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Executive	  Summary	  
	  

	  
This	  report	  will	  provide	  information	  with	  respect	  to	  Cardinal	  Ambrozic	  Catholic	  Secondary	  School	  TLLP	  

ü TLLP	  Background	  
ü Project	  Overview	  and	  Pedagogy	  
ü Team	  Observations	  
ü Choice	  of	  Learning	  Technology	  

	  
TLLP	  Background	  
	  
The	  Teacher	  Learning	  and	  Leadership	  Program	  (TLLP)	  is	  a	  project-‐based	  activity	  for	  selected	  experienced	  
teachers	  whose	  choice	  of	  career	  is	  the	  classroom.	  It	  is	  intended	  to	  create	  opportunities	  for	  experienced	  
teachers	  to	  enhance	  their	  professionalism	  and	  skills,	  extend	  their	  learning	  and	  share	  their	  expertise	  with	  
others	  for	  the	  broader	  benefit	  of	  Ontario’s	  students.	  The	  TLLP	  is	  in	  alignment	  with	  DPCDSB	  Catholic	  Board	  
Learning	  Plan’s	  Shared	  Priorities	  of	  “Creating	  Catholic	  Conditions	  for	  Well-‐Being,	  Learning	  and	  Leading”,	  
“Building	  Collaborative	  Practices	  Through	  Inquiry”,	  “Knowing	  the	  Learner	  Through	  Assessment,	  and	  
“Responding	  Through	  Effective	  Instruction”.	  
	  
Project	  Overview	  and	  Pedagogy	  
	  
The	  Cardinal	  Ambrozic	  Math	  TLLP	  provides	  students	  the	  avenue	  to	  learn	  through	  critical	  thinking	  within	  real-‐
life	  contexts	  achievable	  through	  project-‐based	  learning.	  This	  encourages	  students	  to	  think	  reflectively	  and	  
creatively	  to	  evaluate	  situations	  and	  solve	  problems.	  To	  support	  this	  learning	  environment,	  students	  will	  use	  
technology,	  as	  a	  learning	  tool,	  a	  collaboration	  device,	  a	  brainstorming	  tool	  and	  an	  assessment	  device	  and	  a	  
creativity	  tool.	  
	  
Employing	  the	  use	  of	  various	  technologies	  enhances	  learning	  in	  three	  main	  ways:	  	  

1)	  Improving	  student	  engagement	  	  
2)	  Improving	  collaboration	  	  
3)	  Improving	  critical	  thinking	  	  

	  
Team	  Observations	  

	  
• when	  students	  are	  given	  a	  task	  or	  purpose	  using	  technology	  they	  are	  engaged	  and	  focused	  with	  the	  task	  

at	  hand	  
• The	  technology	  allowed	  for	  assessments	  to	  take	  on	  a	  variety	  of	  forms	  in	  a	  non-‐threatening,	  enjoyable	  

manner	  where	  the	  focus	  is	  on	  learning,	  and	  not	  the	  grades	  
	  

• when	  technology	  is	  easy	  to	  use	  and	  implement,	  teachers	  are	  more	  likely	  to	  embrace	  technology	  within	  
the	  classroom,	  further	  encouraging	  student	  engagement	  
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Choice	  of	  Learning	  Technology:	  Apple-‐iOS-‐the	  iPad	  and	  MacBook	  	  
	  
1. Local	  Student	  Familiarity-‐unified	  user	  experience	  

	  
2. Learning	  for	  All	  -‐	  Ease	  of	  Use	  
	  
3. Management	  Features:	  Technical	  support	  
	  
4. Quantities	  and	  Quality	  of	  Educational	  Apps:	  65,000	  and	  Counting!	  

ü Apps	  at	  the	  Apple	  Store	  are	  categorized	  and	  classified	  for	  age	  appropriateness	  and	  content	  
ü Apps	  at	  the	  Apple	  Store	  have	  gone	  through	  a	  quality	  control	  and	  approvals	  process	  	  

ý whereas	  Android	  Apps	  can	  be	  uploaded	  by	  anyone	  (no	  quality	  check)	  
	  

5. Dual	  Purpose:	  Productivity	  and	  Creativity	  
• Allows	  for	  both	  creativity	  and	  productivity	  in	  the	  classroom	  on	  the	  same	  product	  

	  
6. Cost	  effective	  
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What	  Is	  A	  TLLP?	  
	  

The	  Teacher	  Learning	  and	  Leadership	  Program	  (TLLP)	  is	  a	  project-‐based	  activity	  for	  selected	  experienced	  
teachers	  whose	  choice	  of	  career	  is	  the	  classroom.	  It	  is	  intended	  to	  create	  opportunities	  for	  experienced	  
teachers	  to	  enhance	  their	  professionalism	  and	  skills,	  extend	  their	  learning	  and	  share	  their	  expertise	  with	  
others	  for	  the	  broader	  benefit	  of	  Ontario’s	  students.	  Teachers	  can	  apply,	  as	  individuals	  or	  as	  a	  group,	  to	  
undertake	  a	  project.	  The	  program	  has	  three	  goals:	  	  

• Support	  Teacher	  Professional	  Learning;	  	  
• Foster	  Teacher	  Leadership;	  and	  	  
• Facilitate	  the	  Sharing	  of	  Exemplary	  Practice.	  	  
	  

The	  TLLP	  Ministry	  Project	  Rationale:	  Developing	  Critical	  Thinking	  and	  Collaboration	  in	  the	  21st	  Century	  
Mathematics	  Classroom	  

	  

Research	  tells	  us	  that	  collaboration	  is	  an	  essential	  tool	  to	  develop	  student	  understanding	  and	  critical	  thinking.	  
This	  project	  will	  allow	  our	  group	  to	  explore	  the	  two	  "C's"	  of	  21st	  Century	  Learning:	  collaboration	  and	  critical	  
thinking.	  Our	  Professional	  Learning	  Team	  will	  aspire	  to	  create	  a	  Catholic	  professional	  learning	  cycle	  (CPLC)	  to	  
lead	   both	   faculty	   and	   students	   alike	   into	   the	   21st	   Century	   Classroom,	   fostering	   critical	   thinking	   through	   a	  
collaborative	  learning	  model	  (Catholic	  Graduate	  Expectations	  5a	  and	  5b).	  

Given	  the	  diverse	  learning	  needs	  of	  students	  within	  the	  classroom,	  and	  the	  changing	  nature	  of	  the	  workplace,	  
the	  use	  of	  various	  technologies	  would	  complement	  and	  help	  to	  foster	  critical	  thinking	  through	  collaboration.	  
We	  plan	  to	  implement	  learning	  through	  collaboration	  using	  Project	  Based	  Learning	  and	  the	  iPad	  as	  a	  learning	  
tool.	  

	  

The	  Cardinal	  Ambrozic	  Math	  TLLP	  provides	  students	  the	  avenue	  to	  learn	  through	  critical	  thinking	  within	  real-‐
life	   contexts	   achievable	   through	   project-‐based	   learning.	   This	   encourages	   students	   to	   think	   reflectively	   and	  
creatively	  to	  evaluate	  situations	  and	  solve	  problems.	  This	  learning	  pathway	  is	  fostered	  through	  collaboration,	  
as	   students	   learn	   to	   respect	   the	   rights,	   responsibilities	   and	   contributions	   of	   self	   and	   others.	   Through	   this	  
journey,	   students	   will	   witness	   the	   merits	   of	   being	   a	   responsible	   citizen	   in	   today’s	   social	   environment.	   To	  
support	  this	  learning	  environment	  students	  will	  use	  iPads,	  which	  will	  serve	  as	  a	  learning	  tool,	  a	  collaboration	  
device,	  a	  brainstorming	  tool	  and	  an	  assessment	  device	  and	  a	  creativity	  tool.	  

Finally,	  the	  professional	  learning	  needs	  this	  would	  address	  would	  include	  forming	  a	  CPLT,	  performing	  CPLC’s,	  
fostering	   cooperative	   learning	   in	   classes	   and	   developing	   strategies	   to	  meet	   the	   changing	   learning	   needs	   of	  
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21st	  century	  learners.	  We	  want	  to	  be	  able	  to	  measure	  the	  impact	  that	  technology	  has	  on	  critical	  thinking	  by	  
using	   collaboration	   as	   a	   model.	   We	   will	   focus	   specifically	   on	   how	   to	   implement	   better	   collaborative	  
instructional	  practices	   in	  the	  grade	  9	  math	  classrooms	  which	   is	  vital	   in	   the	  transition	  years	  of	  students.	   In	  a	  
changing	  world,	  instructional	  practices	  have	  to	  be	  fluid.	  	  As	  role	  models	  of	  lifelong	  learners,	  it	  is	  essential	  that	  
classroom	   teachers	   keep	   pace	   with	   the	   changing	   needs	   that	   will	   impact	   student	   learning	   and	   citizenship.	  
Lastly,	  we	  want	   to	   share	  our	  expertise	  with	  our	   family	  of	   schools	   to	   create	  a	   stronger	  pathway	   for	   success	  
during	  transition	  to	  grade	  9.	  

YouTube	  Link	  (Rationale	  Videoscribe	  File):	  	  	  

https://drive.google.com/file/d/0B_PiK9u6akY3bTE3eWU3aTQ0Q2c/edit?usp=sharing	  
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Project	  Observations	  

	  
	  

Once	  the	  Ministry	  accepted	  our	  project,	  our	  team,	  after	  consultation	  with	  the	  Program	  Department,	  Family	  
Superintendent	  and	  ICT	  Manager	  approached	  the	  board	  to	  order	  the	  iPad	  Mini.	  Although	  our	  project	  was	  
slated	  to	  commence	  in	  September	  2013,	  our	  TLLP	  team	  did	  not	  receive	  the	  class	  set	  of	  iPads	  until	  February	  
2014.	  Our	  team	  was	  granted	  approved	  access	  to	  any	  devices	  to	  practice	  and	  learn	  from	  prior	  to	  February	  
2014.	  In	  response,	  we	  requested	  a	  project	  extension	  from	  the	  Ministry	  for	  another	  full	  year.	  

In	  the	  classroom	  we	  have	  observed	  a	  drastic	  change	  in	  how	  the	  class	  is	  setup.	  We	  have	  tables	  set	  up	  as	  Team	  
Pods,	  we	  have	  a	  SMART	  Board	  central	  to	  the	  classroom	  and	  access	  to	  the	  iPads.	  We	  have	  noted	  that	  the	  
students	  are	  very	  collaborative	  while	  sitting	  in	  pods.	  Students	  are	  able	  to	  learn	  from	  one	  another	  and	  learn	  
new	  ways	  to	  solve	  problems.	  This	  translates	  to	  more	  independence	  when	  asked	  to	  work	  individually	  (i.e.	  the	  
CPT).	  

We	  have	  also	  observed	  that	  students	  work	  best	  and	  collaboratively	  when	  there	  is	  1	  iPad	  to	  2/3	  students.	  This	  
naturally	  engages	  students	  to	  work	  together	  using	  a	  single	  tool.	  Students	  are	  eager	  to	  help	  one	  another	  and	  
thus	  actively	  engage	  in	  the	  collaboration	  process.	  

We	  also	  observed	  that	  the	  ability	  for	  students	  to	  answer	  open-‐ended	  problems	  independently	  and	  with	  their	  
peers	  increased	  as	  the	  year	  progressed,	  reducing	  fears	  and	  anxieties	  and	  increasing	  student	  confidence.	  

The	  teachers	  involved	  in	  the	  project	  observed	  a	  more	  interactive	  and	  engaged	  classroom.	  Teachers	  also	  
observed	  that	  when	  students	  are	  given	  a	  task	  or	  purpose	  using	  technology,	  they	  are	  engaged	  and	  focused	  with	  
the	  task	  at	  hand.	  Another	  observation	  is	  based	  on	  open	  ended	  tasks	  and	  projects.	  Initially,	  there	  was	  a	  need	  to	  
scaffold	  the	  problems,	  but	  as	  the	  year	  progressed,	  less	  scaffolding	  was	  required.	  Our	  final	  problem	  was	  left	  
entirely	  open	  ended	  and	  the	  students	  faired	  well.	  Student	  teams	  were	  able	  to	  independently	  determine	  and	  
choose	  the	  necessary	  tools	  required	  to	  solve	  the	  problem.	  

Finally,	  we	  observed	  that	  when	  technology	  is	  easy	  to	  use	  and	  implement,	  teachers	  are	  more	  likely	  to	  embrace	  
technology	  within	  the	  classroom,	  further	  encouraging	  student	  engagement.	  We	  also	  observed	  that	  if	  teachers	  
are	  limited	  in	  what	  (device),	  how	  (i.e.	  apps,	  email,	  the	  ability	  for	  students	  to	  share)	  and	  when	  (availability	  of	  
devices)	  the	  technology	  might	  be	  used	  within	  the	  classroom,	  the	  use	  of	  technology	  becomes	  problematic	  and	  
may	  not	  be	  used.	  
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Professional	  Learning	  

	  
	  
Our	  team	  was	  willing	  to	  take	  risks	  within	  the	  classroom,	  going	  beyond	  our	  comfort	  zone.	  Our	  view	  of	  
technology	  within	  the	  classroom	  has	  evolved.	  Aside	  from	  productivity,	  we	  have	  utilized	  technology	  in	  many	  
different	  ways:	  assessment,	  a	  vehicle	  for	  collaborating	  and	  communicating,	  student	  creativity	  and	  fostering	  
student	  engagement.	  
	  
We	  have	  discovered	  the	  potential	  of	  utilizing	  different	  technologies	  in	  the	  classroom	  affecting	  how	  we	  view	  
education	  in	  the	  21st	  century,	  influencing	  how	  we	  teach	  and	  assess	  learning.	  	  The	  technology	  allowed	  for	  
assessment	  to	  take	  on	  a	  variety	  of	  forms	  in	  a	  non-‐threatening,	  enjoyable	  manner	  where	  the	  focus	  is	  on	  
learning,	  and	  not	  the	  grades.	  	  
	  
The	  technology	  allowed	  students	  to	  express	  themselves	  in	  a	  way	  they	  could	  not	  previously.	  	  	  When	  students	  
were	  able	  to	  take	  risks	  and	  contribute	  freely	  in	  a	  small-‐group	  setting,	  student	  engagement	  was	  augmented.	  	  	  
	  
	  

Expected	  Outcomes	  of	  the	  TLLP	  	  
	  

The	  following	  outlines	  the	  TLLP	  Team’s	  expectations:	  

When	  educators	  foster	  collaborative	  learning	  through	  the	  use	  of	  technology,	  student	  engagement	  will	  become	  
more	  evident	  and	  the	  critical	  thinking	  process	  becomes	  more	  apparent.	  Students	  will	  learn	  to	  guide	  and	  take	  
greater	   responsibility	   for	   their	   own	   learning.	   The	   teacher’s	   role	   has	   now	   become	   one	   of	   a	   facilitator	   of	  
collaborative	   learning.	  As	  a	   result,	  differentiated	   instruction	  will	  be	  nurtured	  by	  default,	  giving	  students	   the	  
ability	  to	  choose	  different	  mediums	  to	  present	  their	  evidence	  of	  learning.	  

Employing	  the	  use	  of	  various	  technologies	  enhances	  learning	  in	  three	  main	  ways:	  	  

1) Improving	   student	  engagement	  using	   technology	  and	  Web	  2.0	   tools	   (measure	  by	  better	  attendance,	  
fewer	  	  	  lates,	  student	  questionnaires)	  
	  

2) Improved	  collaboration	  (teacher	  is	  facilitator	  of	  learning,	  students	  become	  more	  independent	  learners)	  
	  

3) Improved	  critical	  thinking	  (teachers	  ask	  more	  open	  questions,	  students	  communicate	  and	  think	  more	  
effectively)	  
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Data	  Analysis:	  Pre	  and	  Post	  Outcomes	  

	  
	  
Our	  team	  worked	  collaboratively	  with	  the	  Board’s	  researcher	  to	  determine	  the	  needs	  of	  the	  students	  and	  the	  
classroom.	  The	  results	  from	  the	  initial	  survey	  are	  briefly	  summarized	  below:	  

• Academic	  students	  liked	  math	  more	  	  
• Academic	  students	  believed	  that	  they	  were	  good	  at	  math	  
• Academic	  math	  students	  felt	  they	  had	  been	  more	  successful	  with	  math	  over	  time	  
• Applied	  math	  students	  believed	  math	  was	  hard	  
• Applied	  students	  did	  not	  see	  the	  connection	  between	  math	  and	  the	  real	  world	  
• Applied	  students	  were	  surprised	  when	  they	  got	  a	  difficult	  math	  problem	  correct	  (self-‐efficacy)	  
• Academic	  math	  students	  preferred	  to	  explore	  math	  concepts	  more	  in	  depth	  and	  work	  alone	  
• Applied	  students	  have	  never	  liked	  math	  and	  do	  not	  believe	  they	  ever	  will	  

We	  also	  asked	  what	  they	  wanted	  in	  an	  ultimate	  math	  classroom.	  Here	  are	  some	  of	  their	  responses:	  
• Majority	  of	  students	  asked	  for	  more	  opportunities	  for	  technology	  in	  math	  class	  
• An	  ultimate	  math	  class	  would	  differentiate	  teaching	  styles	  to	  learning	  styles	  
• Math	  should	  be	  fun	  and	  more	  interactive	  
• See	  the	  connections	  between	  class	  and	  the	  real	  world	  
• Choose	  our	  own	  math	  partners	  or	  if	  they	  prefer,	  to	  work	  alone	  
• The	  classroom	  would	  have	  necessary	  materials	  posted,	  posters	  and	  charts	  to	  help	  students,	  and	  to	  

help	  remember	  what’s	  important	  
We	  are	  in	  the	  midst	  of	  finalizing	  the	  data	  from	  the	  exit	  survey.	  We	  wanted	  to	  see	  if	  efficacy	  has	  improved	  and	  
if	  students	  work	  best	  collaboratively	  with	  real-‐life	  activities.	  We	  captured	  the	  student	  voice	  through	  video	  
dialogue	  with	  applied	  students.	  The	  video	  file	  can	  be	  found	  below:	  
	  
Student	  Voice	  Video:	  http://youtu.be/yIlMgr5sysU	  
	  
Changes	  To	  Practice	  

	  
As	  a	  result	  of	  our	  work	  on	  the	  TLLP,	  our	  teaching	  practices	  have	  evolved	  to	  include	  more	  inquiry	  and	  project-‐
based	  learning.	  We	  have	  become	  more	  reflective	  on	  how	  our	  practices	  impact	  student	  learning.	  	  Things	  we	  
now	  consider	  more	  critically	  include	  the	  learning	  environment,	  assessment	  practices	  (not	  always	  assigning	  a	  
grade	  and	  more	  opportunities	  for	  feedback)	  and	  the	  multiple	  ways	  in	  which	  technology	  can	  be	  implemented	  
(i.e.	  SAMR	  Model).	  
	  
In	  the	  classroom,	  students	  have	  become	  more	  confident	  in	  their	  learning	  with	  the	  ability	  to	  express	  
themselves	  creatively.	  Students	  recognize	  that	  they	  have	  a	  voice	  and	  that	  their	  contributions	  are	  valued.	  	  They	  
are	  aware	  that	  working	  collaboratively	  offers	  them	  a	  safe	  environment,	  allowing	  them	  to	  be	  self-‐directed	  in	  
their	  learning.	  	  	  As	  well,	  students	  gained	  a	  greater	  appreciation	  of	  the	  impact	  that	  technology	  has	  on	  their	  
learning.	  	  	  	  	  	  
	  
Our	  TLLP	  has	  sparked	  a	  sense	  of	  curiosity	  among	  members	  of	  our	  school	  community,	  teachers	  from	  
neighbouring	  schools,	  as	  well	  as	  Board	  officials.	  	  Our	  project	  has	  encouraged	  greater	  dialogue	  among	  our	  
parent	  community.	  	  This	  has	  been	  fostered	  through	  various	  items	  such	  as	  our	  "Grade	  9	  Math	  Parent	  Night",	  
our	  periodic	  newsletters	  and	  our	  Twitter	  account.	  	  	  	  
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The	  Project	  Template	  Model	  
	  

Introduction	  

When	  our	  team	  received	  notice	  of	  being	  accepted	  for	  the	  TLLP	  in	  February	  2013,	  we	  were	  excited	  and	  eager	  to	  
learn	   and	   explore	   ways	   to	   apply	   our	   newly	   acquired	   knowledge	   within	   the	   classroom	   environment.	   This	  
project	  has	  caused	  us	  to	  think	  reflectively	  on	  our	  current	  teaching	  practices	  and	  has	  allowed	  us	  to	  explore	  21st	  
century	  skills	  in	  the	  classroom.	  	  

Our	  team	  implemented	  facets	  of	  the	  TLLP	  beginning	  in	  September	  2013,	  however	  it	  took	  some	  time	  to	  acquire	  
the	  hardware	   that	  was	  critical	   in	   implementing	   the	  necessary	  change	   in	  pedagogy	   to	  enhance	  collaboration	  
and	  critical	  thinking.	  

In-‐Class	  Process	  

With	   each	   new	   “Problem”	   (formally	   referred	   to	   as	   “unit”),	   students	   are	   placed	   in	   new	   “teams”.	   The	  
activities/math	  concepts	  needed	  to	  solve	  the	  “Problem”	  (learning	  goals)	  are	  now	  referred	  to	  as	  “tools”.	  	  Below	  
is	  the	  process	  involved	  in	  working	  through	  each	  “Problem”:	  

Step	  1:	  Formation	  of	  Teams	  
Step	  2:	  Introduction	  to	  Problem	  
Step	  3:	  Brainstorming	  “Student	  Learning	  Goals”	  
Step	  4:	  Learning	  the	  “Tools”	  
Step	  5:	  Collaborative	  Hands	  On	  Task	  
Step	  6:	  Evidence	  of	  Learning	  –	  Student	  Reflection:	  The	  Final	  Project	  Product	  

	  
We	   captured	   the	   essence	   of	   each	   problem	   through	   a	   “fly-‐on	   the	   wall”	   approach	   video.	   The	   videos	   below	  
illustrate	   a	   sequential	   progression	   of	   several	   problems	   by	   capturing	   1)	   students’	   initial	   exposure	   to	   the	  
problem,	  2)	  brainstorming	  the	  tools	  required	  to	  solve	  the	  problem	  (learning	  goals),	  3)	  the	  learning	  of	  the	  tools,	  	  
4)	  working	  collaboratively	  through	  the	  problem/project	  and	  finally	  5)	  evidence	  of	  learning	  –	  the	  final	  product.	  

Fly-‐On-‐The-‐Wall	  Video	  Overview:	  Problem	  1:	  Counting	  Balloons	  in	  the	  Movie	  “Up”	  
https://youtu.be/bj6dMfy6CvA	  

	  
Fly-‐On-‐The-‐Wall	  Video	  Overview:	  Problem	  2:	  Designing	  A	  Kite	  

https://youtu.be/co3pFQWJrO0	  
	  
Fly-‐On-‐The-‐Wall	  Video	  Overview:	  Problem	  3/4:	  Walking	  In	  Jesus’	  Footsteps	  	  
	   https://youtu.be/FGznzxim0RI	  
	  
Fly-‐On-‐The-‐Wall	  Video	  Overview:	  Problem	  5:	  What	  Makes	  An	  Ideal	  Drinking	  Box?	  	  
	   http://youtu.be/u8tdCtYNXyo	  
	  
Fly-‐On-‐The-‐Wall	  Video	  Overview:	  Problem	  6:	  Designing	  The	  Better	  Bridge	  

http://youtu.be/CmznEZNS9mc	  
	  
SAMR	  Model	  and	  The	  TLLP	  Project:	  SAMR	  In	  The	  Math	  Classroom	  
	   http://youtu.be/4qtrwnYXprU	  
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Problem	  1:	  Are	  the	  animators	  using	  the	  correct	  
number	  of	  balloons	  in	  the	  movie	  “Up”?	  

	  

Problem	  2:	  How	  can	  you	  build	  a	  kite?	  

	  
	  
	  

Problem	  3:	  How	  did	  Jesus	  walk	  2000	  years	  ago?	  

	  

Problem	  4:	  CSI	  Brampton:	  who	  stole	  Cardie?	  

	  
	  
	  
	  
	  
	  

Problem	  5:	  Can	  you	  design	  a	  drinking	  box?	  

	  

Problem	  6:	  Which	  Bridge	  is	  a	  better	  design?	  
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Parental	  Newletters	  
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Sharing	  and	  Learning:	  Provincial	  Knowledge	  Exchange	  
	  

	  
Meeting	  With	  Ron	  Lancaster	  –	  September	  16,	  2013	  
Ron	  Lancaster	  is	  a	  Senior	  Lecturer	  at	  the	  University	  of	  Toronto	  that	  engages	  hundreds	  of	  teacher	  
candidates	  each	  year.	  He	  is	  a	  lead	  in	  mathematics	  education,	  provincially	  and	  nationally.	  Ron	  shared	  
his	  iPad	  expertise	  with	  our	  Cardinal	  Ambrozic	  CSS	  Math	  Department.	  

	  
	  
OAME	  2014	  –	  May	  8	  to	  10,	  2014	  
Our	  TLLP	  Team	  presented	  our	  project	  at	  the	  provincial	  OAME	  Mathematics	  Conference.	  In	  
attendance	  were	  Supervisory	  Officers,	  Principals,	  Vice	  Principals,	  consultants	  and	  teachers.	  
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DPCDSB	  @2030	  Conference	  –	  May	  30,	  2015	  
	  
This	  event	  was	  organized	  by	  the	  Program	  Department	  to	  share	  technological	  initiatives	  at	  DPCDSB.	  
We	  are	  one	  team	  among	  8	  others	  sharing	  what	  we	  had	  accomplished	  with	  our	  TLLP	  project.	  
Supervisory	  Officers,	  Principals,	  Vice	  Principals,	  CIO	  and	  teachers	  were	  all	  present.	  
	  
DPCDSB	  Ministry	  Audit	  –	  May	  30,	  2015	  
	  
Our	  TLLP	  Team,	  along	  with	  three	  other	  school	  teams,	  presented	  our	  learning	  initiatives.	  Present	  
were	  Principals,	  Ministry	  representatives,	  Supervisory	  Officers	  and	  teachers.	  This	  was	  a	  Ministry	  
Audit	  PD	  session	  held	  in	  the	  afternoon	  12	  noon	  to	  3	  PM	  
	  
Cardinal	  Ambrozic	  CSS	  Math	  Information	  Parent	  Night	  –	  December	  4th,	  2014	  
	  
Our	  TLLP	  team	  presented	  our	  Math	  initiative	  to	  the	  parents	  (the	  TLLP's	  vision).	  Parents	  were	  
introduced	  to	  authentic	  in	  class	  videos,	  problems	  and	  student	  voice.	  
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Association	  of	  Educational	  Researchers	  of	  Ontario	  Conference	  –	  December	  5th,	  2014	  
	  
WHICH	  DATA	  MATTERS?	  USING	  DATA	  AND	  EVIDENCE	  TO	  ENHANCE	  STUDENT	  SUCCESS	  AND	  WELL-‐
BEING.	  We	  were	  invited	  to	  present	  our	  TLLP	  project	  to	  a	  group	  of	  Ontario	  Educational	  Researchers.	  
The	  main	  focus	  of	  this	  day	  was	  how	  to	  measure	  growth	  mindset	  and	  student	  efficacy.	  	  

	  
	  
Transitions	  and	  Cardinal	  Ambrozic	  Math	  Initiative	  -‐	  Collaboration	  and	  Critical	  Thinking	  –	  February	  
20,	  2015	  
	  
The	  grade	  7	  and	  8	  teachers	  came	  for	  a	  visit	  at	  our	  school.	  They	  wanted	  to	  experience	  a	  grade	  9	  
Applied	  and	  9	  Academic	  classrooms.	  They	  experienced	  the	  use	  of	  Nearpod	  and	  Smart	  Response	  VE.	  
We	  then	  had	  an	  opportunity	  to	  discuss	  our	  TLLP	  project	  as	  a	  group.	  
	  
 
DPCDSB @2030 Developing Critical Thinking and Collaboration in the 21st Century 
Mathematics Classroom – March 5th, 2015 
 
This	  event	  was	  run	  by	  the	  Program	  Department	  to	  demonstrate	  technological	  initiatives	  at	  DPCDSB	  
We	  were	  one	  team	  of	  among	  18	  others	  sharing	  what	  we	  had	  accomplished	  with	  our	  project.	  
Supervisory	  Officers,	  Principals,	  Vice	  Principals,	  CIO	  and	  teachers	  were	  all	  present.	  
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Australian	  Educators	  Visit	  Cardinal	  Ambrozic	  CSS	  Grade	  9	  Mathematics	  Classroom	  (Gregory	  
Whitby)	  –	  April	  14,	  2015	  
	  
Gregory	  Whitby,	  the	  director	  of	  Diocese	  of	  Parramatta,	  visited	  the	  grade	  9	  	  classroom	  and	  
witnessed	  or	  TLLP	  in	  action.	  They	  observed	  Problem	  5	  in	  action	  where	  students	  were	  solving	  this	  
unit	  problem	  using	  technology	  to	  capture	  their	  thoughts.	  After	  the	  visit,	  we	  discussed	  the	  TLLP	  
project	  and	  our	  mathematics	  model	  at	  Cardinal	  Ambrozic	  CSS.	  

 

	  
	  
	  
Peter	  Atkinson	  Consultant	  Visit	  –	  March	  27,	  2015	  
	  
Peter	  came	  to	  visit	  a	  grade	  9	  applied	  class	  in	  action.	  Students	  used	  the	  Algebra	  Tile	  app	  and	  
reflected	  to	  the	  entire	  class	  to	  share	  there	  models.	  They	  were	  also	  exposed	  to	  Nearpod.	  
	  
St.	  Thomas	  Aquinas	  Math	  Visit	  –	  March	  27,	  2015	  
	  
Teachers	  from	  St.	  Thomas	  Aquinas	  and	  Mark	  Bouwmeester	  (Dufferin	  Peel	  Math	  Consultant)	  came	  
to	  visit	  our	  TLLP	  team.	  They	  wanted	  to	  see	  what	  the	  project	  was	  about	  and	  how	  we	  ran	  it	  with	  the	  
grade	  9	  classes.
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Learning	  Tool	  Rationale:	  Why	  iPad?	  
	  

	  
Choice	  of	  Learning	  Tool:	  Why	  iPads?	  
	  
1. Student	  Familiarity	  
	  
Apple	  products	  are	  the	  technologies	  with	  which	  many	  of	  our	  teenaged	  students	  are	  familiar.	  In	  a	  
recent	  survey	  at	  Cardinal	  Ambrozic	  C.S.S.,	  we	  determined	  that	  
	  

• 71%	  own	  a	  mobile	  device	  
• 72%	  who	  own	  a	  mobile	  device	  own	  an	  Apple	  product	  

	  
2. Learning	  for	  All	  –	  Ease	  of	  Use	  
	  
Out	  of	  all	  the	  mobile	  technology	  available,	  the	  iPad	  is	  a	  stable	  and	  an	  intuitive	  platform.	  	  
 
http://www.pcadvisor.co.uk/buying-‐advice/broadband/3452563/best-‐mobile-‐platform-‐for-‐
working-‐on-‐move/.	  	  
	  
3. Management	  Features	  
	  
It	  is	  important	  for	  educators	  to	  use	  a	  device	  that	  is	  stable	  and	  intuitive	  if	  we	  want	  to	  establish	  the	  
use	  of	  mobile	  technology	  in	  the	  classroom.	  
	  
The	  iPad’s	  management	  control	  system	  allows	  teachers	  to	  control	  the	  device.	  As	  a	  result,	  it	  directs	  
students	  to	  use	  only	  the	  tools	  selected	  by	  the	  teacher.	  This	  feature	  also	  supports	  students	  with	  
diverse	  learning	  needs.	  For	  example,	  students	  dealing	  with	  physical	  disabilities	  can	  an	  active	  
participant	  from	  their	  seat.	  
	  
4. Number	  of	  Educational	  Apps:	  65,000	  and	  Counting!	  
	  
http://www.apple.com/ca/education/ipad/apps-‐books-‐and-‐more/	  
	  

A. Why	  Native	  Apps	  and	  Not	  Mobile	  Apps	  
The	  apps	  presented	  on	  the	  Apple	  Store	  have	  gone	  through	  a	  quality	  control	  process.	  This	  
removes	  any	  apps	  that	  my	  cause	  damage	  to	  the	  device	  and	  ensures	  quality.	  These	  apps	  
are	  designed	  with	  student	  engagement	  in	  mind.	  
http://www.mdgadvertising.com/blog/wp-‐content/uploads/2013/06/should-‐you-‐build-‐
a-‐mobile-‐app-‐or-‐mobile-‐website.png	  

	  
The	  main	  difference	  between	  native	  and	  web-‐based	  apps	  is	  that	  native	  apps	  do	  not	  
require	  Internet	  connectivity,	  whereas	  mobile	  web	  apps	  do.	  Native	  apps	  may	  or	  may	  not	  
have	  a	  cost	  associated	  with	  them,	  but	  they	  typically	  offer	  a	  better	  user	  experience	  due	  to	  
the	  fact	  that	  they	  allow	  for	  more	  personalization	  and	  customization.	  The	  only	  downside	  
is	  that	  they	  cannot	  be	  used	  on	  all	  devices.	  An	  app	  that	  is	  native	  to	  iOS	  can	  be	  used	  only	  
on	  iPhones,	  iPads,	  and	  iPods,	  just	  as	  an	  app	  native	  to	  Android	  can	  be	  used	  only	  on	  
Android	  devices.	  



	   22	  

	  
Mobile	  web-‐based	  apps,	  on	  the	  other	  hand,	  cannot	  match	  the	  interactivity	  of	  native	  
apps	  and	  require	  constant	  Wi-‐Fi	  access	  in	  order	  to	  be	  usable.	  	  

	  
B. Why	  iPad	  Apps?	  

We	  explored	  iPads,	  Android	  Tablets,	  and	  Blackberry	  Playbooks.	  Although	  the	  hardware	  
of	  each	  device	  is	  comparable	  to	  iPads,	  what	  sets	  iPads	  ahead	  of	  the	  other	  devices	  is	  the	  
vast	  repertoire	  of	  educational	  Apps.	  
	  

• Apps	  at	  the	  Apple	  Store	  have	  gone	  through	  a	  quality	  control	  and	  approvals	  
process	  

• As	  an	  educational	  institution	  we	  qualify	  for	  Apple	  Volume	  Purchasing	  (AVP)	  –	  this	  
streamlines	  the	  purchasing	  and	  distribution	  of	  Apps	  to	  multiple	  devices	  and	  
generates	  “redeem	  codes”	  so	  the	  Apps	  can	  be	  securely	  downloaded	  to	  each	  
device.	  	  Apps	  are	  often	  available	  for	  a	  significant	  discount	  via	  AVP	  (e.g.	  through	  
AVP	  	  QuickOffice	  costs	  $9.99	  whereas	  purchasing	  it	  individually	  costs	  $14.99	  in	  
the	  App	  Store	  and	  on	  Android)	  –	  here’s	  the	  AVP	  link	  for	  Canadian	  Education	  -‐
	  http://www.apple.com/ca/education/volume-‐purchase-‐program.	  

	  
C. Exclusive	  iPad	  Educational	  Apps	  

Many	  of	  the	  educational	  apps	  that	  are	  part	  of	  the	  math	  curriculum	  can	  only	  be	  found	  on	  
the	  iPad:	  

	  
Some	  iPad	  Exclusive	  Apps	  
1. Geometer’s	  Sketchpad-‐Sketchpad	  has	  been	  used	  for	  years	  in	  mathematics.	  

The	  app	  version	  allows	  students	  to	  interact	  with	  Sketchpad	  files.	  The	  
familiarity	  of	  sketchpad	  makes	  the	  transition	  to	  tablets	  easy	  	  

2. TI	  Nspire	  App	  –	  These	  calculators	  are	  currently	  used	  in	  the	  math	  classroom.	  
The	  app	  is	  a	  fraction	  of	  the	  cost	  of	  the	  actual	  hardware	  (not	  to	  mention	  the	  
cost	  of	  battery	  replacement).	  

3. eClicker	  –	  an	  app	  that	  works	  as	  the	  SMART	  Response	  Student	  Assessment	  
System.	  It	  allows	  you	  to	  upload	  images	  where	  other	  online	  services	  do	  not	  

4. iMovie	  –	  A	  creativity	  app	  that	  allows	  students	  to	  redefine	  the	  way	  of	  
thinking	  and	  communicating	  through	  the	  use	  of	  video.	  
	  

iPad	  Exclusive	  Apps	  –	  SMART	  Board	  Apps	  
Cardinal	  Ambrozic	  currently	  has	  SMART	  Boards	  installed	  in	  every	  classroom.	  
The	  iPad	  is	  the	  only	  tablet	  that	  allows	  one	  to	  install	  SMART	  Notebook	  on	  a	  
mobile	  device.	  This	  makes	  sharing	  and	  interacting	  of	  classroom	  activities	  that	  
would	  normally	  be	  done	  on	  Smart	  Board	  seamless.	  

1. SMART	  Notebook-‐Our	  schools	  are	  familiar	  with	  this	  technology	  and	  
software	  

2. SMART	  Bridgit-‐A	  SMART	  App	  that	  allows	  iPads	  to	  directly	  
collaborate	  in	  real-‐time	  on	  any	  teacher	  SMART	  Notebook	  file	  

	  
In	  addition	  to	  the	  apps	  listed	  above,	  there	  are	  also	  thousands	  of	  apps	  that	  support	  
many	  of	  the	  expectations	  in	  our	  curriculum.	  Also,	  much	  of	  the	  research	  on	  tablets	  
in	  the	  classroom	  is	  centered	  on	  the	  iPad	  (i.e.	  OAME	  2014)	  
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D.	  Dual	  Purpose:	  Productivity	  and	  Creativity	  
The	  dual	  nature	  of	  the	  iPad	  allows	  this	  tool	  to	  be	  used	  for	  traditional	  productivity	  in	  the	  form	  
of	  word	  processing	  and	  spreadsheets	  while	  allowing	  for	  21st-‐century	  collaboration,	  
communication	  and	  critical	  thinking	  via	  the	  large	  number	  and	  quality	  of	  educational	  apps	  
available.	  http://appsineducation.blogspot.ca	  

	  
5. Cost	  
	  

A. Other	  Cost	  Saving	  Items	  
The	  iPad	  offers	  several	  cost	  saving	  benefits:	  

Item	   Description	   Traditional	  Cost	  (Class	  set	  
of	  30)	  

iPad	  Classroom	  (Class	  set	  of	  30)	  

TI-‐Nspire	  App	  (Graphing	  
Calculator)	  

The	  iPad	  can	  act	  as	  a	  TI-‐
Nspire	  Graphing	  Calculator	  
for	  FREE	  using	  the	  DESMOS	  
app.	  	  

TI-‐Nspire	  Cost:	  $150x30	  =	  
$4500	  
(Plus	  Batteries)	  
	  

FREE	  

SMART	  Response	  Units	   The	  iPad	  can	  eliminate	  the	  
cost	  of	  using	  a	  set	  of	  
clickers	  in	  the	  classroom	  

SRS	  Class	  Set:	  $2000	  
(Plus	  Batteries)	  

eClicker	  App	  =$15	  
	  

Textbooks	   The	  iPad	  can	  eliminate	  the	  
textbook.	  We	  currently	  
developed	  an	  iBook	  
Chapter	  for	  our	  course	  for	  
FREE	  

Textbooks:	  
	  $80	  x	  30	  =	  $2400	  
	  

iBook	  on	  E2CL:	  FREE	  

Photocopies	   The	  iPad	  can	  eliminate	  the	  
need	  for	  much	  paper	  
(Students	  would	  sync	  their	  
notes	  on	  the	  cloud)	  

Photocopies:	  
30(students)	  x	  30	  pages	  X	  7	  
units	  x	  $0.025/page	  =	  	  
$157/yr	  per	  class	  
=$2200	  for	  an	  entire	  grade	  
per	  year!	  

FREE	  

Manipulatives	   The	  iPad	  has	  native	  apps	  
the	  substitute	  the	  current	  
math	  manipulatives	  
	  

Algebra	  Tiles	  =	  $208	  
Geoboards	  =	  $115	  
Fraction	  Strips	  =	  $411	  
Linking	  Cubes	  =	  $70	  

Algebra	  Tiles	  App	  =	  FREE	  
Geoboard	  App	  =	  FREE	  
Fractions	  App	  =	  FREE	  
Think	  3D	  App	  =	  FREE	  

Batteries	   The	  iPad	  syncs	  to	  a	  cart	  and	  
keeps	  it	  charge	  for	  at	  least	  
10	  hours	  of	  continuous	  use.	  

Batteries	  used	  for	  graphing	  
calculator	  and	  clicker:	  
Approx.	  $200/yr	  
	  

Minimal	  Expense	  

Computer	  Lab	   The	  iPads	  free	  up	  computer	  
lab	  spaces	  and	  hence	  the	  
school	  saves	  money	  from	  
not	  purchasing	  domain	  
computers	  

Software	  License	  Cost	  
Damage	  Costs	  
Network	  Costs	  
Etc..	  
	  

Many	  Apps	  are	  FREE	  including	  the	  
comparable	  “Office	  Suite”	  such	  as:	  
Pages	  (Like	  Word)	  
Keynote	  (Like	  Powerpoint)	  
Numbers	  (Like	  Excel)	  
GarageBand	  (Free	  creativity	  tool)	  
iMove	  (Free	  creativity	  tool)	  

	   Total	  Cost	  	  
	  

iPads,	  Laptop,	  Protectors,	  
Apps	  

$10,000	  +	  year	  costs	  
(photocopies	  and	  batteries)	  
	  

Class	  Set	  of	  iPads	  Mini:	  30*299	  
=$9000	  
Computer:	  $999	  
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Technology	  and	  Pedagogy	  
The	  tool	  we	  chose	  to	  ensure	  a	  high	  level	  of	  collaboration	  and	  critical	  thinking	  was	  the	  iPad	  mini.	  Dr.	  
Ruben	  R.	  Puentedura1,	  states,	  if	  technology	  is	  considered	  a	  worthy	  learning	  tool	  it	  must	  follow	  the	  
SAMR	  Model	  (Substitution,	  Augmentation,	  Modification	  and	  Redefinition).	  Below	  are	  just	  a	  few	  
apps	  that	  have	  been	  organized	  into	  the	  SAMR	  model.	  

1. Substitution	  
For	  technology	  to	  be	  a	  suitable	  learning	  tool,	  it	  must	  act	  as	  a	  direct	  tool	  substitute,	  with	  no	  
functional	  change.	  The	  iPad	  can	  substitute	  several	  mathematic	  tools	  in	  the	  classroom.	  It	  can	  
replace	  the	  following	  classroom	  tools:	  

• TI-‐Nspire	  Graphing	  Calculator	  
• SMART	  Notebook	  –	  Students	  can	  use	  most	  of	  the	  notebook	  features	  with	  a	  touch	  of	  their	  

fingers	  WITHOUT	  the	  need	  of	  WiFi	  
• Geoboards	  –	  Again,	  students	  can	  change	  the	  geoboard	  as	  they	  would	  a	  real	  one	  
• SMART	  Board	  –	  the	  iPad	  instantly	  becomes	  a	  portable	  SMART	  Board	  with	  the	  same	  

functionality	  
• eClicker	  –	  removes	  the	  need	  of	  the	  SRS	  units	  and	  has	  improved	  performance	  
• Geometer’s	  Sketchpad	  

2. Augmentation	  
Augmentation	  states	  that	  technology	  acts	  as	  a	  direct	  tool	  substitute,	  with	  functional	  
improvement.	  With	  the	  iPad,	  students	  are	  able	  to	  collaborate	  in	  real-‐time.	  This	  tool	  allows	  
students	  to	  communicate	  while	  at	  the	  same	  time	  recording	  and	  storing	  an	  individual	  portfolio.	  	  

• Algebra	  Tiles	  –	  Unlike	  a	  laptop,	  students	  can	  touch	  and	  manipulate	  the	  tiles	  on	  screen	  
• SMART	  Response	  VE	  –	  Works	  like	  the	  current	  “clickers”	  but	  with	  benefits.	  Students	  can	  

view	  all	  the	  questions	  of	  their	  screen	  at	  their	  own	  pace.	  They	  can	  pinch	  zoom	  to	  read	  
questions	  more	  clearly.	  

• MyScript	  Calculator	  –	  An	  app	  that	  allows	  students	  to	  use	  a	  calculator	  by	  scribing	  the	  
question	  

3. Modification	  
Technology	  must	  allow	  for	  significant	  task	  redesign.	  Critical	  Thinking	  allows	  for	  students	  to	  
make	  the	  most	  well	  informed	  decision	  based	  on	  the	  given	  information.	  	  

• Inspiration–	  A	  mind	  mapping	  app	  that	  allows	  students	  to	  collaborate	  and	  brainstorm	  
ideas	  

• Algebra	  Touch	  –	  An	  app	  that	  is	  able	  to	  reinforce	  mathematical	  concepts	  in	  a	  student	  
familiar	  setting	  

4. Redefinition	  
Technology	  allows	  for	  the	  creation	  of	  new	  tasks,	  previously	  inconceivable.	  Apps	  such	  as	  iMovie	  
allow	  students	  to	  get	  creative	  while	  using	  images,	  video	  and	  audio.	  This	  is	  truly	  mobile	  allowing	  
students	  to	  capture	  video	  and	  audio	  in	  real-‐time.	  	  

• iMovie	  –	  Students	  capture	  video	  and	  photos	  to	  create	  movies	  or	  video	  clips	  to	  describe	  
concepts	  or	  to	  explain	  their	  solution	  process	  in	  a	  creative	  manner	  

• ExplainEverything	  –	  An	  app	  that	  allows	  students	  to	  communicate	  and	  describe	  their	  
thought	  process	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	   Dr. Puentedura's is the Founder and President of Hippasus, an educational consulting firm focusing on transformative 
applications of information technologies to education. The basis for Hippasus is to be found in Dr. Puentedura's eighteen 
years of work in educational research and reform	  
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TLLP	  Video	  Journey	  Summary	  
	  

	  

TLLP	  Rational	  Videoscribe	  File	  	  	  
	  
https://drive.google.com/file/d/0B_PiK9u6akY3bTE3eWU3aTQ0Q2c/edit?usp=sharing	  

	  
Project	  Fly-‐On-‐The-‐Wall	  Video	  Overview	  
	  
Problem	  1:	  Counting	  Balloons	  in	  the	  Movie	  “Up”	  	   	  	   https://youtu.be/bj6dMfy6CvA	  
	  
Problem	  2:	  Designing	  A	  Kite	  	   	   	   	   	   https://youtu.be/co3pFQWJrO0	  
	  
Problem	  3/4:	  Walking	  In	  Jesus’	  Footsteps	   	   	   https://youtu.be/FGznzxim0RI	  
	  
Problem	  5:	  What	  Makes	  An	  Ideal	  Drinking	  Box?	  	   	   http://youtu.be/u8tdCtYNXyo	  
	  
Problem	  6:	  Designing	  The	  Better	  Bridge	   	   	   http://youtu.be/CmznEZNS9mc	  
	  
SAMR	  In	  The	  Math	  Classroom	   	   	   	   http://youtu.be/4qtrwnYXprU	  
	  
Student	  Voice	  Video	  
	   	  
	   http://youtu.be/yIlMgr5sysU	  
	  
Grade	  9	  Mathematics	  Information	  Parent	  Night	  Video	  
	  

http://youtu.be/cmEvI4GXYqE	  

	  

	  

	  

	  


