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Introduc)on	
  
	
  

As	
   part	
   of	
   a	
   recently	
   undertaken	
   expansion	
   of	
   the	
  
University	
   of	
   O:awa’s	
   Department	
   of	
   Chemistry,	
   a	
  
rigorous	
   self-­‐examina)on	
   of	
   the	
   undergraduate	
  
program	
   has	
   been	
   in	
   progress.	
   This	
   wide-­‐spectrum	
  
project	
   has	
   been	
   termed	
   ‘’Curriculum	
   Mapping	
  
Project’’.	
   Previous	
   research	
   shows	
   that	
   such	
  
undertakings	
   lead	
   to	
   increased	
   quality	
   of	
   chemistry	
  
educa)on	
   in	
   undergraduate	
   programs.	
   This	
   specific	
  
project	
   inves)gated	
   the	
   analy)cal	
   and	
   inorganic	
  
streams	
   of	
   the	
   chemistry	
   program,	
   and	
   the	
   specific	
  
ques)ons	
  sought	
  to	
  be	
  answered	
  were	
  the	
  following:	
  	
  
1)	
   Does	
   the	
   current	
   course	
   sequence	
   in	
   the	
  
undergraduate	
  chemistry	
  program	
  contain	
  conceptual	
  
overlap,	
   and	
   if	
   so,	
   does	
   this	
   redundancy	
   benefit,	
   or	
  
setback,	
  the	
  students?	
  
2)	
  Can	
  any	
   specific	
   components	
  of	
   the	
  program,	
   such	
  
as	
   important	
   concepts	
   or	
   skills,	
   be	
   iden)fied	
   as	
  
missing,	
  and	
  incorporated	
  into	
  the	
  program?	
  
Adherence	
   to	
   recommenda)ons	
   made	
   by	
   previous	
  
external	
   evalua)on	
   of	
   the	
   chemistry	
   undergraduate	
  
program	
   were	
   also	
   to	
   be	
   verified	
   by	
   means	
   of	
   this	
  
project.	
  It	
  was	
  expected	
  that	
  not	
  many	
  further	
  changes	
  
would	
   have	
   to	
   be	
   made,	
   due	
   to	
   the	
   quality	
   of	
   the	
  
university’s	
   undergraduate	
   chemistry	
   program.	
   Lastly,	
  
an	
   analysis	
   of	
   teaching	
   methods,	
   as	
   well	
   as	
   their	
  
learning	
  objec)ves	
  and	
  required	
  resources,	
  was	
  done.	
  

The	
  department’s	
  
strengths	
  

	
  	
  
1.	
   The	
  Department	
   of	
   Chemistry	
   has	
   a	
   very	
   good	
   overall	
  
conceptual	
  overlap	
  between	
  courses;	
  the	
  vast	
  majority	
  of	
  
professors	
   consulted	
   believed	
   this	
   overlap	
  was	
   beneficial	
  
to	
  students,	
  as	
  during	
   their	
   learning	
  experience,	
   students	
  
will	
  neither	
  waste	
  )me	
  repea)ng	
  material,	
  nor	
  have	
  gaps	
  
in	
  their	
  understanding.	
  
	
  	
  
2.	
  A	
  unanimously	
  posi)ve	
  point	
  is	
  the	
  appropriate	
  number	
  
of	
  TA	
  units	
  provided	
  for	
  courses.	
  
	
  	
  
3.	
   The	
   vast	
   majority	
   of	
   professors	
   indicated	
   that	
   they	
  
conduct	
   lectures	
  by	
  means	
  of	
  projected	
   slides,	
  and	
  other	
  
technology,	
  while	
  a	
  minority	
   reported	
  using	
  a	
  chalkboard	
  
(by	
   choice,	
   and	
   not	
   due	
   to	
   lack	
   of	
   equipment).	
   This	
  
demonstrates	
   that	
   the	
   Department	
   is	
   able	
   to	
   provide	
  	
  
learning	
   facili)es	
   in	
  accordance	
  with	
  professors’	
   resource	
  
requirements.	
  
	
  
4.	
  A	
  prevalent	
  learning	
  objec)ve	
  beyond	
  syllabus	
  material	
  
is	
   problem-­‐solving,	
   a	
   tool	
   cri)cal	
   to	
   a	
   proper	
   chemistry	
  
educa)on.	
  
	
  
5.	
   The	
   vast	
   majority	
   of	
   courses	
   offered	
   within	
   these	
  
streams	
   have	
   respectable	
   averages	
   and	
   student	
  
apprecia)on	
  scores.	
  The	
  two	
  demonstrate	
  correla)on.	
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1.	
   It	
   appears	
   that	
   an	
   improvement	
   could	
   be	
   made	
   with	
  
respect	
   to	
   the	
   material	
   taught	
   on	
   chemical	
   structure	
   and	
  
bonding.	
   Deficiencies	
   in	
   these	
   concepts	
   seem	
   to	
   lead	
   to	
   a	
  
more	
  difficult	
  understanding	
  of	
  upper	
  year	
  material.	
  	
  
	
  
2.	
   A	
   recurring,	
   but	
   not	
   overwhelming,	
   point	
   made	
   by	
  
various	
   professors	
   is	
   the	
   lack	
   of	
   lab	
   space	
   in	
   the	
  
department.	
   This	
   deficiency	
   limits	
   the	
   number	
   of	
   places	
  
available	
   for	
   students	
   to	
   register	
   in	
   certain	
   courses,	
  
especially	
   some	
   upper	
   level	
   courses,	
   and	
   inevitably	
   limits	
  
the	
  hands-­‐on	
  experience	
  students	
  can	
  gain.	
  
	
  
3.	
  We	
  can	
  clearly	
  see	
  that	
  English	
  courses	
  are	
  offered	
  much	
  
more	
  prevalently	
  than	
  French	
  courses.	
  Perhaps	
  hiring	
  more	
  
French-­‐speaking	
   professors	
   would	
   increase	
   the	
   availability	
  
of	
  courses	
  for	
  strictly	
  French-­‐speaking	
  students.	
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Future	
  work	
  
	
  	
  
This	
   project	
   is	
   linked	
   to	
   two	
   other	
   UROP	
   projects	
   in	
   the	
  
department,	
   which	
   analyze	
   the	
   remaining	
   streams	
   of	
   the	
  
undergraduate	
  chemistry	
  program.	
  All	
  three	
  work	
  in	
  coordina)on	
  
toward	
   the	
   comple)on	
   of	
   the	
   Department	
   of	
   Chemistry’s	
  
Curriculum	
  Mapping	
  Project.	
  

Methodology	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
1.	
  Assembly	
  of	
  a	
  database	
  containing	
  all	
  informa)on	
  
pertaining	
  to	
  this	
  select	
  list	
  of	
  courses.	
  This	
  demanded	
  
the	
  use	
  of	
  various	
  resources,	
  from	
  professors	
  and	
  staff	
  
members	
  within	
  the	
  Department,	
  to	
  students	
  currently	
  in	
  
the	
  undergraduate	
  chemistry	
  program,	
  as	
  well	
  as	
  the	
  
university’s	
  website	
  and	
  online	
  databases.	
  
	
  	
  
2.	
  Construc)on	
  of	
  the	
  concept	
  map.	
  
	
  	
  
3.	
  Structured	
  interviews	
  were	
  conducted	
  with	
  a	
  number	
  
of	
  professors	
  in	
  the	
  Department	
  of	
  Chemistry.	
  These	
  
were	
  done	
  in	
  order	
  to	
  obtain	
  relevant	
  informa)on	
  as	
  to	
  
the	
  pedagogical	
  aspects	
  of	
  these	
  courses,	
  as	
  well	
  as	
  the	
  
professors’	
  opinions	
  on	
  the	
  usefulness	
  of	
  the	
  conceptual	
  
overlaps	
  between	
  courses.	
  
	
  	
  
4.	
  All	
  informa)on	
  gathered	
  throughout	
  the	
  project	
  was	
  
integrated,	
  and	
  the	
  courses	
  were	
  assessed	
  based	
  on	
  the	
  
Canadian	
  Society	
  of	
  Chemistry	
  guidelines.	
  
	
  	
  
5.	
  Recommenda)ons	
  were	
  then	
  made	
  based	
  off	
  of	
  these	
  
results.	
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Fig.	
  1.	
  A	
  based	
  off	
  15	
  courses,	
  B	
  based	
  off	
  
9	
  courses,	
  all	
  offered	
  by	
  the	
  Dep.	
  of	
  Chemistry.	
  C	
  and	
  D	
  
based	
  on	
  the	
  opinions	
  of	
  6	
  professors,	
  instruc)ng	
  7	
  courses.	
  
	
  

Fig.	
  2.	
  Correla)on	
  between	
  student	
  overall	
  apprecia)on	
  of	
  courses,	
  and	
  grade	
  performance	
  for	
  those	
  
courses.	
  Averages	
  taken	
  across	
  all	
  sec)ons	
  of	
  a	
  course	
  for	
  a	
  given	
  academic	
  year.	
  	
  
	
  	
  	
  

Fig.	
  3.	
  Data	
  based	
  on	
  the	
  opinions	
  of	
  6	
  professors	
  
providing	
  informa)on	
  for	
  7	
  representa)ve	
  courses.	
  


