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$
Outcomes@based$assessment$means…$

1.   Developing$clear$descripHons$of#
what#students#should#be#able#to#do#
in#a#course,#program,#or#ins6tu6on#

2.   Measuring#student#performance#
3.   Using$data#to#improve#quality#of#the#

learning#environment##
#
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Why$learning$outcomes?$

•  Assessing#and#improving#quality#of#learning#
•  Curriculum#development#
•  Space#planning#
•  Student#services#and#academic#support#planning#

Responding$to$needs$including…$
#
•  Pressure#for#accountability#
•  Mobility,#credit#transfer,#“unbundling”#
•  Mul6ple#modes#of#delivery#



What$is$the$value$of$idenHfying$
learning$outcomes/indicators?$
$
$

HaCe,#J.#(2009).#The#Black#Box#of#Ter6ary#Assessment:#An#Impending#Revolu6on.#In#L.#H.##
Meyer,#S.#Davidson,#H.#Anderson,#R.#Fletcher,#P.M.#Johnston,#&#M.#Rees#(Eds.),##Ter6ary#Assessment#&#
Higher#Educa6on#Student#Outcomes:#Policy,#Prac6ce#&#Research#(pp.259X275).#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#selfXassessment#
Forma6ve#evalu6on#to#instructor#
Explicit#objec6ves#and#assessment#

Reciprocal#teaching#
Feedback#

Spaced#vs.#mass#prac6ce#
Metacogni6ve#strategies#

Crea6vity#programs#
SelfXques6oning#

Professional#development#
Problem#solving#teaching#

…#
Teaching#quality#

Time#on#task#
Computer#assisted#instruc6on#

Effect$size$(performance$gain$in$σ)$

800$meta@analyses$

50,000+$studies$$

200+$million$students$

HaCe,#J.#(2009).#The#Black#Box#of#
Ter6ary#Assessment:#An#
Impending#Revolu6on.#In#Ter$ary'
Assessment'&'Higher'Educa$on'
Student'Outcomes:'Policy,'Prac$ce'
&'Research#(pp.259X275).#
Wellington,#New#Zealand:#Ako#
Aotearoa#



Requirements$from$CEAB$Criterion$3.1$&$3.2$

3.1:##Demonstrate#that#graduates#
of#a#program#possess#the#12#
adributes#
#
3.2:##Con6nual#program#
improvement#processes#in#place#
using#results#of#graduate#adribute#
assessment#
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12$Graduate$A]ributes$

1.  Knowledge#base#for#
engineering#

2.  Problem#analysis#
3.  Inves6ga6on#
4.  Design#
5.  Use#of#engineering#

tools#
6.  Individual#and#team#

work#

7.  Communica6on#skills#
8.  Professionalism#
9.  Impact#on#society#and#

environment#
10.  Ethics#and#equity#
11.  Economics#and#project#

management#
12.  Lifelong#learning#
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Elements$of$a$program$improvement$process$
(and#required#by#CEAB)#

a)  ##indicators$that#describe#specific#
abili6es#expected#of#students#

b)  A#mapping$of#where#adributes#
are#developed#and#assessed#
within#the#program#

c)  Descrip6on#of#assessment#tools#
used#to#measure#student#
performance#(reports,#exams,#
oral#presenta6ons,#…)#

d)  #EvaluaHon$of#measured#student#
performance#rela6ve#to#
program#expecta6ons#

e)  a#descrip6on#of#the#program$
improvement$resul6ng#from#
process#
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…$IN$RESPONSE$TO$THESE$
REQUIREMENTS…$
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Engineering$Graduate$A]ribute$
Development$(EGAD)$Project$
WHO$

Engineering#educators#and#educa6onal#developers#
across#Canada#(~10#people)#

MANDATE$

Supported#by#na6onal#deans#council#and#CEAB#

Collect#and#develop#resources#and#training##

Run#annual#na6onal#workshops,#and#customized#
ins6tu6onal#workshops#

Pilot#and#report#on#processes#
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EGAD$Workshops$

1.  Introduc6on#to#Con6nuous#Program#
Improvement#Processes#

2.  Crea6ng#Useful#Learning#Outcomes#
3. What#to#Look#for#in#an#OutcomesXBased#

Process#
4.  Leading#a#program#improvement#process#
5.   Assessment$for$Course$and$Program$

Improvement$(this$acernoon)$
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Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

Planning$&$
collecHng$data$Analyze$&$

interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

EGAD$recommended$process$

Recommended#reference:##
Biggs,#J.,#&#Tang,#C.#(2011).#Teaching'for'quality'learning'at'university.#Open#university#press.#



Tool$for$Step$1:$Indicator$collecHon$

Tool$for$Step$3:$Course$planning$table$

Tool$for$Step$2:$Curriculum$map$

Tool$for$Step$3:$Rubrics$

EGAD$Recommended$“Process$tools”$



Your$turn:$What$do$you$want$to$know?$

In#groups,#share#some#informa6on#you#would#like#to#
know#about#your#program#to#improve#the#quality#of#
gradua6ng#students#
•  E.g.#do#you#have#anecdotal#concerns#about:#
– Ability#to#write#
– Ability#to#work#in#a#team#
– Ability#to#use#hardware/sokware#
– Ability#to#apply#engineering#science#knowledge#on#
realis6c##problems#

– Ability#to#…#
•  Or#would#you#like#to#compare#performance#of#
different#groups#of#students?#
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Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

Planning$&$
collecHng$data$

Analyze$and$
interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

STEP$1:$ObjecHves$and$indicators$



Indicators:$examples$

17#

Lifelong$learning$
An#ability#to#iden6fy#and#address#their#own#educa6onal#needs#in#a#changing#
world#in#ways#sufficient#to#maintain#their#competence#and#to#allow#them#to#

contribute#to#the#advancement#of#knowledge#

Cri6cally#evaluates#informa6on#
for#authority,#currency,#and#
#objec6vity#when#referencing#

literature.#

Uses#informa6on#ethically#and#legally##
to#accomplish#a#specific#purpose#

Iden6fies#gaps#in#knowledge#and##
develops#a#plan#to#address#

Graduate#
a1ribute#

The#student:#

Describes#opportuni6es#for#future#
professional#development.#

Indicators#



CEAB$ReporHng$Requirements:$
Indicators$

Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 18#



Process$Tool:$Indicator$collecHon$



Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

Planning$&$
collecHng$data$

Analyze$and$
interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

STEP$2:$Mapping$the$curriculum$



Curriculum$Mapping$

21#

Where#are#adributes/##
indicators#developed?#

Where#are#adributes/#
indicators#assessed?#



CEAB$ReporHng$requirement$

Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 22#
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Process$Tool:$Curriculum$map$
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APSC 150 I I   I I I   I U I   I 

MATH 100 E U I       U   I     I 

MATH 101 E U I       U   I     I 

MATH 152 E I E   E             I 

PHYS 153 E E E I I E U U U U I U 

PHYS 170 E E U I U I I           

APSC 201 U E U U U E E E   E I U 

MATH 253 E E I E   I U   I U   U 

MATH 256 E E U I I               

MECH 220 E I U U E U I I I I   I 

MECH 221 E E E I E U U I I I   I 

MECH 222 E E E U E U U I I I I I 

MECH 223 E E E E E E U U E I E I 

Example:$Mapping$to$Courses$(UBC)$

Introduce#
Emphasize#
Utilize#



Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

Planning$&$
CollecHng$data$

Analyze$and$
interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

STEP$3:$CollecHng$data$



CEAB$ReporHng$Requirement$–$
Assessment$tools$

Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 26#



Process$Tool:$Course$planning$table$
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Indicators:#descriptors#of#what#students#
must#do#to#be#considered#competent#in#
the#adribute#$

Courses$

Graduate$a]ributes:$generic#characteris6cs,#
expected#to#be#exhibited#by#graduates#

Set$by$CEAB$
N=12$

Set$by$faculty/$
program$

Not$required;$$
set$by$instructor$

Knowledge$base:$“Demonstrated$$
competence$in$university$level$…”$
…$
CommunicaHons:$“:$An$ability$to$
communicate$complex$engineering…”$

Course$learning$outcomes:$descriptors#
what#a#learner#is#expected#to#know,#
understand#and#be#able#to#do#by#the#end#
of#a#course#

“Summarizes$and$paraphrases$wri]en$
work$accurately$with$citaHons.”$



Assessment$methods$

30#

Local#wriden#exam##
(e.g.#ques6on#on#final)#

Standardized#wriden#exam##
(e.g.#Force#concept#inventory)#

Performance#appraisal#
(e.g.#Lab#skill#assessment)#

Simula6on#
(e.g.#Emergency#simula6on)#

Behavioural#observa6on#
(e.g.#Team#func6oning)#

External#examiner#
(e.g.#Reviewer#on#design#projects)#

Oral#exam#
(e.g.#Design#projects#presenta6on)#

Focus#group#

Surveys#and#ques6onnaires#

Oral#interviews#

Porpolios#
(student#maintained#material)#

Archival#records#
(registrar's#data,#records,#...)#



Process$Tool:$$
Rubric$



Example:$Rubric$for$design$report$(UBC)$
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!

Criterion!

Level!of!Mastery!

Unacceptable!

0!

Below!Expectations!

1!

Meets!Expectations!

2!

Exceeds!Expectations!

3!

2.1!Problem!
Identification!

Team%is%NOT%able%to%identify%the%
parameter%they%are%using%the%
prototype%to%study.%

Parameter%studied%is%NOT%
directly%relevant%to%project%
success.%

Parameter%studied%is%
appropriate%for%project,%AND%
the%team%is%able%to%provide%
some%justification%why.%%%

Parameter%studied%is%
appropriate%for%project,%AND%
the%team%is%able%to%provide%
strong%justification%why.%

3.2!
Investigation!
Design!

Team%has%NOT%built%a%
prototype.%

Prototyping%method%is%NOT%
appropriate%for%the%parameter%
being%studied%(i.e.%will%not%yield%
desired%data).%

Prototyping%method%is%at*least*
somewhat%appropriate%for%the%
parameter%being%studied;%a%
simpler%approach%MAY%exist%

Prototyping%method%is%
appropriate%for%the%parameter%
being%studied,%AND%the%team%is%
able%to%clearly%justify%why%the%
physical%prototype%used%is%
superior%to%other%physical%or%
virtual%prototypes.%

3.3!Data!
Collection!

No%data%collected;%prototype%
does%NOT%work%

The%prototype%works%BUT%data%
collection%/%analysis%techniques%
are%inappropriate.%

Data%collection%and%analysis%are%
done%appropriately%AND%data%
quality%is%fair.%

Data%collection%and%analysis%are%
done%appropriately%AND%data%is%
of%high%quality.%

3.4!Data!
Synthesis!

No%conclusions%are%drawn,%OR%
inappropriate%conclusions%are%
drawn.%

Appropriate%conclusions%are%
drawn%from%the%data,%BUT%the%
team%is%NOT%able%to%explain%the%
how%the%data%affects%the%
project.%

Appropriate%conclusions%are%
drawn%from%the%data,%AND%the%
team%is%able%to%provide%some%
explanation%of%how%the%data%
affects%the%project.%%Some%
implications%are%overlooked.%

Appropriate%conclusions%are%
drawn%from%the%data,%AND%the%
team%is%able%to%provide%strong%
and*complete%explanation%of%
how%the%data%affects%the%
project.%

3.5!Analysis!of!
Results!

The%team%does%NOT%consider%
limitations%or%errors%in%the%tests,%
or%validity%of%the%conclusions.%

The%team%considers%errors,%
limitations,%and%validity%in%the%
tests,%BUT%does%NOT%quantify%
errors%or%take%appropriate%
action.%

The%team%quantifies%errors,%and%
considers%limitations%and%
validity,%AND%takes%action,%BUT%
action%is%limited*or%somewhat%
inappropriate.%

The%team%quantifies%errors,%and%
considers%limitations%and%
validity,%AND%is%able%to%justify%
and%take%appropriate%action.%

 



Example:$Assessing$math$knowledge$
(Queen’s)$
Calculus#course#had#three#learning#outcomes#
that#were#indicators#for#Knowledge#base#in#first#
year:#

1. Create#mathema6cal#descrip6ons#or#expressions#
to#model#a#realXworld#problem#

2. Select#and#describe#appropriate#tools#to#solve#
mathema6cal#problems#that#arise#from#modeling#
a#realXworld#problem#

3. Use#solu6on#to#mathema6cal#problems#to#inform#
the#realXworld#problem#that#gave#rise#to#it#

Instructor#assessed#those#by#specific#ques6ons#
on#exam#
#
#
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Example$(cont’d):$
Outcome##1:#Create#mathema6cal#descrip6ons#or#
expressions#to#model#a#realXworld#problem#

34#

Ques6on#Context:#calcula6ng#intersec6on#of#two#trajectories#



Tracking$outcomes$scores$derived$
from$exams$
Student$name$ Exam$mark$

(/100)$
Learning$outcome$1$mark$
from$exam$quesHon$2$$
(/6)$

Learning$outcome$2$mark$
from$exam$quesHon$5$$
(/6)$
$

Bill# 70# 6# 2#
Sandra# 72# 4# 6#
Ahmed# 86# 6# 6#
Yin# 68# 3# 4#
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Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

CollecHng$data$Analyze$and$
interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

STEP$4:$Analyze$and$interpret$



CEAB$reporHng$requirement$
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Queen’s$First$year$data$



Performance$by$student$(Queen’s)$
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0%

20%

40%

60%

80%

100%

Define the Problem Devise and execute a plan to solve
the problem

Use critical analysis to reach valid
conclusions

U#Toronto#data:#Inves6ga6on#
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Percentage#of#students#who#meet#or#exceed#performance#expecta6ons#in#indicators#



Queen’s$Example$
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Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

CollecHng$data$Analyze$and$
interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

STEP$5:$Curriculum$and$process$improvement$



Curriculum$changes$informed$by$data$
Queen’s:#In#2011,#our#data#led#us#to#make#some#
changes:#
•  Need#to#communicate#the#process#beder#to#
students;#describe#learning#objec6ves#in#courses.##

•  First$year:#focus#on#improving#how#to#make#
effec6ve#arguments,#evalua6ng#complex#problem#
solu6ons#against#objec6ves,#wriden#
communica6ons,#and#evalua6ng#informa6on#

•  Second$year:$emphasis#on#summarizing#important#
informa6on#clearly#and#concisely,#effec6vely#
par6cipa6ng#in#informal#small#group#discussions,#
and#on#risk#assessment#and#project#planning#

Engineering#Graduate#Adribute#
Development#(EGAD)#Project#
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Other$acHvity$in$Canada$
•  UBC:#Indirect#qualita6ve#assessment#of#GA’s#using#
student#surveys#as#well.#

•  UBC:#assessing#outcomes#using#design#dossiers#
•  Memorial:#Using#a#forma6ve#approach#to#assessing#GA’s#
throughout##course#experiences#using#courseXbased#
outcomes#&#assessments.##Also#using#ePorpolios#for#
assessment#and#to#facilitate#student#reflec6on.#

•  Toronto:#using#communica6ons#porpolios#for#
assessment#of#LLL,#Communica6on#&#professionalism$

•  Calgary:#using#exit#and#alumni#surveys#for#indirect#
assessment#

•  Ryerson:#assessing#LLL#using#work#of#students#in#na6onal#
design#compe66ons#
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Socware$tools$to$support$
outcomes$assessment$
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Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 50#

Previous$tools$review:$



Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 51#



Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 52#

This$review:$
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Engineering#Graduate#Adribute#
Development#(EGAD)#Project# 54#

Future$review:$



Program$objecHves$
and$indicators$

Mapping$the$
curriculum$

Planning$&$
collecHng$data$Analyze$&$

interpret$

Curriculum$&$
process$
improvement$

What$do$you$want$
to$know$about$the$

program?$

1# 2#

3#4#5#

EGAD$recommended$process$

Recommended#reference:##
Biggs,#J.,#&#Tang,#C.#(2011).#Teaching'for'quality'learning'at'university.#Open#university#press.#



Tool$for$Step$1:$Indicator$collecHon$

Tool$for$Step$3:$Course$planning$table$

Tool$for$Step$2:$Curriculum$map$

Tool$for$Step$3:$Rubrics$

EGAD$Recommended$“Process$tools”$


