
Questions for UCR

ÅƛƴŘƛŎŀǘƻǊǎ ƭƻƻƪ ŀ ƭƻǘ ƭƛƪŜ vǳŜŜƴΩǎ - faculty buy-in? 
Are the indicators the priorities of the program?

Åa huge number of courses listed as assessing 
attributes- are they all assessing and 
providinginformation for analysis and reporting?

ÅPrimary focus should be planning assessment, 
working with instructors

ÅStudent survey results
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Sessions

Day 1

1. Big Picture: Overview

2. Goals, questions, and outcomes ςworking time

3. Curriculum mapping and assessment ςworking 
time

Day 2

4. Analysis and interpretation ςCase study

5. Processes and planning - Discussion
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Administrative issues
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Slides and summary handout will be posted to EGAD 
website http:/ /egad.engineering.queensu.ca. Direct link to 
this material is:

Other support and resources will described at the end.

NOTE: These two days will be activeand collaborative 
workshops - feel free to ask questions or comment 
throughout. 

This first session will probably be the least active.

http:// bit.ly/UCR-EGAD

http://egad.engineering.queensu.ca


Graduate Attributes:

The Big Picture

http:// bit.ly/EGADCU



Goals of session 1

You should be able to define terms in including 
graduate attributes, indicators, and assessment 
measures

You should be able to describe the 5 steps of the 
EGAD Program improvement process

You should be able to describe simple tools like 
curriculum maps, rubrics, and course planning tables.
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Outcomes-ōŀǎŜŘ ŀǎǎŜǎǎƳŜƴǘ ƳŜŀƴǎΧ

1. Developing clear descriptions of 
what students should be able to do 
in a course, program, or institution

2. Measuringstudent performance

3. Using datato improve quality of the 
learning environment
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Why learning outcomes?

ÅAssessing and improving quality of learning

ÅCurriculum development

ÅSpace planning

ÅStudent services and academic support planning

wŜǎǇƻƴŘƛƴƎ ǘƻ ƴŜŜŘǎ ƛƴŎƭǳŘƛƴƎΧ

ÅPressure for accountability

ÅaƻōƛƭƛǘȅΣ ŎǊŜŘƛǘ ǘǊŀƴǎŦŜǊΣ άǳƴōǳƴŘƭƛƴƎέ

ÅMultiple modes of delivery



What is the value of identifying 
learning outcomes/indicators?

Hattie, J. (2009). The Black Box of Tertiary Assessment: An Impending Revolution. In L. H. 
Meyer, S. Davidson, H. Anderson, R. Fletcher, P.M. Johnston, & M. Rees (Eds.),  Tertiary Assessment & 
Higher Education Student Outcomes: Policy, Practice & Research (pp.259-275). Wellington, New Zealand: 
AkoAotearoa

A study synthesizing:

800meta-analyses

50,000+studies 

200+ million students

found that explicit outcomes and assessment 
Ƙŀǎ ƻƴŜ ƻŦ ǘƘŜ ƭŀǊƎŜǎǘ ŜŦŦŜŎǘǎ ƻƴ ƭŜŀǊƴƛƴƎΧ
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Student self-assessment

Formative evalution to instructor

Explicit objectives and assessment

Reciprocal teaching

Feedback

Spaced vs. mass practice

Metacognitive strategies

Creativity programs

Self-questioning

Professional development

Problem solving teaching

Χ

Teaching quality

Time on task

Computer assisted instruction

Effect size (performance gain in ů)

800 meta-analyses

50,000+studies 

200+ million students

Hattie, J. (2009). The Black Box of 
Tertiary Assessment: An 
Impending Revolution. In Tertiary 
Assessment & Higher Education 
Student Outcomes: Policy, Practice 
& Research(pp.259-275). 
Wellington, New Zealand: Ako
Aotearoa



Requirements from CEAB Criterion 3.1 & 3.2

3.1:  Demonstrate that graduates 
of a program possess the 12 
attributes

3.2:  Continual program 
improvement processes in place 
using results of graduate attribute 
assessment
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12 Graduate Attributes

1. Knowledge base for 
engineering

2. Problem analysis

3. Investigation

4. Design

5. Use of engineering 
tools

6. Individual and team 
work

7. Communication 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) indicatorsthat describe specific 
abilities expected of students

b) A mapping of where attributes 
are developed and assessed 
within the program

c) Description of assessment tools
used to measure student 
performance (reports, exams, 
ƻǊŀƭ ǇǊŜǎŜƴǘŀǘƛƻƴǎΣ Χύ

d) Evaluation of measured student 
performance relative to program 
expectations

e) a description of the program 
improvement resulting from 
process

13



Indicators:descriptors of what students 
must do to be considered competent in 
the attribute 

Courses

Graduate attributes: generic characteristics, 
expected to be exhibited by graduates

Set by CEAB
N=12

Set by faculty/
program

Set by instructor

Knowledge base: ά5ŜƳƻƴǎǘǊŀǘŜŘ 
competence in university level Χέ
Χ

Communications: άΥ !ƴ ŀōƛƭƛǘȅ ǘƻ 
communicate ŎƻƳǇƭŜȄ ŜƴƎƛƴŜŜǊƛƴƎΧέ

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

ά{ǳƳƳŀǊƛȊŜǎ ŀƴŘ ǇŀǊŀǇƘǊŀǎŜǎ ǿǊƛǘǘŜƴ 
work accurately ǿƛǘƘ ŎƛǘŀǘƛƻƴǎΦέ



Program improvement Process

Lear ning envir onm ent

Pr ogr am & cour se cur r iculum m aps

Lear ning out com es

A ssessm ent

A nalysis & Evaluat ion

Design

SupportDelivery

Course'1' Course'2'

Outcome'1' X"

Outcome'2' X"

Pr ogr am wide In- cour se

Continuous program

improvement cycle

Pr ogr am wide In- cour se



EGADNational Snapshot
Survey Description

33
Questions

8
Demographic

7
Open-response

22
Multiple-choice





With respect to the graduate attribute 
accreditation process, what are the key issues 
or questions at your institution?

Faculty engagement & buy-in

Resources, time & workload

Closingthe loop

1

2

3



PROCESS OVERVIEW
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Program objectives 
and indicators

Mapping the 
curriculum

Collecting dataAnalyze and 
interpret

Curriculum & 
process 
improvement

What do you want 
to know about the 

program?

1 2

345



Tool for Step 1: Indicator collection

Tool for Step 3: Course planning table

Tool for Step 2:Curriculum map

Tool for Step 3: Rubrics

EGAD Recommended άtǊƻŎŜǎǎ ǘƻƻƭǎέ



Program objectives 
and indicators

Mapping the 
curriculum

Planning & 
collecting data

Analyze and 
interpret

Curriculum & 
process 
improvement

What do you want 
to know about the 

program?

1 2

345
STEP 1: Objectives and indicators

(Session 2)



Indicators: examples
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Lifelong learning
An ability to identify and address their own educational needs in a changing
world in ways sufficient to maintain their competence and to allow them to

contribute to the advancement of knowledge

Critically evaluates information
for authority, currency, and
objectivity when referencing

literature.

Uses information ethically and legally 
to accomplish a specific purpose

Identifies gaps in knowledge and 
develops a plan to address

Graduate
attribute

The student:

Describes opportunities for future
professional development.

Indicators



Learning outcome (indicator) elements 
(from Biggs)
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Critically evaluates information for authority, currency, and
objectivity working independently on a research project.

Content area

Level of expectation
όάŘŜǎŎǊƛōŜǎέΣ άŎƻƳǇŀǊŜǎέΣ άŀǇǇƭƛŜǎέΣ άŎǊŜŀǘŜǎέΣ ŜǘŎΦύ

context



CEAB Reporting Requirements: 
Indicators

Engineering Graduate Attribute 
Development (EGAD) Project 25



Process Tool: Indicator collection



Program objectives 
and indicators

Mapping the 
curriculum

Planning & 
collecting data

Analyze and 
interpret

Curriculum & 
process 
improvement

What do you want 
to know about the 

program?

1 2

345
STEP 2: Mapping the curriculum

(Session 3)



Curriculum Mapping

28

Where are attributes/ 
indicators developed?

Where are attributes/
indicators assessed?



CEAB Reporting requirement

Engineering Graduate Attribute 
Development (EGAD) Project 29



CEAB: Course learning outcomes

Engineering Graduate Attribute 
Development (EGAD) Project 30
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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



Useful pieces of information:

ÅWhat methods of instruction do you use in your 
course? (What)

ÅWhat methods of assessment are used in your 
course? (How)

ÅWhich program-level learning outcomes are 
developed in your course? (What)

ÅWhat level of complexity/depth is expected for 
each of the learning outcomes? (Level)

ÅPlease specify how each of the learning outcomes 
are taught and assessed in your course. (How)
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Program objectives 
and indicators

Mapping the 
curriculum

Planning & 
Collecting data

Analyze and 
interpret

Curriculum & 
process 
improvement

What do you want 
to know about the 

program?

1 2

345
STEP 3: Collecting data

(Session 3)



CEAB Reporting Requirement ς
Assessment tools

Engineering Graduate Attribute 
Development (EGAD) Project 35



Assessment Tools

Direct measuresςdirectly observable or 
measurable assessments of student learning

¶ E.g. Student exams, reports, oral examinations, 
portfolios, concept inventories etc.

Indirect measuresςopinion or self-reports of 
student learning or educational experiences

¶ E.g. grades, surveys, focus group data, graduation 
rates, reputation, etc.

36

How to measure learning against specific expectations?



Programmatic assessment approaches
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Student

Instructor

Courses Program Inter-institutional

ePortfolios

Embedded 
in-course

Standardized tests
(FE Exam, CLA+)

Program

Meta rubrics 
(e.g. VALUE)

Direct

Indirect

Local surveys/
focus groups

National surveys 
(e.g. NSSE)

Program tests 

D
ir
e

ct
io

n
 b

y:

Context:



Process tool: Assessment plan
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vǳŜŜƴΩǎ ŘŜƭŜƎŀǘƛƻƴ Ǉƭŀƴ
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Knowledge Problem anal Engtools Design Communications Χ

Faculty-wide

ÅFirst year and faculty-
wide courses

ÅMostly focus on first 
year knowledge, 
design, and on 
professional skills

ÅProgram wide surveys 
including NSSE, meta-
rubric assessment, 
CLA+

Multi -department. E.g.:

Å Service teaching (e.g. math)
Å Engineering science program 

taking MECH, ECE courses

Å Mostly focus on knowledge 
and engineering tools

Individual program

ÅWhat are key 
expectations of your 
program?

ÅMostly focus on 
knowledge, 
engineering tools, 
and problem analysis



Process Tool: Course planning table
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(Session 3 Activity)



Assessment methods
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Local written exam 
(e.g. question on final)

Standardized written exam 
(e.g. Force concept inventory)

Performance appraisal
(e.g. Lab skill assessment)

Simulation
(e.g. Emergency simulation)

Behavioural observation
(e.g. Team functioning)

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

Oral exam
(e.g. Design projects presentation)

Focus group

Surveys and questionnaires

Oral interviews

Portfolios
(student maintained material)

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



Scoring

ÅNumeric (mark out of 10)

ÅRubric (discrete levels with description of 
performance)

ÅComplete/not complete
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Process Tool: 
Rubric
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Validated rubric development
(University of Toronto) 



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 
όvǳŜŜƴΩǎύ

Calculus course had three learning outcomes 
that were indicators for Knowledge base in first 
year:

1.Create mathematical descriptions or expressions 
to model a real-world problem

2.Select and describe appropriate tools to solve 
mathematical problems that arise from modeling 
a real-world problem

3.Use solution to mathematical problems to inform 
the real-world problem that gave rise to it

Instructor assessed those by specific questions 
on exam

48



9ȄŀƳǇƭŜ όŎƻƴǘΩŘύΥ
Outcome #1: Create mathematical descriptions or 
expressions to model a real-world problem

49

Question Context: calculating intersection of two trajectories



Tracking outcomes scores derived 
from exams
Student name Exam mark 

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

Learning outcome 2mark 
from exam question 5 
(/6)

Bill 70 6 2

Sandra 72 4 6

Ahmed 86 6 6

Yin 68 3 4

50



Program objectives 
and indicators

Mapping the 
curriculum

Collecting dataAnalyze and 
interpret

Curriculum & 
process 
improvement

What do you want 
to know about the 

program?

1 2

345
STEP 4: Analyze and interpret

(Session 4)



CEAB reporting requirement
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Approaches to Analyzing data

ÅLook at data by indicator/attribute

ÅAggregate indicators and plot

ÅCross sectional comparison (e.g. 1st vs4th year)

ÅLongitudinal

ÅCompare between institutions

ÅCompare special programs within institutions
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54(Session 4 activity)
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Priority 1: Resources

First year

Second year

Third year

Fourth year



Priority 1: Resources





Program-wide rubrics
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Student development
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