal	  TextExpander	  Touch	  integra&on	  for	  notes	  and	  composing	  emails	  	  
–  requires	  separate	  purchase	  of	  TextExpander	  for	  iOS	  (available	  in	  the	  iOS	  App	  

Store)	  from	  Smile	  to	  get	  snippet	  expansion	  
•  Email	  reports	  and	  compose	  emails	  to	  students	  	  

–  full	  spreadsheet	  report	  
–  records	  for	  a	  day	  
–  send	  email	  to	  all	  students	  in	  a	  course	  
–  send	  email	  to	  students	  who	  are	  absent	  on	  a	  given	  day	  
–  email	  individual	  a>endance	  reports	  to	  each	  student	  

•  Backup	  your	  data	  	  
–  backup/restore	  from	  your	  Dropbox	  account	  
–  sejng	  to	  email	  internal	  A>endance	  database	  (sqlite	  database	  file)	  to	  yourself	  
–  place	  database	  file	  on	  a	  web	  server	  to	  import	  it	  back	  into	  A>endance	  

•  Choose	  random	  students	  	  
–  choose	  individual	  students	  for	  answering	  ques&ons	  
–  create	  random	  groups	  of	  sizes	  2-‐30	  (and	  email	  group	  members	  to	  yourself)	  



The	  Common	  Core	  is	  a	  set	  of	  high-‐quality	  
academic	  standards	  in	  mathema&cs	  and	  English	  
language	  arts/literacy	  (ELA).	  These	  learning	  
goals	  outline	  what	  a	  student	  should	  know	  and	  
be	  able	  to	  do	  at	  the	  end	  of	  each	  grade.	  
	  
www.corestandards.org/about-‐the-‐standards/	  

WHAT	  IS	  COMMON	  CORE?	  

www.corestandards.org/about-the-standards/


	  Standards	  are	  like	  sha>ering	  a	  subject	  into	  a	  bunch	  of	  li>le	  pieces.	  The	  efforts	  of	  
domain	  are	  the	  inten&onal	  a>empt	  not	  to	  have	  standards	  seem	  like	  they	  are	  equally	  
sized	  granular	  pieces	  which	  makes	  it	  harder	  to	  describe	  coherence.	  Common	  core	  wants	  
to	  see	  standards	  as	  a	  con&nuum,	  where	  there	  are	  different	  sized	  pieces	  with	  dis&nct	  
architectural	  pieces.	  





Focus	  -‐	  a>ending	  to	  fewer	  topics	  in	  greater	  depth	  at	  any	  given	  
grade	  level,	  giving	  teachers	  and	  students	  &me	  to	  complete	  that	  
grade's	  learning.	  
	  
	  
Coherence	  -‐	  a>ending	  to	  the	  structure	  of	  mathema&cs	  and	  the	  
natural	  pathways	  through	  that	  structure,	  where	  "natural"	  means	  
taking	  into	  account	  both	  the	  impera&ves	  of	  logic	  and	  the	  
impera&ves	  of	  cogni&ve	  development	  in	  designing	  the	  sequence	  
of	  ideas.	  

What	  is	  logical	  and	  what	  fits	  naturally	  in	  the	  students	  natural	  
progress	  through	  a	  student's	  development?	  
	  

Rigor	  -‐	  balancing	  conceptual	  understanding,	  procedural	  fluency,	  
and	  meaningful	  applica&ons	  of	  mathema&cs.	  Similar	  to	  a	  sport	  
that	  is	  gets	  progressively	  more	  difficult.	  
h>p://www.youtube.com/watch?v=aAiCoc4BhJ8	  
	  

http://www.youtube.com/watch?v=aAiCoc4BhJ8


PROGRESSION	  ACROSS	  GRADE	  LEVELS	  
The	  case	  of	  pa=erns 
Moved pattern standards from kindergarten to be able to focus on 
numbers and operations. 
 
Trickle of pattern standards in elementary school 
 
•         3.OA.9 Identify arithmetic patterns (including patterns in 
the addition table or multiplication table), and explain them 
using properties of operations 
•         4.OA.5 Generate a number or shape patterns that follows 
a given rule. Identify apparent features of the patterns that were 
not explicit in the rule itself. 
•         5.OA.3. (Supports the idea of a function) - Generate two 
numerical patterns using two given rules. Identify apparent 
relationship between corresponding terms.  



	  
Common	   Core	   Standards	   by	   themselves	   are	  
not	   going	   to	   solve	   all	   of	   problems,	   the	  
solu&on	   is	   in	   the	   teachers	   taking	   ownership	  
of	   the	   implementa&on	   of	   this	   content	   in	  
order	  to	  teach	  students	  to	  solve	  problems.	  





What’s	  new	  about	  the	  Common	  Core?	  
Gives	  you	  the	  power	  of	  sharing.	  States	  have	  been	  at	  the	  
forefront	  of	  the	  sharing	  effort.	  (ie.	  Arizona	  displayed	  the	  
standards	  with	  examples	  and	  exemplars,	  Engage	  New	  
York	  (website),	  and	  Tennessee)	  

 





CONTENT	  STANDARDS:	  Domains	  	  

q  Coun&ng	  and	  Cardinality	  (CC),	  	  

q  Opera&ons	  and	  Algebraic	  Thinking	  (OA),	  	  

q  Number	  and	  Opera&ons	  in	  Base	  Ten	  (NBT),	  	  

q  Number	  and	  Opera&ons	  –	  Frac&ons	  (NF),	  	  

q  Ra&os	  and	  Propor&onal,	  Rela&onships	  (RP),	  	  

q  The	  Number	  System	  (NS),	  	  

q  Measurement	  and	  Data	  (MD),	  	  

q  Expressions	  and	  Equa&ons	  (EE),	  	  

q  Func&ons	  (F),	  	  

q  Geometry	  (G),	  	  

q  Sta&s&cs	  and	  Probability	  (SP).	  



The	  standards	  do	  not	  emphasize	  simplifica&on	  of	  
frac&ons	  as	  much	  as	  equivalence.	  Teaching	  
students	  that	  6/10	  is	  as	  good	  as	  3/5	  is	  key	  and	  
students	  should	  not	  be	  marked	  wrong	  if	  they	  do	  
not	  simplify.	  
	  
Common	  core	  standards	  are	  much	  less	  focused	  on	  
terminology	  and	  much	  more	  focus	  on	  the	  
conceptual	  understanding.	  
	  



EXPONENTIAL	  NUMBERS	  
AND	  PAPER	  FOLDING	  

	  
	  
	  
	  
	  
	  
	  
	  
Why	  is	  the	  zero	  power	  of	  any	  
number	  equal	  to	  1?	  	  	  
	  
	  



2
#	  of	  folding	  

= number	  	  of	  equal	  
pieces	  



#	  of	  folding	   #	  of	  equal	  pieces	  

0	   2↑0 =1	  

1	   2↑1 =2	  

2	   2↑2 =4	  

3	   2↑3 =8	  









STANDARDS	  FOR	  MATHEMATICAL	  PRACTICE	  with	  KEY	  WORDS	  FOR	  8	  
MATHEMATICAL	  PRACTICE	  STANDARDS	  (MP)	  
These	  8	  standards	  explain	  how	  CCSS	  need	  to	  be	  taught	  
1.	  Make	  sense	  of	  problems	  and	  persevere	  in	  solving	  them.	  MP	  1:	  Explain,	  Strategize,	  

Jus&fy,	  Ques&on/Reflect,	  Evaluate/Analyze	  

2.	  Reason	  abstractly	  and	  quan1ta1vely.	  MP	  2:	  	  Make	  sense,	  contextualize,	  interpret,	  

access,	  decontextualize,	  represent,	  solve	  

3.	  Construct	  viable	  arguments	  and	  cri1que	  the	  reasoning	  of	  others.	  MP	  3:	  Discuss,	  

illustrate,	  demonstrate,	  explain,	  ques&on	  

4.	  Model	  with	  mathema1cs.	  MP	  4:	  Abstract,	  create,	  interpret,	  analyze/reflect,	  

improve	  

5.	  Use	  appropriate	  tools	  strategically.	  MP	  5:	  Consider,	  select,	  use,	  apply,	  recognize	  

6.	  A=end	  to	  precision.	  MP	  6:	  Select,	  use,	  describe,	  and	  calculate	  

7.	  Look	  for	  and	  make	  use	  of	  structure.	  MP	  7:	  Generalize,	  Iden&fy/describe	  structures,	  

repeated	  reasoning,	  apply	  structures	  

8.	  Look	  for	  and	  express	  regularity	  in	  repeated	  reasoning.	  MP	  8:	  iden&fy,	  formulate,	  

ar&culate,	  describe,	  and	  communicate	  















Zero	  Pairs	  

•  When	  put	  together,	  zero	  pairs	  cancel	  each	  
other	  out	  to	  model	  zero.	  



Sec1on	  6.	  Doing	  linear	  equa&ons	  
	  

= 

Solve   4x – 3 = 9 + x 

You can take away the same thing from both sides 



Sec1on	  6.	  Doing	  linear	  equa&ons	  
	  

= 

Solve   4x – 3 = 9 + x 

You	  can	  add	  the	  same	  quan1ty	  to	  both	  sides	  



Sec1on	  6.	  Doing	  linear	  equa&ons	  
	  

= 

Solve   4x – 3 = 9 + x 



Sec1on	  6.	  Doing	  linear	  equa&ons	  
	  

= 

Solve   4x – 3 = 9 + x 

= 

= 



Sec1on	  6.	  Doing	  linear	  equa&ons	  
	  

= 

Solve   4x – 3 = 9 + x 

= 

= 

Solution x = 4 













MATHEMATICAL	  PRACTICES	  VIDEOS	  









What	  mistakes	  can	  be	  made	  with	  
implementa1on	  of	  common	  core?	  	  
	  
Ø Obsession	  with	  coverage	  in	  the	  
lesson	  plans.	  

Ø Trying	  to	  do	  too	  much	  at	  once,	  
choice	  the	  big	  targets	  first.	  

	  	  



•  We	  need	  to	  teach	  to	  the	  tes&ng-‐	  PARCC	  and	  Smarter	  Balanced	  and/or	  EOC.	  

•  Backward	  Design:	  Thinking	  about	  assessment	  before	  deciding	  how	  you	  
teach,	  planning	  instruc&on,	  what	  resources	  you	  will	  use	  and	  finally	  and	  
most	  importantly..	  

	  	  	  	  How	  will	  the	  student	  prove	  he/she	  has	  learned	  the	  target.	  
	  
•  As	  much	  as	  it	  is	  wonderful	  to	  have	  the	  textbook	  and	  its	  online	  resources	  by	  
our	  side,	  and	  they	  make	  our	  life	  easier,	  we	  are	  not	  teaching	  to	  the	  
textbook.	  Teachers	  are	  teaching	  to	  PARCC	  and	  Smarter	  Balanced	  tests	  in	  
K-‐12.	  	  

•  We	  should	  focus	  on	  the	  standards,	  how	  to	  unpack	  them,	  how	  to	  bring	  up	  
more	  and	  more	  common	  core	  ques&ons	  and	  how	  to	  implement	  MP.	  

•  How	  familiar	  are	  we,	  with	  the	  standards?	  With	  evidence	  statements?	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  BACKWARD	  DESIGN	  



DAN	  MEIER	  

We	  need	  pa&ent	  problem-‐solvers	  in	  our	  math	  classes!	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  -‐Dan	  Meier	  

https://www.youtube.com/watch?v=jRMVjHjYB6w


The	  ques&on	  we	  used	  to	  ask	  ourselves,	  	  
"How	  can	  I	  teach	  so	  children	  get	  the	  answer	  to	  the	  problem",	  	  
now	  becomes	  
	  "How	  can	  I	  use	  this	  problem	  to	  help	  students	  understand	  the	  mathema&cs"?	  
	  Ques&oning	  changes	  in	  common	  core:	  	  
	  
What	  is	  similar	  about	  this	  problem	  in	  rela&on	  to	  what	  we	  have	  done	  before.	  
	  	  
Suggested	  phases	  of	  the	  ac&vity	  
•	  	  	  	  	  	  	  	  	  Standard	  
•	  	  	  	  	  	  	  	  	  Objec&ve	  
•	  	  	  	  	  	  	  	  	  Prior	  knowledge	  
•	  	  	  	  	  	  	  	  	  Guiding	  Ques&ons	  that	  help	  students	  discuss	  and	  reason	  with	  the	  math.	  
•	  	  	  	  	  	  	  	  	  Ac&vity	  Steps	  
•	  	  	  	  	  	  	  	  	  Conclusion	  -‐	  What	  pieces	  of	  knowledge	  do	  I	  want	  my	  students	  to	  walk	  away	  
with	  at	  the	  end	  of	  the	  lesson?	  



ASSESSMENT	  FOR	  COMMON	  CORE	  

CONSORTIA	  PREPARING	  COMMON	  CORE	  ASSESSMENT	  
•  PARCC	  
•  SMARTER	  BALANCED	  



PARCC has released a set of test specification documents, including 
assessment blueprints and evidence statement tables, to help educators 
and the general public better understand the design of the PARCC 
assessments.  
 
• Blueprints are a series of documents that together describe the content and 
structure of an assessment. These documents define the total number of tasks 
and/or items for any given assessment component, the standards measured, 
the item types, and the point values for each 

• Evidence statement tables and evidence statements describe the 
knowledge and skills that an assessment item or a task elicits from students.  
These are aligned directly to the Common Core State Standards, and highlight 
their advances especially around the coherent nature of the standards. 







NOT	  KNOWING	  YOUR	  MATH	  COULD	  COST	  YOU	  $15,000!	  



SMARTER	  BALANCED	  
PERFORMANCE	  ASSESSMENT	  

QUESTION	  

http://sbac.portal.airast.org/practice-test/






SMARTER	  BALANCED	  Mathema1cs	  Summa1ve	  Assessments	  
30	  to	  41	  computer	  adap&ve	  test	  (CAT)	  items,	  depending	  on	  grade	  level.	  	  
Selected-‐response	  and	  constructed-‐response	  item	  types.	  	  
Technology-‐enhanced	  items.	  	  
	  
The	  CAT	  items	  will	  include	  	  
v  Concepts	  and	  Procedures,	  	  
v  Problem	  Solving,	  	  
v  Communica&ng	  Reasoning,	  and	  	  
v Modeling	  and	  Data	  Analysis.	  
	  
Each	  assessment	  will	  also	  include	  one	  PT(Performance	  Task)	  
v  Class	  discussion,	  small-‐group	  work,	  graphs,	  charts	  
v  Extended	  constructed-‐response	  item	  types.	  	  
	  
The	  PTs	  will	  focus	  on	  Problem	  Solving,	  Communica&ng	  Reasoning,	  and	  Modeling	  
and	  Data	  Analysis.	  



Smarter	  Balanced	  FAQ	  

http://www.smarterbalanced.org/resources-events/faqs/#2446


SURVEY	  RESULT	  OF	  6-‐12	  	  GRADES	  TEACHERS	  ABOUT	  THE	  PROBLEMS	  
THEY	  OBSERVE	  IN	  THEIR	  CLASSES:	  





HIGH	  QUALITY	  MATH	  TEACHERS	  
	  

Ø Subject	  Ma>er	  Exper&se	  
Ø Student	  Learning	  
Ø Diversity	  of	  Learners	  
Ø Planning	  Instruc&on	  
Ø Instruc&onal	  Strategies	  
Ø Learning	  Environment	  
Ø Communica&on	  
Ø Assessment	  
Ø Professional	  Development	  
Ø Student	  Support	  



HIGH	  QUALITY	  MATH	  TEACHERS	  
	  

Subject	  Ma>er	  Exper&se	  –	  displays	  thorough	  knowledge	  of	  material	  

Student	  Learning	  –	  understands	  learning	  and	  student	  development	  	  

Diversity	  of	  Learners	  –	  understands	  differences	  in	  how	  students	  learn	  

Planning	  Instruc&on	  –	  effec&vely	  plans	  based	  on	  CS	  curriculum	  and	  Ohio	  standards	  

Instruc&onal	  Strategies	  –	  uses	  a	  variety	  of	  instruc&on	  that	  is	  engaging	  and	  

challenging	  

Learning	  Environment	  –	  creates	  a	  posi&ve	  learning	  environment	  for	  all	  students	  

Communica&on	  –	  effec&vely	  conveys	  goals	  and	  concepts,	  verbally	  and	  non-‐verbally	  

Assessment	  –	  uses	  a	  variety	  of	  ways	  of	  evalua&ng	  student	  progress	  

Professional	  Development	  –	  analyzes	  past	  performances	  and	  looks	  for	  new	  ways	  to	  

improve	  

Student	  Support	  –	  works	  with	  parents,	  families,	  and	  students	  outside	  of	  regular	  

classroom	  &me	  



A	  study	  done	  at	  the	  University	  of	  Texas	  found	  that	  people	  remember	  
(Metcalf	  1997):	  
	  
10	  percent	  of	  what	  they………………..;	  	  
	  
20	  percent	  of	  what	  they	  ………………..;	  	  
	  
30	  percent	  of	  what	  they	  ………………..;	  	  
	  
50	  percent	  of	  what	  they	  ………………..;	  	  
	  
70	  percent	  of	  what	  they	  ………………..;	  and	  	  
	  
90	  percent	  of	  what	  they	  ………………..	  

see;	  
	  
do	  and	  say	  
	  
say;	  
	  
read;	  	  
	  
hear;	  	  
	  
see	  and	  hear;	  	  
	  
	  



A	  study	  done	  at	  the	  University	  of	  Texas	  found	  that	  people	  remember	  
(Metcalf	  1997):	  
	  
10	  percent	  of	  what	  they	  read;	  	  
	  
20	  percent	  of	  what	  they	  hear;	  	  
	  
30	  percent	  of	  what	  they	  see;	  	  
	  
50	  percent	  of	  what	  they	  see	  and	  hear;	  	  
	  
70	  percent	  of	  what	  they	  say;	  and	  	  
	  
90	  percent	  of	  what	  they	  do	  and	  say	  



	  
COMMON	  CORE	  GAME	  

h>p://www.socra&ve.com/	  
Join	  room:	  58019ede	  

	  
	  

http://www.socrative.com/


Kids	  Speak	  Out	  on	  Student	  Engagement	  
220	  students	  

1.	  Working	  with	  their	  peers	  
"Middle-‐school	  students	  are	  growing	  learners	  who	  require	  and	  want	  interac&on	  with	  
	  other	  people	  to	  fully	  a>ain	  their	  poten&al."	  

2.	  Working	  with	  technology	  
"I	  believe	  that	  when	  students	  par&cipate	  in	  "learning	  by	  doing"	  it	  helps	  them	  focus	  
	  more.	  Technology	  helps	  them	  to	  do	  that.	  Students	  will	  always	  be	  extremely	  excited	  
	  when	  using	  technology."	  

3.	  Connec1ng	  the	  real	  world	  to	  the	  work	  we	  do/project-‐based	  learning	  

4.	  Clearly	  love	  what	  you	  do	  
"I	  also	  believe	  that	  enthusiasm	  in	  the	  classroom	  really	  makes	  a	  student	  engaged	  in	  
	  classroom	  discussions.	  Because	  even	  if	  you	  have	  wonderful	  informa&on,	  if	  you	  don't	  
	  sound	  interested,	  you	  are	  not	  going	  to	  get	  your	  students'	  a>en&on.	  I	  also	  believe	  that	  
	  excitement	  and	  enthusiasm	  is	  contagious."	  

5.	  Get	  me	  out	  of	  my	  seat!	  
"When	  a	  student	  is	  ac&ve	  they	  learn	  in	  a	  deeper	  way	  than	  sijng.	  	  



6.	  Bring	  in	  visuals	  
"I	  like	  to	  see	  pictures	  because	  it	  makes	  my	  understanding	  on	  a	  topic	  clearer.	  It	  gives	  me	  
an	  image	  in	  my	  head	  to	  visualize.“	  
	  
7.	  Student	  choice	  
"I	  think	  having	  freedom	  in	  assignments,	  project	  direc&ons,	  and	  more	  choices	  would	  
engage	  students...More	  variety	  =	  more	  space	  for	  crea&vity.“	  
	  
8.	  Understand	  your	  clients	  -‐-‐	  the	  kids	  
"Encourage	  students	  to	  voice	  their	  opinions	  as	  you	  may	  never	  know	  what	  you	  can	  
learn	  from	  your	  students.“	  
	  
9.	  Mix	  it	  up!	  
"I	  don't	  like	  doing	  only	  one	  constant	  ac&vity...a	  variety	  will	  keep	  me	  engaged	  in	  the	  
topic.	  It's	  not	  just	  for	  work,	  but	  also	  for	  other	  things	  such	  as	  food.	  Ea&ng	  the	  same	  
foods	  constantly	  makes	  you	  not	  want	  to	  eat!“	  
	  
10.	  Be	  human	  
"Don't	  forget	  to	  have	  a	  li>le	  fun	  yourself."	  



•  h>ps://www.youtube.com/watch?v=jbkSRLYSojo	  

https://www.youtube.com/watch?v=jbkSRLYSojo
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Funny	  answers	  from	  students!	  



Did	  you	  know	  that	  5	  out	  of	  every	  4	  
people	  have	  a	  problem	  with	  
frac1ons?	  



www.themegallery.com	  

sin :xSimplify Answer six
n

Funny	  answers	  from	  students!	  



	  	  Expand	  	  	  (a	  +	  b)n.	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (a	  	  	  	  +	  	  	  	  b)n	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (a	  	  	  	  	  	  	  	  	  	  	  	  	  	  +	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  b)n	  
	  
	  	  	  	  	  	  	  	  (a	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  +	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  b)n	  
	  

(a	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  +	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  b)n	  
	  

Funny	  answers	  from	  students!	  



There	  are	  three	  types	  of	  
mathema1cians:	  	  
	  
	  
Those	  who	  can	  count	  and	  
those	  who	  can't.	  



Use	  graphing	  organizer	  



	  
What	  is	  similar	  about	  this	  problem	  in	  rela&on	  to	  what	  we	  
have	  done	  before.	  
	  	  
Suggested	  phases	  of	  the	  ac&vity	  
•	  	  	  	  	  	  	  	  	  Standard	  
•	  	  	  	  	  	  	  	  	  Objec&ve	  
•	  	  	  	  	  	  	  	  	  Prior	  knowledge	  
•	  	  	  	  	  	  	  	  	  Guiding	  Ques&ons	  that	  help	  students	  discuss	  and	  
reason	  with	  the	  math.	  
•	  	  	  	  	  	  	  	  	  Ac&vity	  Steps	  
•	  	  	  	  	  	  	  	  	  Conclusion	  -‐	  What	  pieces	  of	  knowledge	  do	  I	  want	  my	  
students	  to	  walk	  away	  with	  at	  the	  end	  of	  the	  lesson?	  



CATEGORY	   Average	  Effect	  Size	   Percen1le	  Gain	  

Iden1fying	  Similari1es	  and	  Differences	   1.61	   45	  

Summarizing	  and	  Note	  taking	   1.00	   34	  

Reinforcing	  effort	  and	  providing	  recogni1on	   0.80	   29	  

Homework	  and	  Prac1ce	   0.77	   28	  

Coopera1ve	  Learning	   0.73	   27	  

Seong	  Objec1ves	  and	  providing	  feedback	   0.73	   23	  

Ques1ons,	  cues	  and	  advance	  organizers	   0.59	   22	  



RESULTS	  FOR	  SUMMARIZING	  STRATEGIES	  

SYNTHESIS	  STUDY	   Average	  ES	   Percen1le	  Gain	  

Walberg,	  Rasher	   0.62	   23	  

Crismore	   1.04	   27	  

Rosenshine	   0.88	   31	  

Raphael	   1.80	   47	  



RESULTS	  FOR	  NOTE-‐TAKING	  

SYNTHESIS	  STUDY	   Average	  ES	   Percen1le	  Gain	  

Henk,	  Stahl	   1.56	   44	  

Marzano	   1.26	   40	  

Haoe	   1.05	   35	  

Ganske	   0.52	   20	  



GENERAL	  EFFECTS	  OF	  HOMEWORK	  

SYNTHESIS	  STUDY	   Average	  ES	   Percen1le	  Gain	  

Pascal	   0.36	   14	  

Weinstein	   0.49	   19	  

Haoe	   0.43	   18	  

Ross	   0.65	   24	  



RESEARCH	  RESULTS	  FOR	  GRADED	  HOMEWORK	  

Use	  of	  Homework	   Average	  ES	   Percen1le	  Gain	  

Homework	  with	  teachers’	  comments	  as	  feedback	   0.83	   30	  

Graded	  Homework	   0.78	   28	  

Assigned	  Homework	  but	  not	  graded	  or	  commented	   0.28	   11	  

Establish	  and	  Communicate	  Homework	  Policy	  

Design	  homework	  assignments	  that	  clearly	  ar1culate	  the	  purpose	  

and	  outcome.	  

Vary	  the	  approaches	  to	  providing	  feedback.	  



RESEARCH	  RESULTS	  FOR	  NONLINGUISTIC	  REPRESENTATION	  

Powell,	  1980	  

Focus	   	  Average	  ES	   Percen1le	  

Gain	  

General	  Nonlinguis1c	  

Techniques	  

1.01	   34	  

General	  Nonlinguis1c	  

Techniques	  

1.16	   38	  

General	  Nonlinguis1c	  

Techniques	  

.56	   21	  



Coopera&ve	  Learning	  

RESEARCH	  RESULTS	  FOR	  COOPERATIVE	  LEARNING	  

Study	   Focus	   	  Average	  ES	   Percen1le	  Gain	  

Walberg	   Coopera1ve	  learning	   0.78	   28	  

Lipsey	   Coopera1ve	  learning	   0.63	   23	  

Bosker	   Coopera1ve	  learning	   0.56	   21	  



HOMOGENOUS	  GROUPING	  VERSUS	  NO	  GROUPING	  

Study	   Focus	   	  Average	  ES	   Percen1le	  Gain	  

Slavin	   Ability	  Grouping	   0.32	   12	  

Lou	   Low	  Ability	  Students	   0.37	   14	  

Lou	   Medium	  Ability	  Students	   0.19	   7	  

Lou	   High	  Ability	  Students	   0.28	   11	  



HOMOGENOUS	  GROUPING	  VERSUS	  HETEROGENEOUS	  GROUPING	  

Ability	  Level	  of	  Students	   	  Average	  ES	   Percen1le	  Gain	  

Low	  Ability	  Students	   -‐0.60	   -‐23	  

Medium	  Ability	  Students	   -‐0.51	   19	  

High	  Ability	  Students	   0.09	   3	  



SIZE	  OF	  GROUPS	  

Group	  Size	   	  Average	  ES	   Percen1le	  Gain	  

Pairs	   0.15	   6	  

3-‐4	  students	   0.22	   9	  

5-‐7	  students	   -‐.0.02	   -‐1	  



•  PROVIDING	  FEEDBACK:	  

1.  Feedback	  should	  be	  correc1ve:	  It	  provides	  students	  
with	  an	  explana&on	  of	  what	  they	  are	  doing	  that	  is	  

correct	  and	  what	  they	  are	  doing	  is	  not	  correct.	  

•  Simply	  telling	  students	  that	  their	  answer	  on	  a	  test	  is	  

right	  or	  wrong	  has	  nega&ve	  effect	  on	  achievement.	  

1.  Feedback	  should	  be	  1mely:	  Feedback	  given	  

immediately	  aser	  a	  test-‐like	  situa1on	  is	  best.	  



RESEARCH	  RESULTS	  FOR	  PROVIDING	  FEEDBACK	  

Study	   Focus	   	  Average	  ES	   Percen1le	  Gain	  

Walberg	   General	  Effects	  of	  

Feedback	  

0.92	   32	  

Walberg	   General	  Effects	  of	  
Feedback	  

0.69	   25	  

Walberg	   General	  Effects	  of	  
Feedback	  

0.83	   30	  

Walberg	   General	  Effects	  of	  
Feedback	  

0.71	   26	  



RESEARCH	  RESULTS	  FOR	  CORRECTIVE	  FEEDBACK	  

Study	   Focus	   	  Average	  ES	   Percen1le	  Gain	  

Type	  of	  Feedback	  

Right/wrong	  answer	   -‐0.08	   -‐3	  

Correct	  answer	   0.22	   9	  

Repeat	  Un1l	  Correct	   0.53	   20	  

Explana1on	   0.71	   20	  



TIMING	  OF	  FEEDBACK	  

Study	   Focus	   	  Average	  ES	   Percen1le	  Gain	  

Timing	  of	  Feedback	  

Immediately	  aser	  item	   0.19	   7	  

Immediately	  aser	  test	   0.72	   26	  

Delayed	  aser	  test	   0.56	   21	  

Timing	  of	  Test(When	  to	  
give	  test)	  

Immediately	   0.17	   6	  

One	  day	   0.74	   27	  

One	  week	   0.53	   20	  

Longer	   0.26	   10	  



	  
	  
PARCC	  –PLD	  
Performance	  Level	  Descriptors	  -‐	  Smarter	  Balanced	  ALD	  

•  h>p://www.smarterbalanced.org/wordpress/wp-‐content/
uploads/2012/11/Smarter-‐Balanced-‐Math-‐ALDs.pdf	  

GREAT	  ADDITIONAL	  RESOURCES	  FOR	  COMMON	  CORE	  
	  
BILL	  MC	  CALLUM	  (Team	  member	  who	  wrote	  common	  core)	  
•  h>p://www.illustra&vemathema&cs.org/standards/k8	  

•  Be>er	  lesson	  

http://www.betterlesson.com/


RESOURCES 
ü http://www.parcconline.org/ 
ü http://www.smarterbalanced.org/ 
ü https://www.illustrativemathematics.org/ 
ü https://www.engageny.org/ 
ü http://www.insidemathematics.org/ 
ü https://www.desmos.com/calculator 
ü http://www.brightstorm.com/math/ 
ü http://betterlesson.com/ 
ü https://www.khanacademy.org/ 
ü http://www.problem-attic.com/tour 
ü http://www.math.conceptschools.org 
ü http://www.corestandards.org 
ü Dave Attendance Application: 
Introduc&on	  video:	  h>p://www.youtube.com/watch?v=ZOQkZemi418&feature=plcp	  
h>p://www.youtube.com/channel/UC1cL7NWrCLD4cgV810XMe0w	  
h>p://www.dave256apps.com/a>endance/	  




