
  

NorKam   Mathematics   Department   
Calculus   12   :   Course   Outline   

  
Mathematical   values   and   habits   of   mind   go   beyond   numbers   and   symbols:   they   help   us   connect,   create,   
communicate,   visualize,   reason,   and   solve.   Using   mathematical   thinking   allows   us   to   analyze   novel   and   
complex   problems   from   a   variety   of   perspectives,   consider   possible   solutions,   and   evaluate   the   
effectiveness   of   solutions.    All   areas   of   learning   are   based   on   a   “Know-Do-Understand”   model   to   support   
a   concept-based   competency-driven   approach   to   learning.    Three   elements,   the   Content   (Know),   
Curricular   Competencies   (Do),   and   Big   Ideas   (Understand)   all   work   together   to   support   deeper   learning.   
  

The   Big   Ideas   consist   of   generalizations   and   principles   and   the   key   concepts   important   in   an   area   of   
learning.   They   reflect   the   “Understand”   component   of   the   Know-Do-Understand   model   of   learning.    The   
big   ideas   represent   what   students   will   understand   at   the   completion   of   the   curriculum   for   their   grade.   They   
are   intended   to   endure   beyond   a   single   grade   and   contribute   to   future   understanding.   
  

The   Curricular   Competencies   are   the   skills,   strategies,   and   processes   that   students   develop   over   time.   
They   reflect   the   “Do”   in   the   Know-Do-Understand   model   of   learning.   While   Curricular   Competencies   are   
more   subject-specific,   they   are   connected   to   the   Core   Competencies.   
  

The   Content   learning   standards   —   the   “Know”   of   the   Know-Do-Understand   model   of   learning   —   detail   the   
essential   topics   and   knowledge   at.   
    

  
  

Big   Ideas   
● The    concept   of   a   limit    is   foundational   to   calculus   
● Differential   calculus   develops   the   concept   of    instantaneous   rate   of   change   
● Integral   calculus   develops   the   concept   of   determining   a   product   involving   a   

continuously   changing    quantity   over   an   interval   
● Derivatives   and   integrals   are    inversely   related   

  
  



  

Curricular   Competencies   
  

Reasoning   and   analyzing     
•   Use   reasoning   and   logic   to   analyze   and   apply   mathematical   ideas   
•   Estimate   reasonably   
•   Demonstrate   fluent   and   flexible   thinking   of   number   
•   Use   tools   or   technology   to   analyze   relationships   and   test   conjectures   
•   Model   mathematics   in   contextualized   experiences     
  

Understanding   and   solving   
•   Develop,   demonstrate,   and   apply   conceptual   understanding   of   mathematical   ideas   
•   Visualize   to   explore   and   illustrate   mathematical   concepts   and   relationships   
•   Apply   flexible   strategies   to   solve   problems   in   both   abstract   and   contextualized   situations   
•   Engage   in   problem-solving   experiences   that   are   connected   to   place,   story,   cultural   practices,   and   
perspectives   relevant   to   local   First   Peoples   communities,   the   local   community,   and   other   cultures     
  

Communicating   and   representing   
•   Communicate   mathematical   thinking   in   many   ways   
•   Use   mathematical   vocabulary   and   language   to   contribute   to   mathematical   discussions   •   Represent   
mathematical   ideas   in   a   variety   of   ways   
•   Explain   and   justify   mathematical   ideas     
  

Connecting   and   reflecting     
•   Reflect   on   mathematical   thinking     
•   Use   mathematics   to   support   personal   choices     
•   Connect   mathematical   concepts   to   each   other   and   to   other   areas   and   personal   interests     
•   Incorporate   First   Peoples   worldviews   and   perspectives   to   make   connections   to   mathematical   concepts     
  

Content   

● Functions   and   graphs   
● Limits:         left   and   right   limits,      limits   to   infinity,   continuity   
● Differentiation:      rate   of   change,      differentiation   rules,      higher   order,   implicit,      applications  
● Integration:    approximations,    fundamental   theorem   of   calculus,    methods   of   integration,   

applications   

  
Assessment   
Classroom   assessment   is   an   integral   part   of   the   instructional   process   and   can   serve   as   meaningful   
sources   of   information   about   student   learning.   Feedback   from   ongoing   assessment   in   the   classroom   can   
be   immediate   and   personal   for   a   learner   and   guide   the   learner   to   understand   their   misconceptions   and   
use   the   information   to   set   new   learning   goals.    Formative   and   summative   assessments   can   be   conducted   
many   different   ways   throughout   the   semester,   which   will   allow   the   teacher   to   understand   a   student's   
learning   as   well   allow   a   student   to   understand   their   own   learning   in   the   class.   


