
 

PDIG   2019-2020   Report:   
Summer   Institute   TQE   Evidence   Based   Lessons   Cohort   1   and   2  
 
 
Project   Description:  
This  project  was  aimed  at  creating  lessons  and  an  activity  bank  that  applies  the               
methods  and  strategies  we  had  learned  at  the  Summer  Institute  which  follow  the  TQE               
process.  This  project  allowed  us  to  grow  as  math  professionals,  and  to  use  our               
newfound  expertise  to  create  meaningful  and  practise  based  lessons  that  we  can  share              
with  our  peers.  We  created  these  lessons  and  activities,  drawing  on  the  books              
published  by  the  Dixon,  Nolan,  Adams,  (DNA)  mathematics  team,  and  from  Summer             
Institute  lessons  and  activities.  We  aligned  these  activities  with  the  Quebec  Education             
Plan   (QEP)   and   the   progressions   of   learning.  
 
The  lessons  we  created  will  strengthen  students’  number  sense  development  from            
Cycle  1  to  Cycle  3.  In  addition,  it  covers  such  topics  as  Place  Value  (K,  Cycle  1  and  2),                    
Fractions  (Cycle  2),  Arithmetic  (All  Cycles  including  K),  and  Data  Management  (Cycle             
3).   
 
 
 
What   worked   well:  

 
Having  previously  worked  together  in  a  Math  PLC,  in  addition  to  participating  in  the               
Math  Summer  Institute,  meant  that  we  all  started  with  a  common  understanding  of  the               
TQE  process  and  the  DNA  philosophy  of  teaching  Math.  As  such,  we  had  a  better  idea                 
of   the   challenges   that   students   faced   especially   in   the   areas   we   chose   to   focus   on.  

 
Our  meetings  were  well  structured,  and  our  goals  for  each  session  were  very  specific.               
This  allowed  us  to  efficiently  use  our  time  to  share  and  create  our  lessons  and  ideas.                 
Furthermore,  we  kept  a  running  list  of  what  needed  to  be  done  prior  to  our  next  meeting,                  
which   also   helped   us   stay   on   track.  
 
Since  many  of  us  were  from  different  schools,  we  were  able  to  plan  and  execute  the                 
lessons  with  a  varied  student  population,  allowing  us  to  reflect  and  tailor  the  lessons  to                
meet   a   wide   variety   of   needs.  
 
 
 



 

Challenges:  
Some  of  the  teachers’  work  assignments  changed  during  our  PDIG,  which  resulted  in  us               
having  fewer  attendees  at  our  meetings.  This  meant  that  we  had  less  feedback  and               
fewer  students  to  try  the  activities  with,  compared  to  what  we  anticipated  at  the               
beginning   of   the   project.   

 
COVID-19  presented  a  major  issue  with  us  completing  and  trying  our  lessons.  Some  of               
the  lessons  we  had  planned  were  scheduled  to  be  taught  after  March  break,  but               
unfortunately  were  never  executed  due  to  school  closures  caused  by  the  COVID-19             
Pandemic.   

 
In  addition,  our  last  two  meetings  had  to  be  held  via  zoom.  We  were  not  permitted  to  be                   
in  close  contact  with  each  other  due  to  isolation  measures  in  place  at  the  time  of  our                  
scheduled  meetings.  It  was  difficult  to  schedule  meetings  and  share  with  one  another,              
due   to   technical   issues   and   limitations.   
 
 
Synthesis   of   our   journal   entries:  
Our  journal  entries  shared  our  thoughts,  questions,  concerns,  ideas,  feedback,           
rationale,  and  solutions,  as  well  as  outlined  the  highlights  of  how  our  meetings              
progressed.   
 
 
Project   Goals:  
The   goals   of   our   PDIG   included:  
 

● creation  of  a  database  of  activities  for  the  different  cycles  and  math  concepts  to               
be   covered  
 

● all  activities  will  be  based  on  the  DNA  Mathematics  Team  books,  Summer             
Institute   seminars   and   the   TQE   process  
 

● the   activities   will   directly   link   to   the   QEP   and   Progressions   of   Learning  
 

● the  activities  will  focus  on  and  support  the  learning  of  the  concepts  that  students               
often   struggle   with   
 

● the  activity  bank  will  be  easily  accessible  as  it  is  shared  with  peers  and  math                
consultants   so   that   the   benefit   of   this   creation   is   widespread  



 

Please  see  the  table  below  for  a  description  of  the  extent  to  which  these  goals                
were   met.  

Strategies   used   to   meet   goals:  
● We  broke  into  cycle  partnerships  to  create  the  activities  relevant  to  our  grade              

levels  but  regularly  discussed  and  shared  our  work  so  that  discussions            
regarding   the   transition   of   knowledge   from   one   cycle   to   the   next   could   be   had.  

● We  regularly  referred  to  and  created  our  own  lesson  plans  based  on  the              
framework  of  the  TQE  lesson  plans.  We  made  sure  that  the  lessons  included              
strategies  shared  during  the  Summer  Institute  and  in  the  DNA  Mathematics            
Team  books  (use  of  manipulatives,  math  talks,  collaborative  experiences,          
questioning,   anticipating   students   misconception   were   considered).  

● We  referred  to  and  focussed  on  the  concepts,  vocabulary  and  essential            
knowledge  that  students  must  acquire  as  presented  in  the  QEP  and            
Progressions   of   Learning.  

● After  much  discussion,  we  determined  that  we  should  focus  on  the  specific             
concepts  that  we  had  identified  in  our  initial  application  process.  We  agree  that              
many  of  our  students  seem  to  struggle  with  (Place  Value,  Fractions,  and             
Arithmetic).   We   created   lessons   that   mainly   tackled   those   concepts.  

Goal   that   was   partially   met:  
● We  had  hoped  to  distribute  these  lessons  to  our  school  teams  and  provide  a               

final  printed  (hard  copy)  document  to  our  math  consultant  to  be  distributed             
within  and  outside  of  our  school  board.  Due  to  the  school  and  school  board               
shut  down,  we  will  share  our  resources  via  email  with  our  school  teams  and  our                
math   consultant.   

● We  had  hoped  to  share  student  samples  as  well  as  photographs  of  the  lessons               
in  action.  This  also  proved  to  be  impossible  for  some  of  the  lessons  due  to  the                 
school   closures.  

 

 
 
 
Project   Outcomes:   
 

● Our  bank  of  lessons  are  attached  to  this  final  report  as  a  means  to  provide  all                 
teachers   with   access   to   them.   See   appendix   below.  

● As  members  from  different  cycles  we  explored  what  strategies  were  being  used             
across  the  cycles.  We  incorporated  them  into  our  lessons  which  ensured            
continuity   in   our   teaching   and   student   learning.  



 

● Planning  the  lessons  as  a  team  allowed  us  to  consider  how  the  learning              
progressed  across  the  cycles.  It  enabled  us  to  realistically  see  how  challenging             
certain  concepts  may  be  in  other  cycles,  allowing  us  to  better  understand  how              
and   when   we   should   lead   into   these   activities.   

● Planning  this  way  permitted  us  to  better  understand  the  misconceptions  that            
students  might  have,  allowed  the  students  to  access  their  prior  knowledge,  and             
encouraged   student   thinking   before   teaching   a   concept.  

● The  use  of  manipulatives  and  games  (as  a  tool)  was  important  for  understanding              
a   math   concept.  

● Our   lessons   favoured   hands-on   activities   over   pencil   and   paper   tasks  
● These  lessons  merged  the  students  together  where  the  students  strategized  how            

to  solve  the  problem  and  prove  their  reasoning.  Bridging  gaps  between  the             
various   math   abilities   within   the   class.   

● The  lessons  we  planned  allow  the  students  to  seek  understanding  instead  of             
focusing   on   whether   or   not   their   response   is   correct  

● These  lessons  allow  students  to  take  ownership  of  their  learning.  They  foster  an              
intrinsic   desire   to   learn   and   understand   with   others.  
 

 
Reinvestment:  
As  the  participants,  our  lessons  were  produced  with  the  knowledge  we  gained  from              
previous  PLC,  PDIG  and  Math  Institute  conferences  and  workshops.  As  a  team,  we              
created  lessons  which  focus  on  core  concepts  that  were  beneficial  and  fundamental  to              
student  centered  learning.  These  lessons  would  be  beneficial  to  all  teachers,  specialists             
and   consultants   across   the   province.   
 
In  the  new  school  year,  we  would  like  to  offer  our  lessons  to  fellow  teachers/colleagues.                
They  may  implement  tailor  these  lessons  as  they  see  fit.  Our  lessons  will  be  shared                
with  the  Sir  Wilfrid  Laurier  School  Board  math  consultant(s),  and  can  also  be  found  in                
the   appendix   below.  
 
The  positive  outcomes  of  teaching  these  lessons  will  serve  as  stepping  stones  to  other               
newfound   lessons   and   a   new   way   of   teaching   that   will   consolidate   learning.  
 
Please   Note:  
Some  of  the  activities  we  have  included  instruct  teachers  to  use  the  fishbowl  strategy.               
Here  is  a  YouTube https://youtu.be/xkWl9b0FZSE  link  that  explains  what  the  fishbowl            
strategy   is   and   how   to   use   it.   

https://youtu.be/xkWl9b0FZSE


 

Arithmetic  
Lesson   Plan:   Kindergarten   and   Cycle   One  

 
Concept :    Different   combinations   of   10   (   equivalent   expressions   or   equality   number  
sentences)  
 
Progressions   of   Learning :   

● (Kindergarten)To   construct   his/her   understanding   of   the   world;   To   communicate  
using   the   resources   of   language  

● (Grade   1)   Develops   various   strategies   that   promote   mastery   of   number   facts   and  
relates   them   to   the   properties   of   addition  
 

Goals :    Have   students   recognize   different   combinations   to   create   the   number   10.   
 
Resources   Required :   

● Subitizing   flash   cards  
● Yellow/red   sided   math   counters   
● Follow   up   resources   (Plastic   cups,   Yellow/red   sided   math   counters,   Shake   and  

spill   worksheet   -   see   appendix)  
 
Steps   required   to   teach   the   lesson :  
Launch   Activity :  

1. Discuss   the   subitizing   activity   previously   completed   (How   can   we   represent   10  
“Show   me   10”)  
 

Introduction   Activity :  
1. Read   the   word   problem   twice   (See   below)  
2. Give   the   students   10   yellow/red   math   counters   in   a   bag.   
3. Have   them   show   you   different   combinations   using   the   counters.  

 
Conclusion :  

1. Show   and   tell   (Fishbowl   activity)   and   group   discussion  
 
Activity :   
Word   problem:   “I   have   10   coins   in   my   bag.    Some   of   the   coins   are   yellow   and   some   are  
red.    How   many   red   and   yellow   coins   do   I   have?”  

 
 



 

Extension   Activity :   
Shake   and   spill   activity:   Have   the   students   shake   the   cup,   which   contains   10   yellow/red  
math   counters.   Then,   have   the   students   spill   out   the   counters.    Count   how   many  
yellow/red   counters   they   have.    Document   it   on   the   worksheet.    Look   and   discuss   the  
different   combinations.  

● Shake   and   spill   worksheet   from   TPT   -   Shake   and   Spill   10   by   Sam   Nowak:  
https://www.teacherspayteachers.com/Product/Shake-and-Spill-10-377781   

 
Potential   Misconceptions :   

● Showing   only   yellow   (or   red)   counters   when   the   problem   says   “there   are   some  
yellow   and   some   red”.  

● Not   counting   in   sequence  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.teacherspayteachers.com/Product/Shake-and-Spill-10-377781


 

Arithmetic  
Lesson   Plan:   Cycle   One  

 
Concept :    Arithmetic   and   Geometry   Cycle   One  
 
Progressions   of   Learning :  

● Determines   the   operation(s)   to   perform   in   a   given   situation  
● transformation   (adding,   taking   away),   uniting,   comparing  

 
Goals :   
To   rectify   the   preconceived   notion   that   the   equal   sign   means   “the   answer”.   The   goal   is  
for   students   to   understand   that   the   equal   sign   means   “same   as”.   
 
Equations   do   not   need   to   look   the   same   in   order   to   be   equivalent   to   each   other.   
 
 
Resources   Required :   

● 3   Act   Math   Graham   Fletcher   (Equally   Balancing   Numbers)   adapted   to   grade   1  
level  
https://gfletchy.com/equally-balancing-numbers/  

● Stencil   Sheet   with   questions   pertaining   to   the   3   Act   Math   
● Shapes   (   Squares,   Rhombuses,   Triangles,   Trapezoid)  
● A   balance   scale  
● White   Boards   and   Dry   Erase   Markers  

 
 
Steps   required   to   teach   the   lesson :  
 
Launch   Activity :  

1. Show   the   equal   sign   on   the   board   and   discuss   what   it   means   to   them?  
2. Record   their   answers   on   the   board.  

 
Introduction  

3. Show   objects   (2-D   shape   on   a   balance   scale)  
4. Add   the   equal   sign   in   the   middle   of   the   balance   scale  
5. Add   a   shape,   ask   them   to   show   you   an   equal   amount   showing   these   shapes.    Eg.  

add   a   rhombus   and   then   ask   them   to   choose   from   the   shapes   provided   (triangles  
and   rhombus).  

https://gfletchy.com/equally-balancing-numbers/


 

6. 1   Rhombus   is   equal   to   another   rhombus   ,   but   can   you   choose   other   shapes   that  
can   be   combined   to   make   a   rhombus?   

7. Introduction   to    3-Act   Math:    What   is   an   act?   How   is   this   related   to   Problem  
Solving   (ex.   There   are   steps   to   solve   a   problem)  

8. Show   Act   1,    the   dropping   of   the   the   one   shape   (trapezoid)  
9. Teacher   will   use   this     stencil    for   Math   talks    (only   use   Act   1   questions)  
10.Allow   students   time   to   discuss   their   opinions  
11. Show   Act   2    Show   the   available   shapes   
12.Use   3   Act   Math   Stencil   (Act   2   Questions)  
13.Allow   students   time   to   discuss  

 
Conclusion  

14.Give   word   problems   (could   be   done   on   a   white   board   w/dry   erase   markers)   :  
15.Eva   has   1   green   apple   and   2   yellow   apples.   Xavier   has   2   green   apples   and   1  

yellow   apple.   Does   Eva   have   the   same   amount   of   apples   as   Xavier?   1+2   =   2+1  
16.Melody   has   6   apples.   Some   are   red   and   some   are   green.   How   many   red   and  

green   apples   could   Melodee   have?   Ex.   6=   3+3,   6=1+5,   6=4+2,   etc.)  
17.Eric   has   3   red   apples   and   3   green   apples.   How   many   apples   does   Eric   have?  

3+3=6  
 
Cycle   1   ERPI  

●   Digit   A,   Theme   3,   Section   11  
 
Potential   Misconceptions :   

● They   may   think   the   equal   sign   means   the   answer/total  
● They   may   think   the   shapes   are   not   related   and   that   equations   must   be   the   same.  

 
 
 
Extension   Activity :  
In   pairs,   taking   turns,   students   roll   the   dice   for   a   total   of   three   times.   Students   record  
their   numbers   on   the   sheet.   They   then   need   to   figure   out   what   the   fourth   number   is   that  
will   make   the   equation   equal   on   both   sides.   Example   dice   #   +   dice#   =   dice   #   (+)   or   (-).  
Students   need   to   figure   out   the   4th   term   depending   on   the   previous   numbers   rolled.   
 
 
 
 

https://drive.google.com/file/d/1UJZkoj9JXyVW28pl_FNtNIZLAef4JvrT/view?usp=sharing


 

Stencil   For   Math   Talks  

Name:   ___________________________                             Date:   __________________  

Act   1  

1. What   do   you   wonder?   

 
 

 

2. What   is   needed   to   make   both   sides   of   the   scale   equal? (balance)  

 
 

Act   2  

3. What   do   you   need   to   know?   

 
 

4. How   many   different   combinations   will   make   the   sides   equal?  

 
 

Act   3  

5. Equally   Balancing   Number   (Act   3a)  
 
 

 

6. Equally   Balancing   Number   (Act   3b)  
 

 
 

7. Equally   Balancing   Number   (Act   3c)  
 
 



 

 

8. Equally   Balancing   Number   (Act   3d)  
 
 
 

 

9. Did   you   notice   any   patterns?   If   so,   explain   them   using   numbers,   pictures   and  
words.  

 
 
 
 
 
 

10.    How   many   pattern   blocks   will   make   the   balance   level?  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Arithmetic  
Lesson   Plan:   Cycle   Two   and   Three  

 
Concept :    Arithmetic   and   Geometry   Cycle   Two   and   Three  
 
Progressions   of   Learning :   
•   Determines   the   operation(s)   to   perform   in   a   given   situation  
•   Determines   the   missing   term   in   an   equation   (relationships  
between   operations):   a   ×   b   =   □,   a   ×   □   =   c,   □   ×   b   =   c,   a   ÷   b   =   □,  
•   Matches   a   fraction   to   part   of   a   whole   (congruent   or   equivalent   parts)   or   part   of   a   group  
of   objects,   and   vice   versa  
•   Compares   a   fraction   to   0,   ½   or   1  
•   Identifies   equivalent   expressions   (e.g.   52   =   40   +   12,   25   +   27   =   40   +   12,   52   =   104   ÷   2)  
•   Establishes   equality   relations   between   numerical   expressions.  
•   Determines   numerical   equivalencies   using   relationships   between   the   operations.  
 
Goals :   
To   rectify   the   preconceived   notion   that   the   equal   sign   means   “the   answer”.   The   goal   is  
for   students   to   understand   that   the   equal   sign   means   “same   as”.   
 
Equations   do   not   need   to   look   the   same   in   order   to   be   equivalent   to   each   other.   
 
Resources   Required :   

● 3   Act   Math   Graham   Fletcher   (Equally   Balancing   Numbers)  
 
https://gfletchy.com/equally-balancing-numbers/  
 

● Stencil   Sheet   with   questions   pertaining   to   the   3-Act   Math.   
● Shapes   (Hexagons,   Rhombuses,   Triangles,   Trapezoids)  
● WhiteBoards   and   Dry   Erase   Markers  

 
 
Steps   required   to   teach   the   lesson :  
Launch   Activity :  
7   +   5   =   __   +   2    (cycle   2   &   3)   -   Have   a   discussion   about   the   equal   sign   and   write  
students’   answers   on   the   board,   but   do   not   correct   them   if   they   are   wrong.  
 
 

https://gfletchy.com/equally-balancing-numbers/
https://gfletchy.com/equally-balancing-numbers/


 

Introduction   Activity :  
  Begin   a   discussion   about   chocolate.   
Questions:   

● How   many   of   you   like   chocolate?  
● Do   you   prefer   bitter,   sweet,   milk   chocolate,   etc..  
● What   shapes   are   the   chocolates   that   you   prefer?   (Ex.   rectangles,   squares,  

circles)  
Next:   

1. Introduction   to   3-Act   Math:   What   is   an   act?   How   is   this   related   to   Problem  
Solving   (ex.   There   are   steps   to   solve   a   problem)  

2. Hand   out    stencil     (See   appendix   below)  
3. Show   Act   1  
4. Students   answer   the   questions   1   and   2   on   the   stencil.   

Show   Act   2  
5. Students   answer   questions   3   and   4   (Question   4   is   to   be   completed   in   groups).  
6. Circulate   as   students   are   working   to   ask   questions   and   make   observations.   Let  

students   present   their   findings   as   a   whole   class.  
7. Act   3   (a   to   d)   will   allow    students   to   validate   their   own   findings.  

 
Conclusion :  
Let   students   answer   questions   9   and   10   individually.   Students   share   their   answers   with  
their   classmates.   
 
Cycle   2   ERPI:   

● Theme   1   Sections   8  
● Theme   2   section   13   
● Theme   4   section   28   

 
Cycle   3   ERPI  

● Theme   2   section   2.3  
● Theme   4   section   4.2  

 
 
Extension   Activity :  
In   pairs,   taking   turns,   students   roll   the   dice   for   a   total   of   three   times.   Students   record  
their   numbers   on   the   sheet.   They   then   need   to   figure   out   what   the   fourth   number   is   that  
will   make   the   equation   equal   on   both   sides.   Example   dice   #   +   dice#   =   dice   #   (+)   or   (-).  
Students   need   to   figure   out   the   4th   term   depending   on   the   previous   numbers   rolled.   
 
 
Potential   Misconceptions :   

● They   may   think   the   equal   sign   means   the   answer/total.  
● Students   will   probably   answer   12   to   the   launch   question.  

 

https://drive.google.com/file/d/1UJZkoj9JXyVW28pl_FNtNIZLAef4JvrT/view?usp=sharing


 

Stencil   For   Math   Talks  

Name:   ___________________________                              Date:   __________________  

Act   1  

1. What   do   you   wonder?   

 
 

 

2. What   is   needed   to   make   both   sides   of   the   scale   equal? (balance)  

 
 

Act   2  

3. What   do   you   need   to   know?   

 
 

4. How   many   different   combinations   will   make   the   sides   equal?  

 
 

Act   3  

5. Equally   Balancing   Number   (Act   3a)  
 
 

 

6. Equally   Balancing   Number   (Act   3b)  
 

 
 

7. Equally   Balancing   Number   (Act   3c)  
 
 



 

 

8. Equally   Balancing   Number   (Act   3d)  
 
 
 

 

9. Did   you   notice   any   patterns?   If   so,   explain   them   using   numbers,   pictures   and  
words.  

 
 
 
 
 
 

10.    How   many   pattern   blocks   will   make   the   balance   level?  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Place   Value  
Lesson   Plan:   Cycle   One  

 
Concept :   Place   Value   Cycle   One  
 
Progressions   of   Learning :   

● Represents   natural   numbers   in   different   ways   or   associates   a   number   with   a   set  
of   objects   or   drawings   emphasis   on   apparent,   accessible   groupings   using  
objects,   drawings   or   unstructured   materials   (e.g.   tokens,   nesting   cubes,   groups  
of   ten   objects   placed   inside   a   bag   and   ten   of   these   bags   placed   inside   another  
container)  

 
Goals :   

● Students   will   be   able   to   count   objects   and   understand   a   group   of   10.  
● Students   will   understand    making   a   group   of   10.  

 
 
Resources   Required :   

● Counters   (bears,   insects   etc)   
● Plates  
● Base-Ten   Blocks,   
● Race   to   50   Game   and   Race   to   100   Game  
● Tens   and   Ones   Mat   (Please   see   below)  
● Die  

 
Steps   required   to   teach   the   lesson :  
Launch   Activity :  

1. In   a   math   circle   have   an   amount   of   objects   on   the   floor   
2. Ask   them   if   they   know   a   fast   way   to   count   these   objects?  
3. Write   their   responses   on   white   board.  
4. Allow   kids   to   show   you   their   10’s   counting   skills   by   placing   10   objects   on   plates.   
5. Students   will   count   aloud.  
6. Place   the   10   blocks   on   each   plate   

 
 
 
 
 



 

Introduction   Activity :  
1. Review   the   10   frames.  
2. Pass   out   the   rods   (tens)   and   units   (ones)   and   review   10s   blocks   and   1   blocks.  

Hand   out   Race   to   50   games   (see   appendix)  
3. Explain   the   game   Instructions:   Students   need   to   roll   the   die   and   represent   the  

units   in   the   ten   frame   located   in   the   units   column.   They   must   continue   rolling   until  
they   have   filled   their   ten   frame.    At   this   point,   they   need   to   regroup   and   exchange  
the   units   for   rods.   
 

Activity :   
● Hand   out   a   large   place   value   mat   (find   one   that   you   prefer   or   use   the   one  

provided)  
● Call   out   a   2   digit   number   to   the   class   (ex.   37)   and   write   it   on   the  

whiteboard   for   everyone   to   see  
● Students   should   represent   the   number   on   the   place   value   mat   using   their  

Base   10   blocks  
● The   teacher   can   call   out   the   number   27   and   47   and   ask   the   children   to  

represent   these   numbers.    A   discussion   can   follow   where   children   explain  
their   reasoning   as   to   why   they   added   or   removed   a   rod   OR   added   units  
instead   of   rods.    Students   who   are   using   units   understand   the   concepts  
but   are   not   necessarily   working   in   the   most   efficient   manner.  

● Teachers   should   call   out   a   minimum   of   5   2-digit   numbers   to   ensure   that  
the   children   understand   the   concept.  
 

* Please   see   the   example   at   the   end   of   this   lesson  
 
Conclusion : The   students   will   gather   around   a   group   of   the   teacher’s   choice   (fishbowl  
technique).   Ideally,   you   would   gather   around   a   group   that   chose   to   add   units.   

● The   teacher   will   lead   a   discussion   in   which   the   students   will   be   asked   questions  
about   the   way   the   children   in   the   group   represented   the   numbers.   

● Then,   the   group   can   be   asked   for   alternative   ways   of   representing   the   number  
(ex.   Rods   instead   of   units).  
 

Extension   Activity :  
Now,   you   can   play   the   Number   Race   to   100   game.    We   used   the   version   which  
can   be   found   online;   it   is   a   free   link   created   by   Erin   Morrison   from   the   Open   Door  
Classroom.   
https://www.teacherspayteachers.com/Product/Race-to-50-or-100-A-Place-Value- 
Game-320874  

 
Potential   Misconceptions :   

● Students   may   not   be   familiar   with   numbers   higher   than   20  
● Not   knowing   that   regrouping   must   take   place   when   there   is   a   collection   of   ten  

items  



 

 



 

 



 

Place   Value  
Lesson   Plan:   Cycle   Two  

 
Concept :    Place   value   &   making   groups   of   ten  
 
Progressions   of   Learning :   

● Represents   Natural   numbers   in   different   ways   using   base   10   blocks,   place  
value,   etc.  

● Uses   objects,   diagrams,   or   equations   to   represent   and   describe   an  
addition   or   subtraction   situation   (base   10   blocks,   grouping,   trading,   etc.)  

Goals :   
● Students   will   be   able   to   represent   how   the   same   numeral   can   be  

represented   with   different-sized   groupings   (factors   of   ten   and   units)  
 

● Students   will   be   able   to   rename   the   groups   (example:   1   hundred,   15   tens,  
6   units  

 
● Students   will   be   able   to   understand   the   relationship   between   the   places   as  

they   relate   to   groups   of   ten  
 
Resources   Required :   

● Place   Value   Chart  
● Base   Ten   Blocks  
● White   board  
● The   Chocolate   Problem   Task   Card   (   Please   see   below)   
● Exit   Tickets   (See   below)  

Steps   required   to   teach   the   lesson :  
Launch   Activity :  
Inform   students   that   you   have   a   task   for   them.    Tell   them   that   they   are   going   to   work   in  
their   groups   of   three,   hand   out   The   Chocolate   Problem   Task   Card.    Then   ask   students  
to   get   their   whiteboards   and   dry   erase   markers.  
 
Introduction   Activity :  

Project   the   task   on   the   Smartboard   and   read   it   with   the   students.     Then   hand   out   stencil  
with   the   task   to   each   group.    Invite   them   to   use   any   manipulatives   they   need.    For  
example:   counters,   base   ten   blocks.    Encourage   students   to   solve   the   problem.  

 



 

Activity :   
Valentine’s   Day   is   approaching   and   your   teacher   is   thinking   of   giving   all   of   you   a   sweet  
treat.   S/he   dropped   a   whole   bunch   of   chocolate   bars   and   they   broke   into   squares.    S/he  
counted   256   squares.   Can   you   help   your   teacher   put   the   pieces   back   together?     How  
many   piles   of   ten   can   you   make?   Can   you   think   of   other   ways   to   pile   them   using   base  
10   blocks?  
Possible   Questions   to   ask   during   the   lesson:  

·           What   strategy   did   you   use?  
·           How   do   you   know   that   your   answer   is   correct?  
·           Is   there   another   way   of   getting   the   answer?   
·           How   did   you   figure   it   out?   
·           How   are   you   recording   your   findings?  
·           What   have   you   noticed?  
·           How   many   different   ways   did   you   find?  
·           Were   there   any   challenges   you   would   like   to   share?  

 
Conclusion :  

1.    Ask   students   to   share   some   of   their   findings   with   the   class.    Invite   them   to  
share   strategies   they   used   and   ways   they   recorded   their   findings.  
 
2.    Discuss   misconceptions   that   students   might   have   had   while   solving   the  
problem.  

3.    To   assess   students’   understanding   of   the   task,   give   them   the   (Math   Fun)   Exit  
Ticket   to   work   on.    As   students   work   on   their   Exit   Tickets,   circulate   to   provide  
feedback   that   will   encourage   students   to   revise   their   equations   as   needed.  

Extension   Activity :  
1.   Create   a   “Two   Truths   and   a   Lie”   problem   for   students   to   solve.   

For   example:   2   +   1   =   3   +   1  
6   +   2   =   4   +   4  
10   =   8   +   2   

2.   Instruct   students   to   create   their   own   problems   and   give   it   to   a   peer   to   solve.  
3.   Students   can   extend   their   learning   by   working   on   a   task   in   their   ERPI   Numbers  
Workbook   on   Place   Value   page   47,   #   3.  
 

Potential   Misconceptions :   
●   Errors   in   remembering   to   describe   the   quantities   instead   of   the   value   of   the   
    digit   based   on   its   place   in   the   numeral  
●   Decomposing   the   numeral   instead   of   renaming   quantities.   

For   example:   253   not   200   +   50   +   3   but   rather   25   tens   and   3   units  
●   Calculation   errors  
●   Difficulty   keeping   track   of   different   combinations  

 



 

Task   Card  
 
 
 

 
 



 

 
 
 
 



 

Fractions  
Lesson   Plan:   Cycle   Two  

 
Concept :     Fractions  
 
Progressions   of   Learning :   

● Represents   a   fraction   as   a   collection   of   objects   
● Matches   a   fraction   to   part   of   a   group   of   objects,   and   vice   versa   
● Distinguishes   a   numerator   from   a   denominator   
● Reads   and   writes   a   fraction   
● Compares   a   fraction   to   0,   ½   or   1.  
● Orders   fractions   with   the   same   denominator  

 
Goals :   
 

● Students   will   better   understand   that   fractions   are   parts   of   a   whole.  
 

● Students   will   be   able   to   identify   the   numerator   and   denominator   in   a   fraction.  
 

● Students   will   be   able   to   compare   different   fractions,   and   make   statements   based  
on   those   comparisons   (i.e   ½   is   greater   than   1/10,   or   2/10   is   less   than   5/10).  
 

 
Resources   Required :   

● Some   type   of   candy   or   chocolate   that   comes   in   multiple   colours   (i.e   smarties,  
M&Ms,   Skittles).    It   is   suggested   that   each   student   get   one   small   box   each,   and  
that   the   teacher   has   an   extra   box   on   hand   to   supplement   any   students   who   might  
need   a   few   more   candies   or   chocolates   added   to   theirs.  

● White   board   and   white   board   marker  
 
Steps   required   to   teach   the   lesson :  
Launch   Activity :  

1) Place   several   boxes   of   the   candy/chocolate   on   a   table.   
2) Empty   out   one   of   the   boxes   of   candy/chocolate   onto   a   table.    Ask   the   students  

what   they   notice.    Record   their   answers   on   a   class   whiteboard   or   a   large   sheet   of  
paper   that   is   displayed   in   class   for   all   of   the   students   to   see.  



 

3) Ask   the   students   what   they   wonder   about   the   boxes   of   candy/chocolate   in   front   of  
them.    Record   their   answers   on   a   class   whiteboard   or   a   large   sheet   of   paper   that  
is   displayed   in   class   for   all   of   the   students   to   see.  
 

 
Introduction   Activity :  

1) Hand   out   a   box   of   candy/chocolate   to   each   student.    Have   each   student   empty  
out   their   box   and   count   the   number   of   individual   candies/chocolate   they   have   in  
their   box.  
 

2) The   teacher   will   walk   around   class   and   make   sure   that   everyone   has   the   same  
number   of   candies/chocolates.    The   teacher   may   either   give    more  
candies/chocolates   to   the   students   that   have   less,   or   may   ask   the   students   that  
have   more   to   eat   a   certain   number   of   candies/chocolates   so   that   everyone   has  
the   same   amount.    It   is   strongly   suggested   that   the   number   of   candies/chocolates  
that   each   student   has   be   a   number   of   10   or   higher.   
 

3) Have   the   students   separate   their   candies/chocolates   according   to   their   colours.  
 

4) As   a   class   discuss   what   the   students   observed   once   their   candies/chocolates  
have   been   separated   according   to   their   colours.    Record   the   students’  
observations.   
 

5) Using   one   of   the   students   statements,   the   teacher   will   write   the   fraction   that  
corresponds   to   it   on   the   board.    Using   this   fraction,   the   teacher   will   start   a   class  
discussion   about   fractions   by   asking   the   class,   “What   does   this   mean?”  
 
Other   questions   that   can   be   asked   during   the   discussion   are:  
Does   anyone   know   what   this   is   called?  
Have   you   seen   fractions   before?    Where?  
Why   do   you   think   people   use   fractions?  
What   does   the   number   on   the   top   tell   us?  
What   does   the   number   on   the   bottom   tell   us?  
Does   anyone   know   what   the   number   on   the   top   part   of   the   fraction   is   called?  
The   teacher   will   introduce   the   term   numerator   if   none   of   the   students   correctly  
answer   the   question.  
Does   anyone   know   what   the   number   on   the   bottom   part   of   the   fraction   is   called?  
The   teacher   will   introduce   the   term   denominator   if   none   of   the   students   correctly  
answer   the   question.  



 

 
6) The   teacher   will   prompt   the   students   to   use   what   they   know   about   fractions,   and  

apply   it   to   writing   a   fraction   that   represents    each   of   the   different   coloured  
candies/chocolates   that   they   have   in   front   of   them.   

 

7) The   teacher   will   ask   the   students   what   they   observe   about   their   own  
candies/chocolates   if   they   compare   two   specific   colours   chosen   by   the   teacher.  
For   example,   the   teacher   will   ask   the   students,   “What   do   you   notice   when   you  
look   at   your   red   and   your   yellow   candies/chocolates?”    Teacher   will   record   the  
students’   observations.   Teacher   will   ask   the   students   how   they   could   write   their  
result   as   a   mathematical   sentence.    The   teacher   may   use   the   fishbowl   technique  
as   a   way   of   allowing   the   students   to   share   their   observations.    This   step   can   be  
repeated   several   times   with   different   coloured   candies/chocolates.    This   will   offer  
the   students   an   opportunity   to   continue   to   practice   writing   and   comparing  
fractions.  
 

8) The   teacher   will   pair   up   the   students   in   partners   or   a   group   and   will   assign   each  
pair   or   group   a   colour.    The   pair   or   group   must   write   a   mathematical   sentence  
that   represents   how   their   specific   coloured   candy/chocolate   compares   to   one  
another’s.    For   example:   1   /   12   are   green   and   5   /   12   are   blue.    There   are   more  
blue   than   there   are   green.  

 
 
Conclusion :  

1) The   teacher   will   ask   the   students   to   order   their   own   fractions   from   the   smallest   to  
the   largest.    The   teacher   may   use   the   fishbowl   technique   as   a   way   of   allowing   the  
students   to   share   and   validate   their   answers.   
 

2) A   discussion   will   be   held   amongst   the   students   as   to   what   they   have   learned  
about   fractions   from   this   activity.    The   teacher   will   record   students’   responses.  
The   teacher   will   make   sure   to   review   mathematical   terminology   such   as  
numerator,   denominator,   greater   than,   less   than,   and   equal   to.   

 
 
Extension   Activity :  

1) Have   the   students   take   a   piece   of   paper   and   fold   it   in   half.    Students   should  
colour   half   of   the   page   red.    The   remaining   half   should   remain   white.    With   their  



 

sheet   still   folded   in   half,   the   students   should   fold   the   paper   in   half   again,   so   that  
both   sides   are   white.    Colour   one   of   the   white   sides   yellow.    Then   fold   the   paper  
in   half   again,   so   both   sides   are   white.    Colour   one   side   green,   leave   the   other  
side   white.    Then   fold   the   paper   in   half   again,   so   both   sides   are   white.    Colour  
one   side   blue,   leave   the   other   side   white.    Have   the   students   write   fractions   that  
correspond   to   each   colour.    Have   them   compare   the   size   of   each   piece.    Discuss  
the   relation   between   the   size   of   the   paper   never   changing   but   the   fractions  
having   different   denominators.   

 
* Please   see   the   example   at   the   end   of   this   lesson  

 
2) Watch   youtube   clip   

https://www.youtube.com/watch?v=p33BYf1NDAE  
 
Stop   throughout   the   video   for   the   students   to   respond   to   the   questions   being  
asked,   and   having   them   answer   it.   

 
Potential   Misconceptions :   

● The   students   might   confuse   and   switch   the   numerator   and   denominator  
when   writing   the   fractions.  

● Difficulty   identifying   and   understanding   what   the   whole   is.  
● Forgetting   to   divide   the   whole   equally. 

 

https://www.youtube.com/watch?v=p33BYf1NDAE


 

 

Data   Management   &  

Converting   Decimals,   Fractions,   and   Percentages  
Lesson   Plan:   Cycle   3  

 
Concepts :  

● Data   management  
● Graphing  
● Converting   fractions   to   decimals   and   percentages  
● Interpreting   data  

 
 
Progressions   of   Learning :   
Cycle   3   Year   1:  

● Interprets   data   using   a   table   and   a   bar   graph.  
● Uses   tables   to   collect   and   display   the   outcomes.  
● Distinguishes   between   prediction   and   outcome.  

 
Cycle   3   Year   2:  

● Interprets   data   using   a   table   and   a   bar   graph.  
● Uses   tables   to   collect   and   display   the   outcomes.  
● Distinguishes   between   prediction   and   outcome.  
● Reduces   a   fraction   to   its   simplest   form   (lowest   terms)  
● Expresses   a   decimal   as   a   fraction,   and   vice   versa   
● Expresses   a   decimal   as   a   percentage,   and   vice   versa   
● Expresses   a   fraction   as   a   percentage,   and   vice   versa   
● Chooses   an   appropriate   number   form   for   a   given   context  

 
Goals :   
The   students   will   understand   the   process   of   collecting   data,   and   be   able   to   collect,  
share   and   interpret   data   of   their   own.   
 
They   will   understand   the   relationship   between   fractions,   decimals   and   percentages.  
 
Resources   Required :   

● Pencils  
● Paper  
● Post-it   notes  



 

● Chart   paper  
● Markers  
● A   variety   of   bar   graphs   (based   on   your   students’   interests   or   news   events)  
● Copies   of   class   lists  
● The   worksheets   provided   below   
● Clipboards   (optional)  

 
Steps   required   to   teach   the   lesson :  
Launch   Activity :  
Share   a   variety   of   bar   graphs.   (Find   ones   that   are   relevant   and   interesting   based   on  
your   students’   interests.   Have   the   students   discuss   what   they   notice   about   bar   graphs  
and   jot   down   their   thoughts   on   post-its.   In   teams,   have   them   place   the   post-it   notes   in  
categories.   Come   together   and   discuss   as   a   class.  
 
What   are   the   different   required   parts   of   a   bar   graph?   What   is   common   and   different  
about   the   different   bar   graphs?   Take   note   of   all   of   these   observations   on   the   chart   paper  
provided.  
 
Introduction   Activity :  
Invite   the   students   to   come   up   with   a   survey   question   of   their   own   with   4   to   7   possible  
choices.   Remind   the   students   to   be   flexible   when   collecting   data   (and   consider   adding  
another   option   such   as   “other”   or   “none   of   the   above”   in   the   event   that   the   surveyee’s  
choice   is   not   present   in   any   of   the   options).   Have   the   students   make   two   predictions  
about   their   own   survey   questions   regarding   which   choices   will   be   the   most   and   least  
popular.   Students   must   then   survey   their   classmates   as   well   as   the   students   in   another  
class.   The   students   must   collect   their   results   on   a   class   list.  
 
Activity :    Have   the   students   use   the   data   they   have   collected   to   create   a   tally   mark  
table.   They   can   then   publish   those   results   on   a   table   using   fractions,   decimals   and  
percentages   and   repeat   the   same   activity   with   another   class.   See   the   worksheets  
provided.  
 
Conclusion :   

1. The   students   use   their   data   to   create   a   bar   graph   (class   #1)   and   a   double   bar  
graph   (classes   #1   &   #2).   

2. The   students   will   interpret   their   findings   and   compare   the   results   of   the   two  
classes.   

3. Ask   students   to   share   some   of   their   findings   with   the   class.   Were   their   predictions  
correct?   Why   or   why   not?  



 

4. Encourage   the   students   to   share   the   strategies   that   were   the   most   pertinent   and  
helped   them   create   their   bar   graphs.   

5. Discuss   challenges   when   converting   fractions,   decimals   and   percentages,   as  
well   as   when   creating   a   bar   graph.   

6. Invite   students   to   share   their   interpretations   of   the   data   collected.  

Extension   Activity :  
● Teach   students   how   to   use   google   sheets   and   have   them   create   a   double   bar  

graph   and   a   pie   chart   using   their   results.  
 

 
Potential   Misconceptions :   
 

1. Students   making   the   assumption   that   the   surveyee   will   be   able   to   choose   from  
one   of   the   choices   provided   if   only   specific   choices   are   offered.  
Example:   What   is   your   favourite   ice   cream   flavour?  

● vanilla  
● chocolate  
● chocolate   chip   cookie   dough  
● mint  
● pistachio  

(The   surveyor   might   need   to   include   “other”   and   “I   do   not   like   ice   cream”   as  
choices   to   get   a   true   representation   of   the   surveyees’   preferences.  
 

2. Forgetting   that   to   convert   a   fraction   to   a   decimal   or   a   percentage,   it   must   be   out  
of   a   hundred.  
 

3. Knowing   where   the   top   of   the   bar   should   end   to   match   the   number   in   their   bar  
graphs.  
 

4. Knowing   that   titles   and   subtitles   need   to   be   included   and   positioned   properly   so  
that   others   will   be   able   to   read   the   graph.  

 
 
 
 
 
 
 



 

Survey   Assignment  
 

 
 



 

 



 

 
 
 



 

 
 
 
 



 

 
 
 



 

 
 
 
 
 
 
 
 
 



 

 
 



 

 
 
 
 
 


