
Workshop 2: Creating Useful Indicators	

Please	  group	  yourselves	  into	  teams	  of	  3-‐4	  people	  at	  adjacent	  	  
tables	  by	  discipline	  	  with	  a	  common	  interest	  (disciplinary	  	  
knowledge,	  professional	  skills,	  etc.)	  We	  should	  end	  up	  with	  	  
5-‐6	  teams.	  
Shared	  documents:	  
hFp://bit.ly/Wkh0id	  
	  



Development	  and	  Assessment	  
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Other	  description
MATH 100 E X X X
MATH 101 E X X X
APSC 150 I
MATH 152 E X X X X X
PHYS 153 E X X X X X
PHYS 170 E X X X X
APSC 201 U
MECH 220 E X X X X
MECH 221 E X X X X X X Question	  /	  Answer	  sessions
MECH 222 E X X X X X X
MECH 223 E X X X X X X X X Prototype	  Demonstration
MATH 253 E X X X X
MATH 256 E X X

Course 1	  Knowledge	  Base

Curricular	   Extra/co-‐curricular	  

Internships/co-‐ops	  
Por7olios	  
Design	  teams	  
Community	  involvement	  
Work	  experience	  
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Your	  course	  
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Your	  program	  



WHAT	  is	  the	  value	  of	  idenPfying	  
learning	  outcomes/indicators?	  
	  
	  

HaIe,	  J.	  (2009).	  The	  Black	  Box	  of	  TerSary	  Assessment:	  An	  Impending	  RevoluSon.	  In	  L.	  H.	  	  
Meyer,	  S.	  Davidson,	  H.	  Anderson,	  R.	  Fletcher,	  P.M.	  Johnston,	  &	  M.	  Rees	  (Eds.),	  	  TerSary	  Assessment	  &	  
Higher	  EducaSon	  Student	  Outcomes:	  Policy,	  PracSce	  &	  Research	  (pp.259-‐275).	  Wellington,	  New	  Zealand:	  
Ako	  Aotearoa	  

A	  study	  synthesizing:	  

800	  meta-‐analyses	  

50,000+	  studies	  	  
200+	  million	  students	  
	  
found	  that	  explicit	  outcomes	  and	  assessment	  
has	  one	  of	  the	  largest	  effects	  on	  learning…	  
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Student	  self-‐assessment	  
FormaSve	  evaluSon	  to	  instructor	  
Explicit	  objecSves	  and	  assessment	  

Reciprocal	  teaching	  
Feedback	  

Spaced	  vs.	  mass	  pracSce	  
MetacogniSve	  strategies	  

CreaSvity	  programs	  
Self-‐quesSoning	  

Professional	  development	  
Problem	  solving	  teaching	  

…	  
Teaching	  quality	  

Time	  on	  task	  
Computer	  assisted	  instrucSon	  

Effect	  size	  (performance	  gain	  in	  σ)	  
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Learning	  
outcomes	  

Assessment	  
Learning	  &	  
teaching	  
acPviPes	  
to	  meet	  outcomes	   to	  assess	  outcomes	  

Program’s	  indicators	   Program’s	  data	  

Program’s	  special	  features	  and	  quesPons	  

Course	  



Program	  objecPves	  
and	  indicators	  

Mapping	  the	  
curriculum	  

CollecPng	  data	  Analyze	  and	  
interpret	  

Curriculum	  &	  
process	  
improvement	  

What	  do	  you	  want	  
to	  know	  about	  the	  

program?	  

1	   2	  

3	  4	  5	  



What	  do	  you	  want	  
to	  know	  about	  the	  

program?	  	  

Differences	  between	  
program	  opPons?	  

Impact	  of	  internship?	  

Impact	  of	  parPcular	  
stream	  of	  courses?	  

Longitudinal	  
development	  over	  4	  

years?	  

ParPcular	  skill	  set?	  

STEP	  0:	  WHAT	  DO	  YOU	  WANT	  TO	  KNOW?	  

Special	  students	  
(transfer/twinning)?	  



Program	  objecPves	  
and	  indicators	  

1	  

What	  are	  your	  
program’s	  goals	  &	  

objecPves?	  Enhance	  recruitment	  

New	  cerPficate/
twinning	  programs	  

Improve	  collaboraPon	  
with	  industry	  

Key	  program	  objecPves	  

ObjecPves	  in	  strategic	  plan?	  

STEP	  1:	  ObjecPves	  and	  indicators	  



CREATING	  INDICATORS	  
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Indicators:	  examples	  

Engineering	  Graduate	  ABribute	  
Development	  (EGAD)	  Project	   14	  

Lifelong	  learning	  
An	  ability	  to	  idenSfy	  and	  address	  their	  own	  educaSonal	  needs	  in	  a	  changing	  
world	  in	  ways	  sufficient	  to	  maintain	  their	  competence	  and	  to	  allow	  them	  to	  

contribute	  to	  the	  advancement	  of	  knowledge	  

CriScally	  evaluates	  informaSon	  
for	  authority,	  currency,	  and	  
	  objecSvity	  when	  referencing	  

literature.	  

Uses	  informaSon	  ethically	  and	  legally	  	  
to	  accomplish	  a	  specific	  purpose	  

IdenSfies	  gaps	  in	  knowledge	  and	  	  
develops	  a	  plan	  to	  address	  

Graduate	  
a)ribute	  

The	  student:	  

Describes	  opportuniSes	  for	  future	  
professional	  development.	  

Indicators	  



At	  your	  table,	  evaluate	  these	  indicators.	  
Could	  you	  assess	  them?	  Would	  mulPple	  
graders	  generally	  expect	  the	  same	  thing?	  

“The student understands Newton’s laws.”	


“The student reads scholarly articles in the field.”	


“The student defines objectives and constraints 
of design problems presented by a client.”	
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FOLLOW-‐UP	  
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Indicators	  should	  be	  measureable	  and	  meaningful	  
Indicators	  should	  have:	  content,	  context,	  and	  verb	  
Indicators	  should	  be	  useful	  to	  YOU	  to	  help	  students.	  
	  

	  
	  



2.	  Content	  

Apply	  a	  design	  process	  to	  solve	  an	  open-‐
ended	  complex	  problem	  with	  guidance	  by	  
a	  mentor.	  

1.Verb	  

3.	  Context	  



Establishing	  Indicators	  

•  A	  well-‐wriBen	  indicator	  includes:	  
•  what	  students	  will	  do	  
•  the	  level	  of	  complexity	  at	  which	  they	  will	  do	  it	  
•  the	  condiSons	  under	  which	  the	  learning	  will	  be	  
demonstrated	  

Engineering	  Graduate	  ABribute	  Development	  (EGAD)	  Project	  
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CriScally	  evaluates	  informaSon	  for	  authority,	  currency,	  and	  
	  objecSvity	  in	  reports.	  	  

Content	  area	  
Level	  of	  expectaSon	  
(“describes”,	  “compares”,	  “applies”,	  “creates”,	  etc.)	  

context	  



Developing	  indicators	  using	  
taxonomies	  

•  Taxonomy:	  	  a	  classificaSon	  of	  learning	  objecSves	  (e.g.	  
Bloom’s,	  Fink’s,	  etc.)	  

•  Used	  to	  categorize	  the	  type	  and	  depth	  of	  learning	  
•  Helpful	  for	  wriSng	  effecSve	  indicators	  and	  assignments	  
•  One	  approach	  is	  to	  think	  of	  student	  abiliSes	  as	  including	  

cogniSve	  (thinking),	  psychomotor	  (doing),	  and	  affecSve	  
(aItudes)	  

Engineering	  Graduate	  ABribute	  
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CogniSve	  /	  
Knowledge	  

AffecSve	  /	  
Habits	  of	  
Mind	  

Psychomotor	  /	  
Physical	  Skills	  

(Bloom, B. S., Engelhart, M. D., Furst, E. J., Hill, W. H., & Krathwohl, D. R. (1956). Taxonomy of educational objectives: the classification of educational goals; Handbook I: Cognitive 
Domain New York, Longmans, Green, 1956. ) 



Taxonomy	  
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CreaSng	  
(design,	  construct,	  generate	  ideas)	  

EvaluaSng/Synthesizing	  
(criSque,	  judge,	  jusSfy	  decision)	  

Analyzing	  
(compare,	  organize,	  differenSate)	  

Applying	  
(use	  in	  new	  situaSon)	  

Understanding	  
(explain,	  summarize,	  infer)	  

Remembering/Knowing	  
(list,	  describe,	  name)	  

	  	  Anderson,	  L.	  W.	  and	  David	  R.	  Krathwohl,	  D.	  R.,	  et	  al	  (Eds..)	  (2001)	  	  A	  Taxonomy	  for	  Learning,	  
Teaching,	  and	  Assessing:	  A	  Revision	  of	  Bloom's	  Taxonomy	  of	  EducaSonal	  ObjecSves	  

“Bloom’s”	  (cogniSve)	  

Receiving	  
(asks,	  describes,	  points	  to)	  

Responding	  
(answers,	  performs,	  pracSces)	  

Valuing	  
(demonstrates	  belief	  in,	  sensiSve	  to)	  

Organizing	  
(relates	  beliefs,	  balances)	  

Internalizing	  
(acts,	  shows,	  pracSces)	  

Bloom’s	  (affecSve)	  



Taxonomy	  
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Mimic	  simple	  acSons	  
	  

Complex	  response	  

AdaptaSon	  of	  responses	  
	  

OriginaSon	  
(create	  new	  moSon	  as	  needed)	  

Psychomotor	  (“skills”)	  

hBp://assessment.uconn.edu/docs/LearningTaxonomy_Psychomotor.pdf	  



Indicators:	  verbs,	  content	  and	  context	  
1.  Follow	  a	  provided	  design	  process	  to	  design	  

system,	  component,	  or	  process	  to	  solve	  an	  open-‐
ended	  complex	  problem	  as	  directed	  by	  a	  mentor.	  

2.  Employ	  and	  apply	  design	  processes	  and	  tools	  with	  
emphasis	  on	  problem	  definiSon,	  idea	  generaSon	  
and	  decision	  making	  in	  a	  structured	  environment	  
to	  solve	  a	  mulSdisciplinary	  open-‐ended	  complex	  
problem.	  

3.  Applies	  specified	  disciplinary	  technical	  knowledge,	  
models/simulaSons,	  and	  computer	  aided	  design	  
tools	  and	  design	  tools	  in	  a	  structured	  environment	  
to	  solve	  complex	  open-‐ended	  problems	  

4.  Selects,	  applies,	  and	  adapts	  disciplinary	  technical	  
knowledge	  and	  skills	  and	  design	  concepts	  to	  solve	  
a	  complex	  client-‐driven	  open-‐ended	  problems 



Open to many 
interpretations… 

Open to fewer 
interpretations… 

To KNOW To WRITE 
To UNDERSTAND To RECITE 
To ENJOY To IDENTIFY 
To APPRECIATE To DIFFERENTIATE 
To GRASP THE 
SIGNIFICANCE OF 

To SOLVE 

To COMPREHEND To CONSTRUCT 
To BELIEVE To LIST 
  To COMPARE 
  To DEMONSTRATE 



OCAV	  UDLEs	  
•  Depth	  and	  Breadth	  of	  Knowledge	  
•  Knowledge	  of	  Methodologies	  
•  ApplicaSon	  of	  Knowledge	  
•  CommunicaSon	  Skills	  
•  Awareness	  of	  Limits	  of	  Knowledge	  
•  Autonomy	  and	  Professional	  Capacity	  
	  
Indicators	  can	  be	  developed	  that	  assess	  these	  
specifically,	  prevenSng	  you	  from	  having	  to	  assess	  
separately	  for	  quality	  assurance	  

Engineering	  Graduate	  ABribute	  
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Your	  turn	  
Phase	  1:	  (5	  minutes).	  At	  your	  table:	  
•  Pick	  an	  aBribute	  
•  Develop	  (or	  adapt/select)	  2-‐3	  indicators	  you	  could	  
assess	  (5	  minutes)	  

Then	  exchange	  your	  indicators	  with	  another	  table.	  
	  
Phase	  2:	  (5	  minutes).	  Think	  about	  how	  you	  would	  use	  
the	  other	  table’s	  indicators	  
•  Interpret	  their	  indicator	  
•  Determine	  how	  you	  would	  assess	  it	  
	  
Then	  exchange	  thoughts	  with	  the	  other	  table.	  
	   Engineering	  Graduate	  ABribute	  
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FOLLOW-‐UP:	  DISCUSSION?	  
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Group	  working	  Pme	  (1	  hr)	  
Each	  table	  should	  pick	  an	  aBribute	  to	  either:	  
•  Develop	  indicators	  specific	  to	  the	  discipline	  (e.g.	  for	  
aBributes	  like	  knowledge,	  engineering	  tools,	  
invesSgaSon),	  OR	  

•  Develop	  indicators	  applicable	  to	  mulSple	  disciplines	  
(e.g	  communicaSons,	  professionalism,	  teamwork,	  etc.)	  

	  
12	  AFributes	  are:	  Knowledge	  base	  for	  engineering,	  
Problem	  analysis,	  InvesSgaSon,	  Design,	  Use	  of	  
engineering	  tools,	  Individual	  and	  team	  work,	  
CommunicaSon	  skills,	  Professionalism,	  Impact	  on	  society	  
and	  environment,	  Ethics	  and	  equity,	  Economics	  and	  
project	  management,	  Lifelong	  learning	  
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Group	  working	  Pme	  (1	  hr)	  
Resources:	  
•  Disciplinary	  expectaSons	  (e.g.	  ACM/IEEE	  
syllabus	  for	  sorware	  engieering)	  

•  Generic	  engineering	  expectaSons:	  
– EC2000	  (USA)	  
– CDIO	  
– HEQCO	  Physical	  Sciences	  Tuning	  Drar	  
– OCAV	  UDLEs	  
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Group	  working	  Pme	  (1	  hr)	  
At	  each	  table:	  
In	  the	  context	  of	  either	  your	  discipline	  or	  
engineering	  in	  general:	  
•  Create/select/adapt	  some	  indicators	  that	  are	  
measurable,	  important,	  and	  can	  be	  assessed	  
that	  you	  think	  are	  useful	  to	  learn	  how	  you	  can	  
improve	  your	  program	  

•  Sources:	  exisSng	  course	  learning	  outcomes,	  
UDLEs,	  sample	  materials,	  your	  own	  ideas	  

•  Handout:	  verb	  list	  and	  taxonomy	  
	  
	  

	  

Engineering	  Graduate	  ABribute	  
Development	  (EGAD)	  Project	   32	  



Example:	  Queen’s	  leveled	  indicators	  
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	  	   Theme	   First	  year	   Second	  year	   Third	  year	   GraduaPng	  year	  

Co
m
m
un

ic
aP

on
s	  

Process	  

Describes	  typical	  
expectaSons	  engineers	  
to	  communicate	  
effecSvely.	  	  

Generates	  a	  traceable	  
and	  defensible	  record	  of	  
a	  technical	  project	  using	  
an	  appropriate	  project	  
records	  system.	  

Writes	  and	  revises	  
documents	  using	  
appropriate	  discipline-‐
specific	  convenSons	  

WriFen	  

Summarizes	  and	  
paraphrases	  wriBen	  
work	  accurately	  with	  
appropriate	  citaSons	  

Composes	  documents	  
in	  styles	  including	  
progress	  reports,	  
professional	  career	  
(cover	  leBers,	  CV,	  RFP),	  
design	  reports	  

Demonstrates	  
conciseness,	  precision,	  
and	  clarity	  of	  language	  in	  
technical	  wriSng.	  

Write	  concise,	  coherent	  
and	  grammaScally	  
correct	  materials	  that	  
reflect	  criScal	  analysis	  
and	  synthesis,	  
appropriate	  to	  audience	  
needs.	  

Oral	  

Delivers	  clear	  and	  
organized	  formal	  
presentaSon	  following	  
established	  guidelines	  

Delivers	  effecSve	  
formal	  oral	  
presentaSons	  including	  
appropriate	  facial	  
gestures,	  natural	  body	  
posture	  and	  movement	  

Demonstrates	  formal	  
oral	  presentaSons	  with	  
appropriate	  language,	  
style,	  Sming	  and	  flow.	  

Demonstrates	  
confidence	  in	  formal	  and	  
informal	  oral	  
communicaSons	  

Graphical	  

Creates	  effecSve	  
figures,	  tables,	  and	  
drawings	  employing	  
standard	  convenSons	  
to	  compliment	  text.	  

	  	   Creates	  accurate	  and	  
complete	  technical	  
graphics.	  

Uses	  graphics	  to	  explain,	  
interpret,	  and	  assess	  
informaSon	  



1. Ability to define the problem 

•  State the problem, its scope and 
importance 
•  Describe the previous work 
•  State the objective of the work 

2. Ability to devise and execute a 
plan to solve the problem  

•  Select a set of tests to be conducted 
•  Select, plan and apply the methods 
for collecting the results 
•  Identify limitations of the methods 
used and their impact on the results. 

3. Ability to use critical analysis to 
reach valid conclusions supported 
by the results of the plan 

•  Analyze the results 
•  Formulate the conclusions 
•  Validate conclusions by induction or 
deduction 
•  Compare conclusions with previous 
work 
•  Characterize the limitations and 
implications of the conclusions 

1. Ability to identify and credibly 
communicate engineering 
knowledge 

•  Situate, in document or 
presentation, the solution or design in 
the world of existing engineering, taking 
into account social, environmental, 
economic and ethical consequences  
•  Recognize a credible argument 
(reading) 
•  Construct a credible argument in 
written or spoken form – to  
persuasively present evidence in 
support of a claim  
•  Organize written or spoken 
material– to structure overall elements 
so that their relationship to a main 
point and to one another is clear 
•  Create “flow” in document or 
presentation – flow is a logical 
progression of ideas, sentence to 
sentence and paragraph to paragraph 

2. Ability to incorporate visual 
elements in communication 

•  Incorporate visual material that 
enhances communication without 
detracting from it 
•  Incorporate various media 
appropriately  
•  Incorporate principles of visual 
design appropriately 

3. Ability to develop 
communication through an 
iterative process 

•  Use iteration to clarify and amplify 
understanding of issues being 
communicated 
•  Use reflection to determine and 
guide self-development 

3.1.3 Investigation 3.1.7 Communication 

Example:	  From	  UofT	  



What	  is	  “good”	  performance?	  

Pikalls	  to	  avoid:	  

Johnny	  B.	  “Good”:	  

unmeas
urable:	  

Can	  you	  observe	  it?	  

Is	  indicator	  aligned	  with	  aFribute?	  
Out	  of	  al

ignment:	  

reliable:	   Can	  mulPple	  graders	  agree	  on	  it?	  



Histograms	  for	  Lifelong	  learning	  (Queens)	  
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3.12-FY1 Uses information effectively, ethically, and legally to accomplish a specific purpose, including clear attribution of 
Information sources. 

3.12-FY2 Identifies a specific learning need or knowledge gap. 
3.12-FY5 Identifies appropriate technical literature and other information sources to meet a need 
3.12-FY6 Critically evaluates the procured information for authority, currency, and objectivity. 



Design	  process	  test	  
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ImplicaSons	  

•  ABributes	  are	  specified	  by	  CEAB	  but	  indicators	  
are	  defined	  by	  programs	  

•  Leads	  to	  divergence	  in	  indicators	  between	  
programs	  (i.e.	  no	  single	  list,	  though	  programs	  
are	  sharing	  their	  indicators	  on	  the	  EGAD	  
website)	  

•  Opportunity	  for	  programs	  to	  customize	  and	  
differenSate	  

Engineering	  Graduate	  ABribute	  Development	  (EGAD)	  Project	  
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Summary:	  Program	  objecSves	  

•  Ask:	  What	  do	  you	  want	  to	  learn	  by	  this	  process?	  
•  What	  are	  your	  program	  strengths	  and	  objecSves?	  
•  Create	  measurable	  and	  meaningful	  indicators	  

–  CollaboraSon	  among	  programs	  may	  be	  efficient	  
– Having	  a	  “working”	  workshop	  with	  some	  educaSonal	  
developers	  (e.g.	  your	  CTL)	  can	  be	  very	  helpful	  to	  
ensure	  indicators	  are	  measurable	  

	  
QuesSons/comments?	  
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