Questions for UCR

indicators look a lot like Queen’s - faculty buy-in?
Are the indicators the priorities of the program?

a huge number of courses listed as assessing
attributes- are they all assessing and
providing information for analysis and reporting?

Primary focus should be planning assessment,
working with instructors

Student survey results
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Sessions

Day 1
1. Big Picture: Overview
2. Goals, questions, and outcomes — working time

3. Curriculum mapping and assessment — working
time

Day 2
4. Analysis and interpretation — Case study
5. Processes and planning - Discussion



Administrative issues

Slides and summary handout will be posted to EGAD
website http://egad.engineering.queensu.ca. Direct link to
this material is:

http://bit.ly/UCR-EGAD

Other support and resources will described at the end.
NOTE: These two days will be active and collaborative
workshops - feel free to ask questions or comment

throughout.

This first session will probably be the least active.


http://egad.engineering.queensu.ca

Graduate Attributes:
The Big Picture



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.



Outcomes-based assessment means...

of
what students should be able to do
In @ course, program, or institution

student performance

to improve quality of the
learning environment



Why learning outcomes?

* Assessing and improving quality of learning

* Curriculum development

* Space planning

e Student services and academic support planning

Responding to needs including...

* Pressure for accountability
* Mobility, credit transfer, “unbundling”
 Multiple modes of delivery



A study synthesizing:
meta-analyses

studies

students

found that explicit outcomes and assessment
has one of the largest effects on learning...

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:
Ako Aotearoa



Effect size (performance gain in O)

Computer assisted instruction
Time on task

Teaching quality

Problem solving teaching
Professional development
Self-questioning

Creativity programs
Metacognitive strategies

Spaced vs. mass practice
Feedback

Reciprocal teaching

Explicit objectives and assessment
Formative evalution to instructor

Student self-assessment

] 800 meta-analyses
_ 50,000"‘ studies
200"‘ million students

0.8 1 1.2 1.4



Requirements from CEAB Criterion 3.1 & 3.2

) engineerscanada
_ ingénieurscanada

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

3.2: Continual program
improvement processes in place

Canadion Engineering Acreditation Bl using results of graduate attribute
Accreditation Criteria and Procedures assessment

Bureau canadien d’agrément des
programmes de génie
Normes et procédures d’agrément

11



12 Graduate Attributes

Knowledge base for
engineering

Problem analysis

nvestigation

Design

Use of engineering
tools

Individual and team
work

10.

11.

12.

Communication skills
Professionalism

Impact on society and
environment

Ethics and equity

Economics and project
management

Lifelong learning



Elements of a program improvement process

(and required by CEAB)
a)

Accreditation Criteria and Procedures

Normes et procédures d’agrement

indicators that describe specific
abilities expected of students

b) A mapping of where attributes

c)

d)

are developed and assessed
within the program

Description of assessment tools
used to measure student
performance (reports, exams,
oral presentations, ...)

Evaluation of measured student
performance relative to program
expectations

a description of the program
improvement resulting from
process



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

Knowledge base: “Demonstrated
competence in university level ...”

—  Set by CEAB

- o N=12
Communications: “: An ability to
communicate complex engineering...”

Indicators: descriptors of what students

must do to be considered competent in

. t by facult

the attribute - Set by facu y/

“Summarizes and paraphrases written program

work accurately with citations.”

e Em - e S e oy

. Courses

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

7/
-_—eem e e - e - -

N e

— Set by instructor




Learning environment

Learning outcomes

Analysis & Evaluation .
Program wide In-course

Continuous program

: improvement cycle

<

Assessment

. Program & course curriculum maps
Program wide In-course

T CTT

Outcome'l’ X"

Outcome'2' X"




EGAD National Snapshot

Survey Description

Questions

L

8 7

Demographic Open-response

22

Multiple-choice




24

18

12

Which activities for outcomes-based curriculum improvement have you

completed or already have in place?

1. ldentifying people to be involved

2. Established objectives and indicators
3. Mapped the curriculum

4. Faculty engagement activities

5. Assessment & data collection

6. Analysis & interpretation of data

7. Curriculum & program improvement
8. Closing the loop




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

engagement &

time & workload

the



PROCESS OVERVIEW



1

Program objectives
and indicators

Curriculum &
process
improvement

5

Analyze and
interpret

a4

2

Mapping the
curriculum

Collecting data

3



EGAD Recommended

Tool for Step 1:

Year 1 Year 2 Year 3 Year 4

Problem Analysis

Design

Communication

Impact of
Engineering

Tool for Step 2:

APSC100 APSC111 APSC131

Problem Analysis EEVELIN Develop, Develop,

Assess

Assess Assess Assess
Design Develo
g & - - Assess -
Assess
Communication Develop, Develop,
- Assess
Assess Assess
Impact of B
. . evelo
Engineering P, - Assess Assess -
Assess

APSC151 APSC161

APSC171

Tool for Step 3:

. Apply a general process for solving complex problems. (APSC-DE-1-01)

. Select and apply appropriate quantitative model and analysis to solve problems.

. Effectively communicate following a prescribed format, using standard grammar and mechanics.
(APSC-CO-1-03)

. Apply concepts including occupational health and safety principles, economics, law, and equity to
engineering problems. (APSC-IM-1-03)

. Apply critical and creative thinking principles to solve contextualized problems. (APSC-PA-1-03)

. Apply a numerical modelling tool to create a model used to solve complex problems

Activity

APSC 100
Course Outcomes

Teaching Assessment

Tool for Step 3:

Not
Demonstrated

0-3 4 5 ()
Problem
Definition

Proposed
Process
(APSC-DE-1-01)

Marginal

Developing Expectation

Outstanding

7-8




1

Program objectives
and indicators

(Session 2)

Curriculum &

Analyze and
process .
: interpret
improvement
5 4

STEP 1: Objectives and indicators

2

Mapping the
curriculum

Planning &
collecting data

3



Indicators: examples

Graduate
attribute

_—

The student:

Indicators —




Learning outcome (indicator) elements
(from Biggs)

Level of expectation
(“describes”, “compares”, “applies”, “creates”, etc.) /[Content area]

-
Critically evaluétes information for authdrity, currency, and
objectivity working independently on a research project.

. . y,

\

context J

24



Instructions:

CEAB Reporting Requirements:

Indicators

List the indicators associated with each attribute together with the learning activities where the indicator has been used to assess performance of
students (as highlighted in Table 3.1.1). Rows are provided but there is no expectation that they will all be used for any particular attribute. If

maore rows are needed, add rows as required.
Please delete the sample entries and highlighting to use this table.

Table 3.1.2: Indicators and Learning Activities Assessed
Relative Level
Graduate Attribute Indicator
Inroductory Intermediate Advanced
Creates mathematical descriptions for model real-world problems MATH101
Selects and describes appropriate tools and methodologies to solve mathematical problems MATHZ02
Recalls and describes fundamental concepts in chemistry CHEM101 N5CI204
Recalls and describes fundamental concepts in physics PHYS102 MSCI204
Knowledge base : : -
Recalls and describes fundamental engineering concepts ENGR101
Comprehends and applies fundamental engineering concepts ENGR202
Comprehends and applies discipline-specific engineering concepts DSPE202 DSPE401
Identifies known and unknown information, uncertainties and biases ENGR103 DSPEZOA D5PE302
Creates process for solving problem including approximations and assumptions ENGR103 DSPE201 DESX401
Problem analvsis Selects and applies appropriate quantitative model and analysis to solve problem ENGR103 DSPE302 DESx401
Y Evaluates validity of results, risks, errors and uncertainties ENGR103 DSPE302 DESX401
Generates working hypotheses ENGR202 DSPE202 DSPE302
Applies and tests working hypotheses ENGR202 DSPE202 DSPE302
Designs investigations and/or experiments DSPEZ02 DSPE302 DESX401
Investigation - -
Synthesizes data to reach conclusions DSPE302 DESX401
Assesses validity of conclusions within limitations of data and methodologies DSPE302 DESX401




Process Tool: Indicator collection

Year 2 Year 3

Applies critical and
creative thinking
principles to solve :
contextualized problems.

Problem Analysis

Employ and apply design Applies technical
- processes and tools with | knowledge, models/

. - emphasis on early stages | simulations, and/or Follows appropriate
Follows a general design N ; . . . .
. - (problem definition, - appropriate computer | iterative design process
process to design system, : : . e : . » .
- creative thinking - aided design tools with ' involving knowledge,
component, or process } . . ; L
' processes for idea  iteration to analyze - creativity, justifiable
to solve open-ended ; . - ; : ; L .
- generation and decision : and construct potential  decision making,
complex problem. ; i i ; . . i .
- making) on multi- - design solutions to - analysis, and tools.
disciplinary and - complex open-ended '
disciplinary projects. - problems.
Effectively communicates : E
. . technical information - Demonstrates - Demonstrates
commun|cat|°n following a prescribed conciseness, precision, conciseness, precision,
format and using -and clarity of language in ' and clarity of language in
standard grammar and technical writing. technical writing.
mechanics. 5 : 5
| In the context of
. . P . _engineering activit
Devises solutions for . Devises solutions for g g B . ¥
. : ; . . - evaluates societal,
. . engineering problems - engineering problems business. and technical
ImpaCt of Englneerlng that incorporate that incorporate ’
. . : . . . - norms of other cultures
technical, social, - technical, financial, P e
. P : - while maintaining
environmental, and legal  social, environmental, . .
: - ethical, moral position
factors. - and legal factors. =

- required for engineering
- practice in Ontario. '




1

Program objectives
and indicators

Curriculum &

Analyze and
process .
: interpret
improvement
5 4

STEP 2: Mapping the curriculum

2

Mapping the
curriculum
(Session 3)

Planning &
collecting data

3



Curriculum Mapping

Where are attributes/ Where are attributes/

indicators developed? indicators assessed?

28



CEAB Reporting requirement

List all learning activities (courses etc) that relate to specific graduate attributes. Highlight those activities where student achievement has
Instructions: been, or is planned to be, assessed.
Please delete the sample entries and highlighting to use this table.
Table 3.1.1: Summary Graduate Attribute Curriculum Map ;
Graduate Attribute SO
1 i 3 L] 5 6 T ]
CHEM101 PHYS102 MATHZ01 MATH202 MATH3IOM DSPE30Z DSPE401 DSPE40Z
MATH101 MATH102 MATH203 EMGRZ0Z DSPE3 DSPE304 DSPE403 DSPE404
Knowledge base EMGR101 EMGR102 ENGR201 WSCI1202 DSPE303 DSPE3DA DSPE405 DSPE4D6
ENGR103 CMPT102 MSCI1201 WSCI1204 DSPE30S
DSPEZON DSPE2OZ
STATZ201
ENGR103 DSPEZON DSPE303 DSPE30Z DESX401
Problem analysis DSPE305 DSPE30A DESX403
ENGR20Z DSPE302 DESXA401
e DSPEZOZ DESX403
DESX101 DESX102 DESX301 DESX302 DESX401 DESX402
Desian DSPE303 DSPE304 DESX403 DESX404
v DSPE405 DSPE406
ENGR102 DSPE3ON CO-0P DSPE401
Use of engineering tools CMPT102 CO-0FP DESX401
btk DESX403
DESX101 DESX102 DESX301 DESX302 DESX401 DESX402
individual and team work CO-0F CO-0P DESX403 DESX404
ENCS101 ENCS102 ENCS20Z DSPE303 DESX302 ENC5401 DESX402
. DESX1(1 DESX102 CO-0P CO-0p DESX404
Communication skills




CEAB: Course learning outcomes

Appendix 6C - Course Information Sheet

To be completed for_every compulsory and elective course. Data used to validate input is stored in columns P-X of this worksheet. Macros are provided to add learning instructors,
outcomes, texts and laboratory content. ADDING OR DELETING ROWS IN ANY OTHER WAY WILL INVALIDATE THIS WORKSHEET.

Instructions:

Course number: CS_ELECT
Course title: Complementary Studies Elective
Calendar web link:
*Notes:
* Provide explanatory notes on inconsistencies with calendar information (if applicatble)
CEAB course type - J| Ei‘:sniumculum CAegory | ih Matural science Complementary studies Engineering science Engineering design
) T Al percentage: 0% 0% 100% 0% 0%
Compulsory Elective Total 5 6
CEAB graduate attribute 1 £ 3 4 5 ] 7 ] 8 10 1 12
content** KB PA P, Des. Tocls Team Comm. Prof. Impacts Ethics Econ. LL
(content code): I I I I | I
** Enter content code most appropriate for each attribute
Content level codes: blank = not applicable (less than 2 AUY; | = introduced (introductory); D = developed (intermediate); A = applied (advanced)
Professor-in-charge : (name, reg-status, PhD, acad. rank) _All other instructor(s): (name, reg-status, PhD, acad. rank)
Family name Initial(s} L. Status Doctorate Acad Rank Family name Initial(s} L. Status Doctorate Acad Rank
tha Unknown Unknown Unknown
Total instructional hours per Hours per section Total num. sections Teaching assistants Average grade Failure rate
Course delivery and outcomes: week Lecture Lab/tut Lecture Labstut Number Hours % Letter (%)
3 3.0 0.0 1 0 0 0.0 B 1-2

Learning cutcome indicators

M| LA B | LA P3| —

Major learning ocutcomes:




Process Tool: Curriculum map

APSC 100 APSC111 APSC131 APSC151 APSC161 APSC171

Problem Analysis [DEVEIT 5
Assess

Develop,

Develop, | |
Assess

Assess

Design Develop,
e P - - ~ Assess - -
Assess

Communication Develop,  Assess Develop,

Assess ~ Assess

Impact of
Engineering

Develop,

- ~ Assess  Assess - -
Assess

31



ing to Courses (UBC)

Mapp

Example
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Introduce
Emphasize

Utilize

Course Number

150
100

101

APSC
MATH

MATH

152
153

MATH

PHYS
PHYS
APSC
MATH

170
201
253
256

MATH

220
221
222
223

MECH

MECH

MECH

MECH




Useful pieces of information:

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

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

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

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

Please specify how each of the learning outcomes
are taught and assessed in your course. (How)



1

Program objectives
and indicators

Curriculum &

Analyze and
process .
: interpret
improvement
5 4

STEP 3: Collecting data

2

Mapping the
curriculum

(Session 3)

Planning &
Collecting data

3



Instructions:

Table 3.1.3:

CEAB Reporting Requirement —
Assessment tools

Provide examples of the assessment tools (rubric or other) used to comparatively evaluate performance for any 12 indicators listed in Table
3.1.2. At least one indicator for each of the 12 attributes must be included. Change column headings as required. Add or delete columns as
required. Provide performance descriptors that exactly correspond to those used in assessment. A complete set of all assessment tools

should be available to the visiting team at the time of the visit.
Please delete the sample entries and highlighting to use this table. If a program uses a different number of levels of performance than
what is in the example, columns may be added or deleted. The example shows four levels of achievement but this can be modified to

suit the program.
Examples of Assessment Tools

Graduate Attribute

Performance level

Level 0

Level 1

Level 2

Level 3

Level descriptor

Fails to meet
expectations

Minimally meets
expectations

Adequately meets
expectations

Exceeds expectations

Knowledge base

Recalls and describes
fundamental concepts in
chemistry

Less than 50% on final
examination

50% to 60% on final
examination

60% to 80% on final
examination

Greater than 80% on final
examination

Problem analysis

Creates process for solving
problem including
approximations and
assumptions

Process unacceptable and
treatment of
approximations and
assumptions inadequate

Process acceptable but
treatment of
approximations and/or
assumptions marginal

Process and treatment
of approximations and
assumptions acceptable

Process and/or treatment
of approximations and
assumptions exceptional

Investigation

Indicator:

Performance descriptor

Performance descriptor

Performance descriptor

Performance descriptor

Design

Indicator:

Performance descriptor

Performance descriptor

Performance descriptor

Performance descriptor

Use of engineering
tools

Indicator:

Performance descriptor

Performance descriptor

Performance descriptor

Performance descriptor




Assessment Tools

How to measure learning against specific expectations?

Direct measures — directly observable or
measurable assessments of student learning

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

Indirect measures — opinion or self-reports of
student learning or educational experiences

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



Programmatic assessment approaches

Direct
Indirect Context:
<€ >
R Courses Program Inter-institutional
Student ePortfolios
<
o)
c
(o) Embedded
B | Instructon i course
.g Program tests
o) Meta rubrics Standardized tests
(e.g. VALUE) (FE Exam, CLA+)
Program Local surveys/ National surveys
v focus groups (e.g. NSSE)

37



Process tool: Assessment plan

Program level assessment

Attribute

Course level

assessment

Direct methods

Indirect methods
Graduating student

] , Standardized
Problem analysis Project 1 & 2 survey
Instrument
Faculty Survey
, Graduating student
. , Standardized
Design Project 1 & 2 survey
Instrument
Faculty Survey
. NSEE
Standardized ,
- .. . Graduating student
Communications Project 1 & 2 Instrument e
Program-wide Rubric Y
Faculty Survey
NSEE
i . . Graduating student
Lifelong learning Project 1 & 2

survey
Faculty Survey




Queen’s delegation plan

Knowledge Problem anal Eng tools Design Communications

Individual program Multi-department. E.g.: Faculty-wide

* What are key e Service teaching (e.g. math) * First year and faculty-
expectations of your * Engineering science program wide courses
program? taking MECH, ECE courses

* Mostly focus on first

* Mostly focus on * Mostly focus on knowledge year knowledge,

knowledge, and engineering tools design, and on

engineering tools,
and problem analysis

professional skills
Program wide surveys
including NSSE, meta-
rubric assessment,
CLA+

39



Process Tool: Course planning table

1. Apply a general process for solving complex problems. (APSC-DE-1-01)

Select and apply appropriate quantitative model and analysis to solve problems.

. Effectively communicate following a prescribed format, using standard grammar and mechanics.
APSC 100 (APSC-CO-1-03)

Apply concepts including occupational health and safety principles, economics, law, and equity to
engineering problems. (APSC-IIMI-1-03)

5. Apply critical and creative thinking principles to solve contextualized problems. (APSC-PA-1-03)

6. Apply a numerical modelling tool to create a model used to solve complex problems

N

o

Course Outcomes

Teaching Activity Assessment

Motivation: course overview Critical Thinking Pre-test Word/Excel assignment (CLO 3)
and structure | 5

Models: Mini MEA1 Intro to MATLAB: Starting Mini MEA1 to be done by end of

Goal: what is a model (drawing, MATLAB, variables, operations, lecture (CLO 2,5,6)
text, equations describing plotting, scripts, and publishing

behaviour), and using MATLAB  a MATLAB script.
script as part of a model :

Argumentation: analyze past Conditional statements
assignments for effective 5

argumentation

Goal: Create argument

related to MEAL. Process for

creating reports

Complex problem solving: Curve fitting and interpolation MEA 1 Draft Submission
Complex problem solving : [Cl@1,273'5'6)
process. 5

Goal: Identify stakeholders and
asking relevant questions for
MEA1




CHEE 321 2012-2013 ||

Module overview

Course learning outcomes (CLO): Students will be able to:

1. Calculate operating parameters (size, tlowrates, conversion, etc...) tor isothermal and non-isothermal operation ot ideal well-

mixed batch and continuous reactors, and for ideal plug-tlow reactors

-2

continuous reactor systems with single or multiple reactions
3. Formulate an overall rate expression from a series of elementary mecl

stic steps

Formulate a set of consistent material and energy balance equations to gescribe opergtion of batch, semi-contijpuoys and

Session

Activity)

4. I1We5tigate the choice of reactor type and operating conditions on output such as reactant conversion, selectivity and vield.

Students are expected to augment lecture material through reading of associated sections of the textbook, and to practice execution of course principles

by mmpletinﬁ posted problem sets

Module Lecture approach and content Tutorial approach and content Assessment (CLO, and %o of course
orade)
Module I | Reactions and the GMBE
(Wks 1-2) e Reaction Rates, Rate Laws and : g - -
. - Worked examples. based on lecture material Material is included on mid-term (CLO1)
Stoichiometry
*  The General Mole Balance Equation A set of practice problems is also posted
(GMBE) and Ideal Reactors (unmarked)
e Estimating Rates from Experimental
Data
Module 2 Isothermal Reactors: Single Reaction in Batch,
(Wks 3-5) CSTR, PFR
, , L , Worked examples. based on lecture material Material is included on mid-term (CLO1)
¢ Solving Problems using Stoichiometric
Tables , . A set of practice problems is also posted Design assignment 1 (10%, CLO1, CLO4)
e Levenspiel Plots (Reactor Sizing) and (unmarked)
Multiple Reactors
¢ Reversible Reactions
Midterm Covers Modules 1 and 2 Midterm exam: 2-3 questions will target
CLOI, worth 20% of course grade
Module 3 NonIsothermal Reactor Design

(Wks 6-8)

Forms of the Energy Balance (EB):
Isothermal and Adiabatic

CSTR with the EB: multiple steady-
states

Worked examples. based on lecture material

A set of practice problems is also posted

Material is included on final (CLO1.
CLO2)




Assessment methods

Local written exam External examiner
(e.g. question on final) (e.g. Reviewer on design projects)

Oral exam
(e.g. Design projects presentation)

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

Performance appraisal

: Oral interviews
(e.g. Lab skill assessment)

Simulation
(e.g. Emergency simulation)

Behavioural observation .
(e.g. Team functioning) group

Portfolios Archival records

Surveys and questionnaires

(student maintained material) (registrar's data, records, ...)

42



Scoring

* Numeric (mark out of 10)

* Rubric (discrete levels with description of
performance)

 Complete/not complete



Process Tool:
Rubric

Problem
Definition

Proposed
Process

Conclusions

Argumentation

Communication

Not

Demonstrated

0-3

Problem not defined, little

useful information, or
information directly
copied.

No or inadequate process

described

No analysis, or model/
analysis selected is
inappropriate, or can’t
draw conclusions

No evaluation of solution.

Unsupported or trivial
arguments

Report difficult to
understand

Marginal
4

Some important
information or biases
not identified, or
trivial/incorrect
information included.

- Process identified

- misses critical factors;
- some assumptions left
- unidentified or

unjustified.

Model used has
significant errors or
uses inappropriate
assumptions.

- Superficial evaluation
- of solution and
superficial

recommendations to

prevent future failures

Arguments weak
overall

- Understandable but
. not formatted

- following guidelines;
- many grammatical

. errors

. Process is clear but
| missing some
‘ elements

Model has minor

Developing

5

Expectation

6

- Clearly defines scope
- of problem,

Problem definition is
clear but missing
some elements.

- stakeholders, and
- required goals.
- Summarizes and

- assesses credibility of
“information used.

' Creates justified

' process for solving
 problem, including
tests/investigation,
 supported by

~information.

' Creates and applies

. quantitative model

errors or
unsupported
approximations or
assumptions

. using supported

- analysis,

" approximations and
' assumptions.

- Evaluates validity of
“results and model for,
- drawing well-

Most of the elements
under “expectation”
met, but not all

supported

- conclusions about
- causes of failure and
- supported

- recommendations for
“to prevent future
failures.

Arguments include
: some but not all
 critical elements

Clearly formatted
following guidelines
but obviously needs
proofreading

- Makes claims
 supported by data

- and backing, with

' appropriate qualifiers

' Concise and clearly
- formatted following
- guidelines with few
- grammatical errors

Outstanding

7-8

Meets expectations
and: Includes
information from
authoritative sources
to inform process,
model, and
conclusions.

Meets expectations
and: Comprehensive

- process described

- with multiple

- possible approaches
- described and

- compared.

Meets expectations
- and: Sophisticated

model used
incorporating several
effects; uncertainty
in model’s input
variables shown by
range of output
values

Meets expectations
and: Quantifies
possible error/
uncertainty in model
conclusions and
provides multiple
thoughtful

- recommendations
- prevent future
failures.

' Meets expectations

- and: Claims

- supported by

- authoritative backing
- and comprehensive

- description of

context in which they
apply.

Meets expectations
and:Varied
transitions,
attractively
formatted, no
grammatical errors



Outcomes Rubric and Assessment Plan for closed-end problems

Meaning Letter Score General Rubric for Engineering Science
Grade M0 Problems (Higher levels include the abilities
required in lower levels)
All Obtains mathematically correct answer and
Maste expectations interprets answer in physical and/or practical
(5) y are met well, A 8,9,10 context. Presentation clear and concise.
some Describes all assumptions/approx., and
exceeded. context under which it is true.
High Quali Al Justifies simplifications, applies appropriate
'igh Quality expectations B 7 mp  4PP PProp
(4) mathematical approach
are met well.
Many
. expectations - . , .
Developing are met. Some o 6 Elmpllﬂe?. equations/models with appropriate
(3) assumptions
aspects need
more work.
Most aspects Recognizes need for appropriate models and
Marginal need more related equations, states them in appropriate
D 5 . .
(2) work to meet frame of reference and identifies all
expectations. boundary/initial conditions
Evidence is
Not either missing
Demonstrated or performance F 0,1,2,3,4 Makes conceptually incorrect errors

(1)

entirely
unsatisfactory.




Validated rubric development

(University of Toronto)

Design rubrics adapted and compiled from a wide variety of sources| (see Reference section

Outcome | Indicator Fails Below Meets Excce
The student displays the ability to...

...frame a ...identify stakeholders Little consideration of Some essential stakeholders | All expected stakeholders Comp

problem in stakeholders. missing,. identified. list of

design terms | ...elicit requirements Minimal evidence of Some evidence of Evidence of stakeholder Comp

from stakeholders stakeholder engapement or | stakeholder enpagement or | engagement and credible stakeh

research. credible research. research. resear:

Minimal linkage to Some linkage to engineering | Clear links to engineering sOurce

engineering requirements. requirements. requirements. Well d

engine

...EXtract requirements Minimal review of Some review of Good review of relevant Comp

from conventions, conventions, standards, or conventions, standards, or conventions, standards, or relevas

standards, or protocols protocols. protocols. protocols. standa

Minimal linkage to Some linkage to engineering | Clear links to engineering Well d

engineering requirements. requirements. requirements. engine

...eXtract requirements Minimal review of state of | Fair review of state of the Good review of state of the | Comp

from similar work, past the art. art. art. state o

work, or the State of the | Minimal linkage to Some linkage to engineering | Clear links to engineering Well d

Art engineering requirements. requirements. requirements. engine

Essental engineering Expected engineering Projec

elements missing (e.g. elements included. standa

safety, cost, etc.). when :

...formulate design poals | Design goals are not Design goals connect in Design goals are mostly Desigi

and subgoals connected in any way to SDME Way to requirements. | connected to requirements. | conne

reaniremMAenTs Sithonals are snmeurhar Snhonale are relared o Shon




Example: Rubric for design report (UBC)

Level of Mastery

Criterion Unacceptable Below Expectations Meets Expectations Exceeds Expectations
0 1 2 3
. . . L Parameter studied is Parameter studied is
2.1 Problem Team is NOT able to identify the | Parameter studied is NOT appropriate for project, AND appropriate for project, AND

Identification

parameter they are using the
prototype to study.

directly relevant to project
success.

the team is able to provide
some justification why.

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 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



Example (cont’d):
Outcome #1: Create mathematical descriptions or
expressions to model a real-world problem

Question Context: calculating intersection of two trajectories

Histogram for Test 1, Question 2

100 +
60 T

Frequency

20 +

60 +
40 +

@ Frequency
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Tracking outcomes scores derived
from exams

Student name | Exam mark mark mark
(/100) from exam question 2 from exam question 5
(/6) (/6)

Bill 6 2
Sandra 4 6
Ahmed 86 6 6
Yin 68 3 4
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1

Program objectives
and indicators

(Session 4)
Curriculum &
Analyze and
process .
: interpret
improvement
5 4

STEP 4: Analyze and interpret

2

Mapping the
curriculum

Collecting data

3



CEAB reportin

requirement

Table 3.1.4: -'Euamples of Assessment Results
Graduate Attribute Indicator Results {add more columns as required)
OEND 2= 0]
Exceeds :I': Excesds
Recalls and describes ] ]
\ Maals Meats |1
Knowledge base fundamental concepts in ; | ]
chemist Marginal Marginal
v - - | | | :
Fails D Fails T 1 1 1 1 |
0 10 20 0 40 50 60 70 0 0 n o 40 50 &0
BEmIE [« S-EE ]
1 1 1 1 1 1
n Excaads Excaads
Creates process for solving ] ] | |
roblem includin Maets [ Masts
Preblem analysis P . \ 3 d 1 1
upprﬂxm?atrﬂns an Marginal — Marginal —
assumptions ] :
Fails Fails
1 1 1 1 1 | |
0 10 20 0 40 50 B0 m 0 & 0 50 ka ra i
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Approaches to Analyzing data

* Look at data
indicators and plot
comparison (e.g. 15t vs 4t year)

* Compare
* Compare special programs



Continuous Improvement Case
novemeer 11,2010 (S€SSiON 4 activity)

Stuady
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400
360 =
320
280
240

200

160
120
80

40

Problem Analysis (APSC-PA-1-03)

Design (APSC-DE-1-01)

B Not Demonstrated M Marginal

Not Demonstrated

(0-3)

Unsupported or
trivial arguments

No or inadequate
process described

Report difficult to
understand

Marginal

(4)

Arguments weak
overall

Process identified,
misses critical factors.

Understandable but
not formatted...

.. Developing

Developing
(5)
Arguments include

some but not all critical
elements

Process is clear but
missing some elements

Clearly formatted
following guidelines ...

& High Quality

Communication (APSC-CO-1-03)

High Quality
(6)
Makes claims supported

by data and backing, with
appropriate qualifiers

Creates justified process
for solving problem..

Concise and clearly
formatted....

B Mastery

Meets expectations
and: Claims
supported...

Meets expectations
and: Comprehensive
process...

Meets expectations
and:Varied transitions...
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Engineering Program Attribute Performance
Mastery -
High Quality- g 8
Meets Expectations -
Marginal -
Not Demonstrated -

Mastery -
High Quality -
Meets Expectations -

Marginal -
Not Demonstrated -

Mastery -

0 H 0 0
High Quality - : i 2
Meets Expectations - . +
Marginal - . |
Not Demonstrated -
Mastery - T 0
High Quality - T : g

Meets Expectations -
Marginal -
Not Demonstrated -

CO DE EC EE ET IM_ IN KB LL PA PR TW
Attribute
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Program Attribute Targets by Indicator
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Indicator Cnmiarisnn to Previous Years

academic_year

Uitipie years =
—— - E—— — - — o

i i i (] i i i i
Mot Demonstrated Marginal Meets Expectations Mastery Mot Demonstrated Marginal Meets Expectations Mastery
Performance



Program-wide rubrics
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M 1st Year (n
M 4th Year (n
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Rubric Level

Student development

4
— 3
~ 4
/{/
=
= - / - / g
o ’f ~ 2 y PP _ ///’
8= — ; 7 -
- / '/,,/
)\\@ /,/

/ r\ //'/

1 ~ g~

Year 1 Year 2 Year 3 Year 4 Year 1 Year 2 Year 3 Year 4

O Problem Solving

Define Problem
Identify Strategies
Propose Solutions
Evaluate Solutions
Implement Solutions

Evaluate Outcomes

© (ritical Thinking

Explanation of Issues
Evidence

Context and Assumptions
Studen’s Position

Conclusions and Outcomes



OBSERVED CLA+ SCORE

Benchmarking

1500 1

1st Year- 90t Percentile

1400 -

1300 -

1200

1100 -

1000 -

900 -

800 -

*" 4th Year- 98th Percentile

@ Exiting 4" Year means from
all participating 4-Year
Colleges and Universities

Queen’s University 1% Year
(u=1169) n=546

@ Queen’s University 4th Year
(u=1258) n=41

700 800 900 1000 1100 1200 1300

1400 1500

EXPECTED MEAN SENIOR CLA+ SCORE



1 2

Program objectives Mapping the
and indicators curriculum

Curriculum &

Analyze and Collecting data
process
: interpret
improvement
5 4. 3

STEP 5: Curriculum and process improvement



Program decisions and changes

 CEAB is looking for linkage between the
outcomes assessment process and official
curriculum oversight (curriculum committee,
etc.)

* Critical to have decision making group involved
in the outcomes assessment process



Curriculum changes informed by data

Queen’s: In 2011, our data led us to make some
changes:

* Need to communicate the process better to
students; describe learning objectives in courses.

* First year: focus on improving how to make
effective arguments, evaluating complex problem
solutions against objectives, written
communications, and evaluating information

* Second year: emphasis on summarizing important
information clearly and concisely, effectively
participating in informal small group discussions,
and on risk assessment and project planning

Engineering Graduate Attribute
Development (EGAD) Project



Software tools to support



Previous tools review:

DesireZLearﬁk VWAYP:OINT

OUTCOMES

* o

[ T'\r
olumen Ivelext

TS
d

v .2 canvas fnoodle

TTTTTTTTTTTTT

Engineering Graduate Attribute
Development (EGAD) Project



Waypoint

eLumen Canvas Moodle Desire2Learn LiveText
Outcomes
1. LMS, L/CMS or CPI CPI LMS L/CMS CPI L/CMS CPI
2. Integration Custom LTI & API LTI & API LTI & API LTI & API LTI & API
3. Rubric-based assessment
3a. | Rubric Generation e ¢ SO Y7 YOI LI YOI
3b. | Customizable e LI 9 S S S
3c__| Rubric Repository T IX XXX = I I XY
4. Learning Outcomes
4a. | Multi-level capability ST LT ST X g LT LI
4b. | Multi-level mapping XL w0 w0 LI LI XX
4c. | Multi-instance mapping I I WX I I I
4d. | Outcomes Repository LOLLIL LTI DO LI S LI
5. Assessment
5a. | Direct & Indirect Evidence XY I YX X e LIIL I LI XWX
5b. | Multiple assessors YW TR YW I T T
5¢. | In-line grading W I W WX Y X
5d. | In-line feedback A I X I YW YK
6. Analytics
6a. | Multi-level reporting e e e S 97 LI SO T
6b. | Tabular reporting SCIL I X X e I I
6¢c. | Graphical reporting ¥ L 9 A YT Y
6d. | On-demand reporting LTI XL X LI LI LT
6e. | Longitudinal reporting T T e X LI SLIL LI
6f. | Custom group reporting SLTLIX e X w0 g e
7. Pricing
7a. | Hosting Model Self or SaaS SaaS Self SaaS Self or SaaS SaaS
7b. | Subscription Yearly License Open-source Open-source Yearly License Yearly License | Yearly License
7c. | Cost FTE Scaled FTE Scaled ($28) Free FTE Scaled ($12-20) [ FTE Scaled $80-98

Engineering Graduate Attribute
Development (EGAD) Project




chalk &wire (P: CoursePeer

A

tntrada

B>
IS E E K supercruncher

Engineering Graduate Attribute
Development (EGAD) Project
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Chalk & Wire CoursePeer Entrada Atlas Curriculum Mapping iSeek Supercruncher
1. Classification AP LMS/AP L/CMS CMT AS
2. Integration LTI & API LTI & API API - API
3. Rubric-based assessment
3a. Rubric Generation T LI SV S - -
3b. | Customizable XYL I I WX - -
3c Rubric Repository e T VX T YLK - S
4. Learning Outcomes
4a. Multi-level capability T I YLLK T I YA TV
4b. | Multi-level mapping WX X WX X WX X I I
4c. | Multi-instance mapping e I T I IA S ALK
4d. | Outcomes Repository YLK 0 ¢ S A T ety
5. Assessment
5a. Direct & Indirect Evidence TSI e ¢ e ¢ - -
5b. | Multiple assessors TV WK WX - -
5¢. | In-line grading WK WO W - -
5d. | In-line feedback YLK X W - -
6. Analytics
6a. | Multi-level reporting et ey b SO ST
6b. | Tabular reporting T L YLK X YOI S
6c. Graphical reporting XX X e ¢ b e X
6d. | On-demand reporting T e et S SO S
6e. | Longitudinal reporting I WKWK W X e
6f. Custom group reporting e e X o S
7. Pricing
7a. Hosting Model SaaS SaaS Self SaaS SaaS
7b. Subscription Yearly License Yearly License | Open-source Yearly License Yearly License
7c. Cost FTE Scaled FTE Scaled Free FTE Scaled FTE Scaled
8. EGAD 5-Step Alignment T K TV WK YOI g gr gy
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This year at the Canadian Engineering
Education Association conference:

i ena

SOLUTIONS

®R€) [Blue

5 taskstream
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Other activity in Canada

UBC: Indirect qualitative assessment of GA’s using
student surveys as well.

UBC: assessing outcomes using design dossiers

Memorial: Using a formative approach to assessing GA’s
throughout course experiences using course-based
outcomes & assessments. Also using ePortfolios for
assessment and to facilitate student reflection.

Toronto: using communications portfolios for
assessment of LLL, Communication & professionalism

Calgary: using exit and alumni surveys for indirect
assessment

Ryerson: assessing LLL using work of students in national
design competitions



End of the Big Picture



SESSION 2: GOALS, QUESTIONS,
AND OUTCOMES



Goals of session 2

As a department, identify program goals

ldentify questions that program hopes to answer
answer by the outcomes assessment process

ldentify the status of current indicators and plan
future work in developing



What do you want to know?

In groups, share some information you would like to
know about your program to improve the quality of
graduating students
* E.g. do you have anecdotal concerns about:

— Ability to write

— Ability to work in a team

— Ability to use hardware/software

— Ability to apply engineering science knowledge on
realistic problems

— Ability to ...
* Or would you like to compare performance of
different groups of students?




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

Knowledge base: “Demonstrated
competence in university level ...”

—  Set by CEAB

- o N=12
Communications: “: An ability to
communicate complex engineering...”

Indicators: descriptors of what students

must do to be considered competent in

. t by facult

the attribute - Set by facu y/

“Summarizes and paraphrases written program

work accurately with citations.”

e Em - e S e oy

. Courses

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

7/
-_—eem e e - e - -

N e

— Set by instructor




Learning outcomes (Biggs)

Level of expectation
(“describes”, “compares”, “applies”, “creates”, etc.) /[Content area]

/Critically evaltbtes information for authority, currency, and\
objectivity
when prompted (disposition)
after instruction (proximity)

in unfamiliar topics (familiarity) »—[ context J

applying disciplinary declarative knowledge

k within a time limit... j

—
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Learning outcomes (Allan, 1994)

e Subject-based outcomes

* Personal transferable outcomes, e.g.
— Teamwork
— Numeracy
— Organizational skills

* Generic academic outcomes, e.g.
— Critical thinking
— Analyze



Attribute domains

Declarative
(“knowing that”)
Procedural
(“knowing how”)
Schematic
(“knowing why”)
Strategic
(“knowing when and how it applies”)
Generic transferable
(teaming, critical thinking, communication)

(Shavelson, 2003; Allan, 1994)
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Design: An ability to design solutions for complex, open-ended
engineering problems and to design systems, components or
processes that meet specified needs with appropriate
attention to health and safety risks, applicable standards, and
economic, environmental, cultural and societal considerations.
(3.1.4)

Communications: An ability to communicate complex
engineering concepts within the profession

and with society at large. Such ability includes reading,
writing, speaking and listening, and the ability to comprehend
and write eff ective reports and design documentation, and to
give and eff ectively respond to clear instructions. (3.1.7)

Lifelong learning: An ability to identify and to 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. (3.1.12)



Engineering Graduate Attribute
Development (EGAD) Project



As a program, create a plan
for developing/enhancing indicators

If no current indicators:
Who needs to be involved in creating them?

Process for creating indicators — subdivide into small working
groups?
Process for providing feedback on course learning outcomes?

If indicators exist:

Is there consensus among the department about the indicators?
Are there gaps?

Quality of indicators — are they measurable & meaningful?



SESSION 3: CURRICULUM MAPPING
AND ASSESSMENT

Engineering Graduate Attribute
Development (EGAD) Project



B\ ACRL standards.pdf o

CDIO syllabus_ vZ2.pdf )
Computing Curriculum 2005.pdf &
Draft HEQCO Tuning learning outcomes.pdf &
EC2000_Attributes.pdf &
Guelph Senate - 05 Dec 2012 - Learning outcomes and rubric.pdf ©
Guidelines for making indicators.docx o
Guidelines for making indicators. pdf &
HEQCO Tuning Learning Outcomes Draft for Feedback.pdf <
<
<
<
<
A
<
<

[l (@ (@ (@ & @

|EA-Grad-Attr-Prof-Competencies-ve. pdf

Ontario Qualifications Framework. pdf

Rose Hulman Institute Student...iteria Bubrics March 2010 (2).pdf
SE UUDLES.pdf

Software Eng Curriculum 2004, pdf

LUCRH Session 2.pdf

Undergraduate Degree Level Expectations - Space Engineering. pdf

a4 (@ |8 a8 |8 |8 |8 e

Engineering Graduate Attribute

: 84
Development (EGAD) Project



Curriculum Mapping

Where are attributes/ Where are attributes/

indicators developed? indicators assessed?
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CEAB Reporting requirement

List all learning activities (courses etc) that relate to specific graduate attributes. Highlight those activities where student achievement has
Instructions: been, or is planned to be, assessed.
Please delete the sample entries and highlighting to use this table.
Table 3.1.1: Summary Graduate Attribute Curriculum Map ;
Graduate Attribute SO
1 i 3 L] 5 6 T ]
CHEM101 PHYS102 MATHZ01 MATH202 MATH3IOM DSPE30Z DSPE401 DSPE40Z
MATH101 MATH102 MATH203 EMGRZ0Z DSPE3 DSPE304 DSPE403 DSPE404
Knowledge base EMGR101 EMGR102 ENGR201 WSCI1202 DSPE303 DSPE3DA DSPE405 DSPE4D6
ENGR103 CMPT102 MSCI1201 WSCI1204 DSPE30S
DSPEZON DSPE2OZ
STATZ201
ENGR103 DSPEZON DSPE303 DSPE30Z DESX401
Problem analysis DSPE305 DSPE30A DESX403
ENGR20Z DSPE302 DESXA401
e DSPEZOZ DESX403
DESX101 DESX102 DESX301 DESX302 DESX401 DESX402
Desian DSPE303 DSPE304 DESX403 DESX404
v DSPE405 DSPE406
ENGR102 DSPE3ON CO-0P DSPE401
Use of engineering tools CMPT102 CO-0FP DESX401
btk DESX403
DESX101 DESX102 DESX301 DESX302 DESX401 DESX402
individual and team work CO-0F CO-0P DESX403 DESX404
ENCS101 ENCS102 ENCS20Z DSPE303 DESX302 ENC5401 DESX402
. DESX1(1 DESX102 CO-0P CO-0p DESX404
Communication skills




CEAB: Course learning outcomes

Appendix 6C - Course Information Sheet

To be completed for_every compulsory and elective course. Data used to validate input is stored in columns P-X of this worksheet. Macros are provided to add learning instructors,
outcomes, texts and laboratory content. ADDING OR DELETING ROWS IN ANY OTHER WAY WILL INVALIDATE THIS WORKSHEET.

Instructions:

Course number: CS_ELECT
Course title: Complementary Studies Elective
Calendar web link:
*Notes:
* Provide explanatory notes on inconsistencies with calendar information (if applicatble)
CEAB course type - J| Ei‘:sniumculum CAegory | ih Matural science Complementary studies Engineering science Engineering design
) T Al percentage: 0% 0% 100% 0% 0%
Compulsory Elective Total 5 6
CEAB graduate attribute 1 £ 3 4 5 ] 7 ] 8 10 1 12
content** KB PA P, Des. Tocls Team Comm. Prof. Impacts Ethics Econ. LL
(content code): I I I I | I
** Enter content code most appropriate for each attribute
Content level codes: blank = not applicable (less than 2 AUY; | = introduced (introductory); D = developed (intermediate); A = applied (advanced)
Professor-in-charge : (name, reg-status, PhD, acad. rank) _All other instructor(s): (name, reg-status, PhD, acad. rank)
Family name Initial(s} L. Status Doctorate Acad Rank Family name Initial(s} L. Status Doctorate Acad Rank
tha Unknown Unknown Unknown
Total instructional hours per Hours per section Total num. sections Teaching assistants Average grade Failure rate
Course delivery and outcomes: week Lecture Lab/tut Lecture Labstut Number Hours % Letter (%)
3 3.0 0.0 1 0 0 0.0 B 1-2

Learning cutcome indicators

M| LA B | LA P3| —

Major learning ocutcomes:




Process Tool: Curriculum map

APSC 100 APSC111 APSC131 APSC151 APSC161 APSC171

Problem Analysis [DEVEIT 5
Assess

Develop,

Develop, | |
Assess

Assess

Design Develop,
e P - - ~ Assess - -
Assess

Communication Develop,  Assess Develop,

Assess ~ Assess

Impact of
Engineering

Develop,

- ~ Assess  Assess - -
Assess
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Questions for mapping

What are your course learning outcomes? (What)
Does your course specifically develop the CLO? (How)

Which Program level learning outcomes (indicators/GA's) map to your
CLOs (What)

What are your assessments? (How)

When do these occur? (When)

Which CLOs map to which assessment? (Where)

What is the type of each assessment? (What)

What is the complexity of the assessment? (Complexity)

What scaffolding is provided in the assessment? (Scaffolding)

How long between instruction and assessment of CLO? (How)

Who assesses student work? (Who)

What are the expectations for achieving the outcome? (Expectations)



Visualizing the curriculum

First Year Curriculum Treemap, Area = # of assessments per attr ibute

PA

L T™W
| -
IM
3& EE | PR
[ I I I [ T T
00 05 10 15 20 25 3.0 90

# of assessments per indicator



Visualizing the curriculum

First Year Curriculum Treemap, Area = # of assessments per attr ibute

Problem analysis

Area=# learning outcomes
Colour=# assessments

I — |
00 05 10 15 20 25 3.0 91
# of assessments per indicator



Visualizing the curriculum

First Year Curriculum Treemap, Area = # of assessments per attribute

1N
LI\

T™W

Ethics and equity

Area=# learning outcomes
Colour=# assessments

[ | | I
00 05 10 15 20 25 30

# of assessments per indicator
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As a program, create a plan for
developing/enhancing curriculum map

If no current curriculum map:
Who needs to be involved in creating it?

Process for creating curriculum map — representatives
from key areas in department?

If map exists:

Is there consensus among the department about the
map?

Are there gaps in the map?

Where are indicators assessed?



ASSESSMENT PLANNING



Why not use grades to assess outcomes?

How well does the program prepare

Student transcript students to solve open-ended

problems?

Electric Circuits | 78

Electromagnetics | 56

Signals and Systems | 82 ,

. Are students prepared to continue
Electronics | 71 | i dently aft
Electrical Engineering Laboratory 86 carning in eper.l ently atter
: . L. graduation?

Engineering Communications 76

Engineering Economics 88

EI trical Desien Capst @ Do students consider the social

ectrical besigh Lapstone and environmental implications of

their work?

Course grades usually aggregate
assessment of multiple objectives,
and are indirect evidence for
some expectations

What can students do with
Knowledge? Can they communicate
effectively?



Norm referenced evaluation

Student: You are here!
(67%)

Grades

Used for large scale evaluation to compare
students against each other

Criterion referenced evaluation

“Student has marginally met
expectations because submitted
work mentions social,
environmental, and legal factors
in design process but no clear
evidence of that these factors
impacted on decision making.”

Used to evaluate students against stated
criteria. Useful for feedback to student
and conversation within a program



400
360 =
320
280
240

200

160
120
80

40

Problem Analysis (APSC-PA-1-03)

Design (APSC-DE-1-01)

B Not Demonstrated M Marginal

Not Demonstrated

(0-3)

Unsupported or
trivial arguments

No or inadequate
process described

Report difficult to
understand

Marginal

(4)

Arguments weak
overall

Process identified,
misses critical factors.

Understandable but
not formatted...

.. Developing

Developing
(5)
Arguments include

some but not all critical
elements

Process is clear but
missing some elements

Clearly formatted
following guidelines ...

& High Quality

Communication (APSC-CO-1-03)

High Quality
(6)
Makes claims supported

by data and backing, with
appropriate qualifiers

Creates justified process
for solving problem..

Concise and clearly
formatted....

B Mastery

Meets expectations
and: Claims
supported...

Meets expectations
and: Comprehensive
process...

Meets expectations
and:Varied transitions...
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Instructions:

Table 3.1.3:

CEAB Reporting Requirement —
Assessment tools

Provide examples of the assessment tools (rubric or other) used to comparatively evaluate performance for any 12 indicators listed in Table
3.1.2. At least one indicator for each of the 12 attributes must be included. Change column headings as required. Add or delete columns as
required. Provide performance descriptors that exactly correspond to those used in assessment. A complete set of all assessment tools

should be available to the visiting team at the time of the visit.
Please delete the sample entries and highlighting to use this table. If a program uses a different number of levels of performance than
what is in the example, columns may be added or deleted. The example shows four levels of achievement but this can be modified to

suit the program.
Examples of Assessment Tools

Graduate Attribute

Performance level

Level 0

Level 1

Level 2

Level 3

Level descriptor

Fails to meet
expectations

Minimally meets
expectations

Adequately meets
expectations

Exceeds expectations

Knowledge base

Recalls and describes
fundamental concepts in
chemistry

Less than 50% on final
examination

50% to 60% on final
examination

60% to 80% on final
examination

Greater than 80% on final
examination

Problem analysis

Creates process for solving
problem including
approximations and
assumptions

Process unacceptable and
treatment of
approximations and
assumptions inadequate

Process acceptable but
treatment of
approximations and/or
assumptions marginal

Process and treatment
of approximations and
assumptions acceptable

Process and/or treatment
of approximations and
assumptions exceptional

Investigation

Indicator:

Performance descriptor

Performance descriptor

Performance descriptor

Performance descriptor

Design

Indicator:

Performance descriptor

Performance descriptor

Performance descriptor

Performance descriptor

Use of engineering
tools

Indicator:

Performance descriptor

Performance descriptor

Performance descriptor

Performance descriptor




Programmatic assessment approaches

Direct
Indirect Context:
<€ >
R Courses Program Inter-institutional
Student ePortfolios
<
o)
c
(o) Embedded
B | Instructon i course
.g Program tests
o) Meta rubrics Standardized tests
(e.g. VALUE) (FE Exam, CLA+)
Program Local surveys/ National surveys
v focus groups (e.g. NSSE)
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Process tool: Assessment plan

Program level assessment

Attribute

Course level

assessment

Direct methods

Indirect methods
Graduating student

] , Standardized
Problem analysis Project 1 & 2 survey
Instrument
Faculty Survey
, Graduating student
. , Standardized
Design Project 1 & 2 survey
Instrument
Faculty Survey
. NSEE
Standardized ,
- .. . Graduating student
Communications Project 1 & 2 Instrument e
Program-wide Rubric Y
Faculty Survey
NSEE
i . . Graduating student
Lifelong learning Project 1 & 2

survey
Faculty Survey




Data audit
10 MINUTES

In a team, select identify data that already exists, or is
already being collected, that provide direct or indirect
evidence of competence:

=

Surveys/focus groups

Research studies in engineering or broadly at
university

Data already being collected in courses
Internship/exchange

Admissions data

Graduating student surveys, alumni surveys
Graduate completion rates

A

SO 5= oD oS B



Assessment Tools

How to measure learning against specific expectations?

Direct measures — directly observable or
measurable assessments of student learning

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

Indirect measures — opinion or self-reports of
student learning or educational experiences

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



What to look for in assessment tools

. Workload: Results in a feasible workload for students
and graders

. Generalizability: Results are representative of entire
program/class

. Content: The assessment tool is clearly aligned with
the outcome

. Reliability: Results will be consistent between
graders, or if tested again

. Actionable: Provides useful information related to
educational experience that can be used for course
and/or program improvement



Selecting Assessments

. Looking for assessments that are:

. Valid: they measure what they are supposed to
measure

. Reliable: the results are consistent; the
measurements are the same when repeated with
the same subjects under the same conditions

. Capitalize on what you are already doing
. Look for “leading Indicators”

. One approach for dealing with qualitative
assessments (not the only!) is with Rubrics



Examples of assessment tools

Local written exam External examiner
(e.g. question on final) (e.g. Reviewer on design projects)

Oral exam
(e.g. Design projects presentation)

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

Performance appraisal

: Oral interviews
(e.g. Lab skill assessment)

Simulation
(e.g. Emergency simulation)

Behavioural observation .
(e.g. Team functioning) group

Portfolios Archival records

Surveys and questionnaires

(student maintained material) (registrar's data, records, ...)
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Selecting assessment in a course
20 MINUTES

In a team, pick a course (first year design, electrical, mechanical,
or chemical), and select assessment tools appropriate to the
course learning outcomes, considering:

1. Workload: Results in a feasible workload for students and
graders

2. Generalizability: Results are representative of entire
program/class

3. Content: The assessment tool is clearly alighed with the
outcome

4. Reliability: Results will be consistent between graders, or if
tested again

5. Actionable: Provides useful information related to
educational experience that can be used for course and/or
program improvement



Discussion

formative/summative assessment

Linkage between outcomes and topics
Workload

Generalizability

Content alighnment

Reliability

Actionability



Example: First year design course

1. Apply a general process for solving complex problems. (APSC-DE-1-01)

Select and apply appropriate quantitative model and analysis to solve problems.

. Effectively communicate following a prescribed format, using standard grammar and mechanics.
APSC 100 (APSC-CO-1-03)

Apply concepts including occupational health and safety principles, economics, law, and equity to
engineering problems. (APSC-IIMI-1-03)

5. Apply critical and creative thinking principles to solve contextualized problems. (APSC-PA-1-03)

6. Apply a numerical modelling tool to create a model used to solve complex problems

N

o

Course Outcomes

Teaching Activity Assessment

Motivation: course overview Critical Thinking Pre-test Word/Excel assignment (CLO 3)
and structure | 5

Models: Mini MEA1 Intro to MATLAB: Starting Mini MEA1 to be done by end of

Goal: what is a model (drawing, MATLAB, variables, operations, lecture (CLO 2,5,6)
text, equations describing plotting, scripts, and publishing

behaviour), and using MATLAB  a MATLAB script.
script as part of a model :

Argumentation: analyze past Conditional statements
assignments for effective 5

argumentation

Goal: Create argument

related to MEAL. Process for

creating reports

Complex problem solving: Curve fitting and interpolation MEA 1 Draft Submission
Complex problem solving : [Cl@1,273'5'6)
process. 5

Goal: Identify stakeholders and
asking relevant questions for
MEA1




First year design
course project

rubric

Problem
Definition

Proposed
Process

Conclusions

Argumentation

Communication

Not

Demonstrated

0-3

Problem not defined, little

useful information, or
information directly
copied.

No or inadequate process

described

No analysis, or model/
analysis selected is
inappropriate, or can’t
draw conclusions

No evaluation of solution.

Unsupported or trivial
arguments

Report difficult to
understand

Marginal
4

Some important
information or biases
not identified, or
trivial/incorrect
information included.

- Process identified

- misses critical factors;
- some assumptions left
- unidentified or

unjustified.

Model used has
significant errors or
uses inappropriate
assumptions.

- Superficial evaluation
- of solution and
superficial

recommendations to

prevent future failures

Arguments weak
overall

- Understandable but
. not formatted

- following guidelines;
- many grammatical

. errors

. Process is clear but

‘ elements

Model has minor

Arguments include
: some but not all
 critical elements

Developing

5

Expectation

6

- Clearly defines scope
- of problem,

Problem definition is
clear but missing
some elements.

- stakeholders, and
- required goals.
- Summarizes and

- assesses credibility of
“information used.

' Creates justified

missing some

' process for solving
 problem, including
tests/investigation,
 supported by

~information.

' Creates and applies

. quantitative model

errors or
unsupported
approximations or
assumptions

. using supported

- analysis,

" approximations and
' assumptions.

- Evaluates validity of
“results and model for,
- drawing well-

Most of the elements
under “expectation”
met, but not all

supported

- conclusions about
- causes of failure and
- supported

- recommendations for
“to prevent future
failures.

Clearly formatted
following guidelines
but obviously needs
proofreading

- Makes claims
 supported by data

- and backing, with

' appropriate qualifiers

' Concise and clearly
- formatted following
- guidelines with few
- grammatical errors

Outstanding

7-8

Meets expectations
and: Includes
information from
authoritative sources
to inform process,
model, and
conclusions.

Meets expectations
and: Comprehensive

- process described

- with multiple

- possible approaches
- described and

- compared.

Meets expectations
- and: Sophisticated

model used
incorporating several
effects; uncertainty
in model’s input
variables shown by
range of output
values

Meets expectations
and: Quantifies
possible error/
uncertainty in model
conclusions and
provides multiple
thoughtful

- recommendations
- prevent future
failures.

' Meets expectations

- and: Claims

- supported by

- authoritative backing
- and comprehensive

- description of

context in which they
apply.

Meets expectations
and:Varied
transitions,
attractively
formatted, no
grammatical errors



Part 1: Group 1 — Design course
assessment

Course: Introduction to Design and professionalism

Course learning outcomes (CLOs): Students will be able to:

1. Apply a prescribed process for solving complex problems (Indicator: 2.3, 2.4, 2.6 - Problem solving)
2. Effectively communicate in written document following a prescribed format and using standard English. (Indicator: 7.1 - Effective writing)
3. Apply concepts including occupational health and safety principles, economics, law, and equity to engineering problems. (Indicator 4.3, 10.1, 11.1)
4. Apply critical and creative thinking principles to solve contextualized problems (Indicator: 2.7)
5. Apply numerical modeling tool to create model used for solving complex problems.
6. Critically evaluate information on prescribed criteria (Indicator: 12.1).

Week | Key concepts Student activity Assessment

1 Motivation, course overview, models. Lecture group activity: what is a model?

2 Complex problem solving process Accident investigation activity: Part 1

3 Stakeholders and constraints Accident investigation activity: Part 2

4 Argumentation Practicing oral presentations

5 Teaming Teaming and conflict resolution activities

B Idea generation Brainstorming activity

7 Decision making Evaluation matrix activity

8 Safety and hazard analysis Hazard analysis

9 Evaluating Information Team evaluation of information sources

10 Professionalism and ethics Ethical dilemma

11 Engineering Law Case study: negligence

12 Economics Time value of money activity

13 Design process Applications of course to client projects




[ ©®

COURSE MAPPING: FIRST YEAR DESIGN FALL WINTER
h [ c c -
-E —| ™ g | ~N| o = | @ % % © E
=z 28| 3| B 3/85|_%|22
Indicator 2| 2| 85E| 8| g| 4/28|v 2|2 g
Code Indicator E @ &EE i i iEEEEE%
Indicator Individual and teamwork
| APSC-TW-_- |Describes own temperament and analyzes impact of own temperament on
APSC-TW-_- |Applies principles of conflict management to resolve team issues. X
APSC-TW-_- |Exercises initiative and participates equitably, including participating actively X
_APSC-TW-_- |Establishes team contract around behaviour, expectations, and timelines. X |X
| Indicator Communications
APSC-CO-_-02 |Summarizes and paraphrases written work accurately. X |X
APSC-CO-_-03 | Effectively communicates technical information following a prescribed X X X X (X
APSC-CO-_-04 | Delivers clear and organized formal presentation following established X X
APSC-CO-_-06 | Constructs effective figures, tables, and drawings employing standard X X
Indicator Professionalism
APSC-PR-_-01 | Describes role of protection of the public and public interest in decision
APSC-PR-_-02 | Demonstrates punctuality, responsibility and appropriate communication X
APSC-PR-_-03 | Applies professional codes of ethics and engineering standards to X
Indicator Impact of engineering
:APSC-IM-_-DE Devises solutions for engineering problems that incorporate technical, social, X
Indicator Ethics and equity
'APSC—EE-_-DI Demonstrates behaviour congruent with academic integrity expectations of
APSC-EE-_-02 Recognizes and resolves ethical dilemmas based on ethical principles and X
APSC-EE-_-03 | Describes ethical issues and impact on stakeholders (individual, the X X
APSC-EE-_-04 | Describes consequences of deviating from professional codes of conduct and
Indicator Economics
APSC-EC-_-01 |Plans and efficiently manages time and money. X
APSC-EC-_-02 |Establishes appropriate project scope, after consultation with client, based




Case 2: Assessment in a Chemical Engineering course

Scenario: The following is a third year Chemical Engineering course, Chemical Reaction Engineering. Your group is the instruction team responsible for ensuring
that the course activities align with program-wide indicators, and can provide useful data. A previous course instructor has worked with the departmental
curriculum committee on the course learning outcomes and their connection to program-wide indicators (shown below in italics). Note that the indicators to which
the learning outcomes connect are not described. You do not need to worry about the indicators for this activity.

You have been asked to propose specific assessments (under the “Assessment” column) to ensure that data is gathered to inform both course and program
improvement. You are free to assess multiple learning outcomes per assessment. You should consider the following:

(1) Workload: Results in a feasible workload for students and graders

(2) Generalizability: Results are representative of entire program/class

(3) Content: The assessment tool is clearly aligned with the outcome

{4) Reliability: Results will be consistent between graders, or if tested again

(5) Actionable: Provides useful information related to educational experience that can be used for course and/or program improvement

Course: Chemical Reaction Engineering
Course learning outcomes (CLOs): Students will be able to:
1. Calculate operating parameters (size, flowrates, conversion, etc.) for isothermal and non-isothermal operation of ideal well- mixed batch and
continuous reactors, and for ideal plug-flow reactors {Indicator 1.10, 1.12)

2. Formulate a set of consistent material and energy balance equations to describe operation of batch, semi-continuous and continuous reactor
systems with single or multiple reactions

3. Formulate an overall rate expression from a series of elementary mechanistic steps
4. Investigate the choice of reactor type and operating conditions on output such as reactant conversion, selectivity and yield. (Indicator 1.11)
5. Demonstrate ability to take leader role on a team project (Indicator 6.3)

Week | Key concepts Student activity Assessment

1-2 Reactlion rates, stoichiometry

3-5 Isothermal reactors, reversible reactions

6-8 MNonisothermal reactor design

9-11 |Multiple reactions, selectivity and yield

12 Reaction networks and pathways

13 Reactor design challenge
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Part 1: Group 3 — Electrical Engineering

| Course: Electronics |

Course learning outcomes (CLO): Students will be able to:
1. Select and use a small signal model to predict behaviour of common nonlinear active devices (Indicator 1.8)
2. Calculate current and voltage at nodes of non-linear devices when connected using common bias networks.
3. Calculate component values to implement common amplifier configurations (Indicator 1.9)
4. Select and design an electronic circuit (in this course, an amplifier) for a specific real-world application (Indicator 4.3)

Week | Key concepts Student activity Assessment
1 Motivation, connection to passive electric circuits | Electronics concept inventory pre-test
2 Two terminal and three terminal active devices Team problem solving, followed by
(diodes and transistors). Non-linear vs linear. computer-based quiz question.
3 Applications for two terminal devices Team project planning: Identify
requirements of project
4 Applications and characteristics of amplifiers. Team problem solving, followed by
computer-based quiz question.
6-7 Operation and behaviour of operational Hand-in homework
amplifiers. Applications.
8-9 MOSFET amplifiers (CS, CG, CD) Hand-in homework
10-11 | Bipolar amplifiers (CE, CC, CB) Hand-in homework
12 Nonlinear behaviour of transistors
13 Design considerations, practical limitations of Electronics concept inventory post-test

common devices.




ELEC-252 2013-2014 || Weekly overview

Course learning outcomes (CLO): Students will be able to:

1.
2.

3.
4.

*Select and use a small signal model to predict behaviour of common nonlinear active devices
Calculate current and voltage at nodes of non-linear devices when connected using common bias networks using large signal

model

*Calculate component values to implement common amplifier configurations
In a small team, select and demgn an appropriate amplifier topology for a real-world application

Pre-class: A pre-class reading or ]eamlng activity will be assigned before most lectures and studios. A short quiz will be held at the beginning
of the tutorial each week on the pre-class readlngs

Week

Lecture approach and content

Tutorial approach and content

Assessment (CLO, and % of course grade)

1:Sep 9

Motivation for the course, course overview,
academic integrity expectations, group-based
clicker problems.

Electronics concept inventory pre-test (same
test to be given at end of course)

Electronics concept inventory pre-test
targeting CLO 1,2,3 (worth 1% of course

grade)

2:Sep 16 | Two terminal and three terminal active devices

(diodes and transistors). Non-linear vs linear
devices, applications. Group and individual clicker
guestions.

Team problem solving, followed by computer-

based guiz question.

In-tutorial computer-based quiz targeting
CLO 1 {worth 4% of course grode)

3:Sep 23 | Lecture: Applications and characteristics of

amplifiers.

Team project planning: Identify requirements
of project, power requirements, frequency
range

4:Sep 30 | Lecture: ..

Team problem solving, followed by computer-

based guiz question.

In-tutorial computer-based quiz targeting
CLO 1 (worth 4% of course grade)

6: Oct14 | Lecture: ...

Midterm exam: 2 questions will target
CLO1 (worth 20% of course grade)

12:

Final team project: targets CLO4 (worth

10% of course grade)
EXAM Final exam: Two guestions will target each

CLO (worth 50% of course grade)




Assessing indicators
30 MINUTES

Your team is asked to create a reliable method of
assessing one indicator.

Part I:

1. Select an indicator, and select and describe an
assessment measure (exam question, design
report, simulation, etc.)

2. Make two short statements, suitable for a rubric
(next slide) describing characteristics typical of
a. high quality work, and
b. low quality work.

Part Il: We will pass ideas to another team for
feedback on the basis of the 5 assessment principles.



Not
Demonstrated

0-3

Problem
Definition

useful information, or
information directly
copied.

Proposed
Process

described

No analysis, or model/
analysis selected is
inappropriate, or can’t
draw conclusions

No evaluation of solution.

Conclusions

Marginal

4

. . Some important
Problem not defined, little| . p .
: information or biases
_not identified, or
trivial/incorrect

information included.

- Process identified

. - misses critical factors;

No or inadequate process | .
' some assumptions left

- unidentified or

' unjustified.

Model used has
significant errors or
uses inappropriate
~assumptions.

' Superficial evaluation
' of solution and

' superficial

' recommendations to
prevent future failures |

Developing

5

- Problem definition is
. clear but missing
- some elements.

' Process is clear but

missing some

- elements

Model has minor
_errors or
_unsupported
“approximations or
“assumptions

Clearly defines scope
- of problem,

- stakeholders, and
required goals.

- Summarizes and

- assesses credibility of
“information used.

Expectation

6

Creates justified

- process for solving
- problem, including
tests/investigation,
supported by
“information.

- Creates and applies
- quantitative model
- using supported
“analysis,
approximations and
- assumptions.

Evaluates validity of
- results and model for,
-drawing well-

; ? rt
- Most of the elements | supported

- under “expectation”
- met, but not all

- conclusions about
causes of failure and
supported

' recommendations for
to prevent future
failures.

Meets expectations
“and: Includes
“information from
“authoritative sources
to inform process,
“model, and
_conclusions.

Meets expectations
-and: Comprehensive
_process described

- with multiple
_possible approaches
“described and
compared.

Meets expectations
“and: Sophisticated
“model used
“incorporating several
effects; uncertainty
“in model’s input
“variables shown by

- range of output
values

Meets expectations
“and: Quantifies
_possible error/
“uncertainty in model
~conclusions and

- provides multiple
thoughtful
recommendations
prevent future
failures.

Outstanding

7-8




Assessing indicators
30 MINUTES

Part 1l: Exchange your proposal with another team for
feedback. The feedback team should evaluate on:

1.

2.

Workload: Results in a feasible workload for students
and graders

Generalizability: Results are representative of entire
program/class

. Content: The assessment tool and descriptor is clearly

aligned with the outcome

Reliability: Results will be consistent between graders,
or if tested again

. Actionable: Provides useful information related to

educational experience that can be used for course
and/or program improvement

Part Ill: Provide your thoughts and possible
recommendations to the team



Assessing indicators
15 MINUTES

Part Ill: Present your indicator, assessment method, and
descriptions of high and low quality work using feedback from
the review team.

Would you change your indicator/assessment
method/descriptors?

1. Workload: Results in a feasible workload for students and
graders

2. Generalizability: Results are representative of entire
program/class

3. Content: The assessment tool and descriptor is clearly
alighed with the outcome

4. Reliability: Results will be consistent between graders, or if
tested again

5. Actionable: Provides useful information related to
educational experience that can be used for course and/or
program improvement



First year design course data

50

40
30

20

% of students

10

0 _
Not

Marginal

demonstrated

Developing

High quality

Mastered

Outcome Task-specific rubric descriptors
Not Marginal Developing High guality Mastered
demonstrated
Problem definition: Problem not Problem definition Problem definition | Clearly defines scope | ... and includes
Accurately defines a sufficiently somewhat unclear, |isgenerally clear | of problem, information from
problem, including defined ... trivial /incorrect but minor issues stakeholders, and authoritative sources to
significance, stakeholders, information with ... required goals. inform process, model,
and client needs. included... Summarizes and and conclusions.
assesses credibility of
information used.
Economic analysis: No useful Discusses economic | Describes Describes economic Describes a business
Describes economic economic principles in a broad | economic feasibility of project plan considering value
feasibility of project using | analysis or general way feasibility ...but using time value of of money in decision
time value of money and without relating to | some unsupported | money... making...
defensible financial costs the actual project Or ErTONEe0us
and returns analysis
Ethical reasoning: Does not Identifies approach |Recognizes and Recognizes and .and analyzes
Recognizes and resolves recognize an to resolving an resolves ethical resolves ethical alternatives approaches
ethical dilemmas based on | ethical dilemma, | ethical dilemma that | dilemmas with dilemmas supported to resolving a dilemma
ethical principles and or .. is not supported, or | limited reference | by ethical principles and how they will
relevant code of ethics misses important and relevant codes of |impact various
stakeholders ethics. stakeholders

M Problem definition
B Economic

M Ethical reasoning
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SESSION 4: ANALYZING AND
INTERPRETING DATA

Engineering Graduate Attribute
Development (EGAD) Project



CEAB reportin

requirement

Table 3.1.4: -'Euamples of Assessment Results
Graduate Attribute Indicator Results {add more columns as required)
OEND 2= 0]
Exceeds :I': Excesds
Recalls and describes ] ]
\ Maals Meats |1
Knowledge base fundamental concepts in ; | ]
chemist Marginal Marginal
v - - | | | :
Fails D Fails T 1 1 1 1 |
0 10 20 0 40 50 60 70 0 0 n o 40 50 &0
BEmIE [« S-EE ]
1 1 1 1 1 1
n Excaads Excaads
Creates process for solving ] ] | |
roblem includin Maets [ Masts
Preblem analysis P . \ 3 d 1 1
upprﬂxm?atrﬂns an Marginal — Marginal —
assumptions ] :
Fails Fails
1 1 1 1 1 | |
0 10 20 0 40 50 B0 m 0 & 0 50 ka ra i
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Approaches to Analyzing data

Look at data
indicators and plot
comparison (e.g. 15t vs 4t year)

Compare correlation between measured of the
same indicator (reliability)

Compare
Compare special programs



Rubric Level

Student development

4
— 3
~ 4
/{/
=
= - / - / g
o ’f ~ 2 y PP _ ///’
8= — ; 7 -
- / '/,,/
)\\@ /,/

/ r\ //'/

1 ~ g~

Year 1 Year 2 Year 3 Year 4 Year 1 Year 2 Year 3 Year 4

O Problem Solving

Define Problem
Identify Strategies
Propose Solutions
Evaluate Solutions
Implement Solutions

Evaluate Outcomes

© (ritical Thinking

Explanation of Issues
Evidence

Context and Assumptions
Studen’s Position

Conclusions and Outcomes



Relationship Between Critical Thinking/ Problem Solving/ Written communication (CLA+ and
VALUE Rubric assessment) and Learning Orientations (TLO) in First Year Engineering

n=89 of the CLA+ Assignment 1 Assignment 2 Learning Self
participants had course R (n=150) (n=119) - Belief Efficacy
assignments marked Do .o

Transfer  Organization -

CLA+ (n=250) : . VALUE Rubric Assessment TLO (n= 569)

.
.............................................................................

Note: **p< .01, *p< .05



OBSERVED CLA+ SCORE

Benchmarking

1500 1

1st Year- 90t Percentile

1400 -

1300 -

1200

1100 -

1000 -

900 -

800 -

*" 4th Year- 98th Percentile

@ Exiting 4" Year means from
all participating 4-Year
Colleges and Universities

Queen’s University 1% Year
(u=1169) n=546

@ Queen’s University 4th Year
(u=1258) n=41

700 800 900 1000 1100 1200 1300

1400 1500

EXPECTED MEAN SENIOR CLA+ SCORE
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Engineering Program Attribute Performance
Mastery -
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Meets Expectations -
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Engineering Program Attribute Performance
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Continuous Improvement Case Study
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Data sources

In-course assessment (exams, reports, etc.)
Program wide assessment (e.g. common rubrics)
Standardized tests (concept inventory, etc.)
Surveys: NSSE, exit surveys, alumni surveys
Advisory board

Retention/failure/withdrawal rates

Research studies

Employers

Co-op/internship reports



Data sources

Surveys: NSSE, exit surveys, alumni surveys
Advisory board
Retention/failure/withdrawal rates
Research studies

Employers

Co-op/internship reports



Case study context

All programs in an engineering faculty
Drill down to first year design course

Problem analysis Communication
Design Lifelong learning

1. In-class assessment in first year design
course

2. Data from other courses

3. Standardized test of critical thinking and
writing of first and fourth year students

4. Program-wide rubrics used to score first and
fourth year design reports




Assessment in the study

Program level assessment

Attribute

Course level
assessment

Direct methods

Indirect methods

Graduating student

] , Standardized
Problem analysis Project 1 & 2 survey
Instrument
Faculty Survey
, Graduating student
. , Standardized
Design Project 1 & 2 survey
Instrument
Faculty Survey
. NSEE
Standardized ,
- .. . Graduating student
Communications Project 1 & 2 Instrument e
Program-wide Rubric Y
Faculty Survey
NSEE
i . . Graduating student
Lifelong learning Project 1 & 2

survey
Faculty Survey




Programmatic assessment approaches

Direct
Indi
ndirect Context:
<€ >
R Courses Program Inter-institutional
Student ePortfolios
<
o)
c
(o) Embedded
B | Instructor)|in_course
.g Program tests
=) Meta rubrics Standardized tests
(e.g. VALUE) (FE Exam, CLA+)
Program [ocalsurveys/ National surveys
v focus groups (e.g. NSSE)
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1. Course data
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1. Course data over time




2. Data from 15t-4'" yr courses
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3. Standardized test of critical thinking and
Communication (Collegiate Learning Assessment)
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3. Standardized test results vs. other universities

\

4th year 90th
Percentile

Total CLA+ score

. 4th year mean
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4. Design reports scored using program-wide

rubrics

VALUE Rubric Mean- Engineering 1st- 4th Year
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Case study
60 MINUTES

Your team is the curriculum committee tasked
with reviewing data from your program.
Currently focusing on problem analysis (PA),
design (DE), communications (CO), lifelong
learning (LL).

1. Assess quality and quantity of data

2. Make recommendation to the
course/program, and process.

Detailed instructions are in the case study on
pg. 2



Programmatic assessment approaches

Direct
Indi
ndirect Context:
<€ >
R Courses Program Inter-institutional
Student ePortfolios
<
o)
c
(o) Embedded
B | Instructor)|in_course
.g Program tests
=) Meta rubrics Standardized tests
(e.g. VALUE) (FE Exam, CLA+)
Program [ocalsurveys/ National surveys
v focus groups (e.g. NSSE)
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Debrief case study
10 MINUTES

1. Do you think there is enough data present to
make any decisions regarding course and
program improvement, and do you trust the
data? Why or Why not?

2. Do you see any particular problems, areas of
concern or weaknesses in the EDPS 101
course or the first year program, what data-
informed improvements would your
recommend to the course or first year
program?



Areas for improvement

* Problem analysis, specifically effective argumentation
and self-evaluation. First year students are at least on
par with students other programs in those areas, and
considerably better than many other institutions.
However, it is still an area of relative weakness.

e Communications: Communication skill development
was weak in early iterations of the program first year.
The program was overhauled, including greater clarity
about written communication format, more frequent
and rich feedback, and direct instruction. Syntax and
mechanics better than sources and evidence. This is an
area for development in future years.



SESSION 5: PROCESS AND
PLANNING

Engineering Graduate Attribute
Development (EGAD) Project



Banta’s characteristics of effective
outcomes assessment

Three primary phases
A. Planning

B. Implementation

C. Improving and sustaining

T. Banta (2002), Building Scholarship of Assessment. Jossey-Bass



Banta’s characteristics of effective
outcomes assessment

A. Planning
1. Involve stakeholders from the outset

2. Begin when need is recognized, and allow sufficient
time for development

3. Written plan with clear purposes related to goals that
people value. Assessment is a vehicle for improvement.

4. Bases assessment on clear program outcomes

T. Banta (2002), Building Scholarship of Assessment. Jossey-Bass



Banta’s characteristics of effective
outcomes assessment

B. Implementation
5. Knowledgeable, effective leadership

6. Recognizes that assessment is essential to learning, and
everyone’s responsibility

7. Include faculty and staff development

8. Devolves responsibility for assessment to unit level.

9. Uses multiple measures, maximizing reliability and validity
10. Assesses both processes and outcomes.

11. Undertaken in an environment that is receptive,
supporting, and enabling on a continuing basis.

12. Continuous communication with constituents about
activities and findings.

T. Banta (2002), Building Scholarship of Assessment. Jossey-Bass



Banta’s characteristics of effective
outcomes assessment

C. Improving and sustaining

13. Produces credible evidence of learning and organizational
effectiveness.

14. Ensures assessment data is used continuously to improve
programs and services.

15. Provides a vehicle or demonstrating accountability to
stakeholders.

16. Encompasses expectation that outcomes assessment will
be ongoing, not episodic.

17. Incorporates ongoing evaluation and improvement of
assessment process.

T. Banta (2002), Building Scholarship of Assessment. Jossey-Bass



Guide to evaluating a continuous program improvement process

CEAB requires programs to report on a continuous program improvement process, which includes the following descriptions:
1. Indicators describing specific abilities expected of students

[, [ - PR

6. Future plans for improving the process
The rubric below lists some specific characteristics of a program’s improvement process to be evaluated. These characteristics are divided into five themes reflecting
elements in a continuous program improvement process. Within each theme are specific characteristics to consider; most of these are linked to one of the numbered CEAB
reguirements above by sguare brackets (e.g. [1] refers to the requirement for “indicators describing specific abilities expected of students” above). Mote that characteristics
described in the "Exemplary” column are not required for accreditation, but rather describe an Dutstanding Process.

Curriculum mop describing where attributes are developed and assessed in the program
How indicotors are assessed (reports, exams, oral presentations, demonstrations, etc.)

Student assessment, evaluation of data collected and analysis of student performaonce relative to program expectations
Actions token or planned to improve program as a result of the data gathered

Theme Characteristic Description
Exemplary (exceeds requirements) Acceptable Developing
Program :he pn:llfgrarr;:as i?fntif:-ejkey objectives
it i tifi ti it
Context Program Objectives or fsEl .an _as irentinec questons | This is not required. This is not required.
hopes to investigate as a result of the
pProcess.
Planning for Data Collection
Characteristic Exemplary (exceed requirements) Acceptable Developing
2] Cusriculum ma Comprehensive description and Tabular description of where indicators Initial curriculum map where indicators
Jalit P evaluation of how attribute is currently and attributes are developed and and attributes are developed with certain
9 ¥ assessed and developed in the program assessed within a program departments within a program.
C hensi f stakehold
Stakeholder ) ampre _EMWE grotip of Stakenolders are Stakeholder involvement is planned but
involvement involved in process (faculty, staff, Stakeholders are consulted about process. not implemented
students, alumni, advisory board, etc.) P i
Indicators & Data Collection Procedure
Characteristic Exemplary (exceed requirements) Acceptable Developing
[1] Indicator Indicators describe high but achievable Indicators describe acceptable Indicators describe arbitrary standards or
standards expectations of students expectations of students unattainable or simplistic expectations.
Indicat llectival , - . ..
Data [1] Indicator cr;nl-'car:;;::wzcr;!e :E?ceimt::::ii:ns to Indicators encompass a sufficient range of | Indicators encompass a limited range of
Collection breadth P , & pe expectations to demonstrate attributes expectations to demonstrate attributes
- demonstrate attributes.
an

[1] Indicator
measurability /

utility

Indicators are measurable, and
observable, link to corresponding
attributes and program objectives, and
address research questions identified

Indicators are measureable and
observable with an adequate link to
commesponding attributes or program
objectives

Indicators may not be measurable or
observable; or minimal link to
corresponding attributes or program
objectives

[3] Assessment
measure validity

Multiple measures are used to assess
some indicators to evaluate validity
(triangulation).

Direct measures are used when possible
supplemented by indirect measures.

Many indicators are assessed using
measures with gquestionable validity, or
primarily indirect measures are used.

[3] Assessment
measure utility

Aszessment measures are clearly useful
for program improvement, and include
standardized assessment measures to
allow benchmarking against other
programs

Aszessment measures are clearly useful
for program improvement.

Assessment measures are vaguely
described, and are insufficient to support
conclusions about student performance.




Process plan
30 MINUTES

Your team has been asked to create an effective
program improvement process informed by data.
Using Banta’s principles and the EGAD Guide to
evaluating processes, spend the next 30 minutes
creating your own department’s plan for how you will
do this.

e Use your own timeline

* |dentify appropriate people to be involved in
creating indicators, curriculum mapping, planning
assessment, analyzing data, reporting, and making
decisions

* |nvolve the appropriate official committees



Engineering Graduate Attribute
Development (EGAD) Project



Aspect of System to be Changed

Individuals

Environments and Structures

I. Disseminating:
CURRICULUM & PEDAGOGY

Change Agent Role: Tell/Teach
individuals about new teaching
conceptions and/or practices and
encourage their use.

Diffusion
Implementation

Il. Developing:
REFLECTIVE TEACHERS

Change Agent Role:
Encourage/Support individuals to
develop new teaching conceptions
and/or practices.

Scholarly Teaching
Faculty Leaming Communities

lll. Enacting: POLICY

Change Agent Role: Enact new
environmental features that
Require/Encourage new teaching
conceptions and/or practices.

IV. Developing: SHARED VISION

Change Agent Role:
Empower/Support stakeholders to
collectively develop new
environmental features that
encourage new teaching

Quality Assurance conceptions and/or practices.
Organizational Development
Leaming Organizations
Complexity Leadership
Prescribed Emergent
Intended Outcome

Borrego M, Henderson C. Increasing the Use of Evidence-Based Teaching in STEM Higher
Education: A Comparison of Eight Change Strategies. J Eng Educ. 2014 Apr 1;103(2):220-52.
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Change strategies

“The literature helps us understand that quality
assurance in higher education should not be
considered as a cutting-edge change strategy;
rather, the approach is suited to bringing a large
number of programs up to a minimum standard.”

1. Borrego M, Henderson C. Increasing the Use of Evidence-Based Teaching in STEM Higher
Education: A Comparison of Eight Change Strategies. J Eng Educ. 2014 Apr 1;103(2):220-52.



Change strategies

“A good starting point, particularly for those
without social science backgrounds, is to focus
on one strategy that fits their situation best (in
terms of resources, goals, locus of change, and
implicit assumptions about change already being
followed).”

“Over time and across initiatives, it is wise to
employ a range of perspectives. Focusing too
narrowly on one perspective increases the
chances of overlooking influential factors and
processes.”

1. Borrego M, Henderson C. Increasing the Use of Evidence-Based Teaching in STEM Higher
Education: A Comparison of Eight Change Strategies. J Eng Educ. 2014 Apr 1;103(2):220-52.



Other questions

* Communication plan —ensuring data goes
back to instructors to improve the process

e Software tools?

e Responsibility for prompting, collecting,
analyzing, and reporting?



Worthwhile reading

J. Biggs, Teaching for Quality Learning

Overall process of constructive alignment,
outcomes, rubrics, assessment

T. Banta (2002), Building a Scholarship of
Assessment (particularly ch. 14)

Assessment principles
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Brian Frank, Queen’s University

EGAD Project




Example: First year design course

1. Apply a general process for solving complex problems. (APSC-DE-1-01)

Select and apply appropriate quantitative model and analysis to solve problems.

. Effectively communicate following a prescribed format, using standard grammar and mechanics.
APSC 100 (APSC-CO-1-03)

Apply concepts including occupational health and safety principles, economics, law, and equity to
engineering problems. (APSC-IIMI-1-03)

5. Apply critical and creative thinking principles to solve contextualized problems. (APSC-PA-1-03)

6. Apply a numerical modelling tool to create a model used to solve complex problems

N

o

Course Outcomes

Teaching Activity Assessment

Motivation: course overview Critical Thinking Pre-test Word/Excel assignment (CLO 3)
and structure | 5

Models: Mini MEA1 Intro to MATLAB: Starting Mini MEA1 to be done by end of

Goal: what is a model (drawing, MATLAB, variables, operations, lecture (CLO 2,5,6)
text, equations describing plotting, scripts, and publishing

behaviour), and using MATLAB  a MATLAB script.
script as part of a model :

Argumentation: analyze past Conditional statements
assignments for effective 5

argumentation

Goal: Create argument

related to MEAL. Process for

creating reports

Complex problem solving: Curve fitting and interpolation MEA 1 Draft Submission
Complex problem solving : [Cl@1,273'5'6)
process. 5

Goal: Identify stakeholders and
asking relevant questions for
MEA1




First year design
course project

rubric

Problem
Definition

Proposed
Process

Conclusions

Argumentation

Communication

Not

Demonstrated

0-3

Problem not defined, little

useful information, or
information directly
copied.

No or inadequate process

described

No analysis, or model/
analysis selected is
inappropriate, or can’t
draw conclusions

No evaluation of solution.

Unsupported or trivial
arguments

Report difficult to
understand

Marginal
4

Some important
information or biases
not identified, or
trivial/incorrect
information included.

- Process identified

- misses critical factors;
- some assumptions left
- unidentified or

unjustified.

Model used has
significant errors or
uses inappropriate
assumptions.

- Superficial evaluation
- of solution and
superficial

recommendations to

prevent future failures

Arguments weak
overall

- Understandable but
. not formatted

- following guidelines;
- many grammatical

. errors

. Process is clear but

‘ elements

Model has minor

Arguments include
: some but not all
 critical elements

Developing

5

Expectation

6

- Clearly defines scope
- of problem,

Problem definition is
clear but missing
some elements.

- stakeholders, and
- required goals.
- Summarizes and

- assesses credibility of
“information used.

' Creates justified

missing some

' process for solving
 problem, including
tests/investigation,
 supported by

~information.

' Creates and applies

. quantitative model

errors or
unsupported
approximations or
assumptions

. using supported

- analysis,

" approximations and
' assumptions.

- Evaluates validity of
“results and model for,
- drawing well-

Most of the elements
under “expectation”
met, but not all

supported

- conclusions about
- causes of failure and
- supported

- recommendations for
“to prevent future
failures.

Clearly formatted
following guidelines
but obviously needs
proofreading

- Makes claims
 supported by data

- and backing, with

' appropriate qualifiers

' Concise and clearly
- formatted following
- guidelines with few
- grammatical errors

Outstanding

7-8

Meets expectations
and: Includes
information from
authoritative sources
to inform process,
model, and
conclusions.

Meets expectations
and: Comprehensive

- process described

- with multiple

- possible approaches
- described and

- compared.

Meets expectations
- and: Sophisticated

model used
incorporating several
effects; uncertainty
in model’s input
variables shown by
range of output
values

Meets expectations
and: Quantifies
possible error/
uncertainty in model
conclusions and
provides multiple
thoughtful

- recommendations
- prevent future
failures.

' Meets expectations

- and: Claims

- supported by

- authoritative backing
- and comprehensive

- description of

context in which they
apply.

Meets expectations
and:Varied
transitions,
attractively
formatted, no
grammatical errors



400
360 =
320
280
240

200

160
120
80

40

Problem Analysis (APSC-PA-1-03)

Design (APSC-DE-1-01)

B Not Demonstrated M Marginal

Not Demonstrated

(0-3)

Unsupported or
trivial arguments

No or inadequate
process described

Report difficult to
understand

Marginal

(4)

Arguments weak
overall

Process identified,
misses critical factors.

Understandable but
not formatted...

.. Developing

Developing
(5)
Arguments include

some but not all critical
elements

Process is clear but
missing some elements

Clearly formatted
following guidelines ...

& High Quality

Communication (APSC-CO-1-03)

High Quality
(6)
Makes claims supported

by data and backing, with
appropriate qualifiers

Creates justified process
for solving problem..

Concise and clearly
formatted....

B Mastery

Meets expectations
and: Claims
supported...

Meets expectations
and: Comprehensive
process...

Meets expectations
and:Varied transitions...
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What to look for in assessment tools

. Workload: Results in a feasible workload for students
and graders

. Generalizability: Results are representative of entire
program/class

. Content: The assessment tool is clearly aligned with
the outcome

. Reliability: Results will be consistent between
graders, or if tested again

. Actionable: Provides useful information related to
educational experience that can be used for course
and/or program improvement



Engineering Program Attribute Performance
Mastery -
High Quality- g 8
Meets Expectations -
Marginal -
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CcO

High Quality - I indicator
Mastery - 7}’5\ ~= APSC.1.C0O.2
Meets Expectations - —= APSC.1.CO.3
_ ~= APSC.1.CO.4
Marginal

~— APSC.1.COB
Mot Demonstrated

0 510152025
Academic Week

eE
High Quality -
Mastery -
. indicator
Meets Expectations - — APSC.1.EE.?
Marginal
Mot Demonstrated
0 510152025
Academic Week
LL
High Quality -
'gh Lauallty indicator
Mastery - et == APSC.1.LL.1

—= APSC.1.LL.2
~= APSC.1.LL.3
~— APSC.1.LL.B

Meels Expectations -
Marginal
Mot Demonstrated

0 5 101520 25
Academic Week

DE
High Cluality -
Mastery -
Meets Expectations -
Marginal
Mot Demonstrated

0 510152025

indicator

~+ APSC.1.DEA
- APSC.1.DE.2
—= APSC.1.DE.4
—— APSC.1.DE.5
- APSC.1.DE.6

Academic Week

- ET
High Quality -
Mastery -
Meets Expectations -
Marginal
Mot Demonstrated

0 5 10152025

indicator
= APSC.1.ETA1

Academic Week

PA
High Quality -
Mastery - S
Meets Expectations -
Marginal
Mot Demonstrated

0 510152025
Academic Week

indicator

~+ APSC.1.PA2
-~ APSC.1.PA4
—~= APSC.1.PA5
——= APSC.1.PA7
—— APSC.1.PA8



Indicator Cnmiarisnn to Previous Years

academic_year

Uitipie years =
—— - E—— — - — o

i i i (] i i i i
Mot Demonstrated Marginal Meets Expectations Mastery Mot Demonstrated Marginal Meets Expectations Mastery
Performance



400
360 =
320
280
240

200

160
120
80

40

Problem Analysis (APSC-PA-1-03)

Design (APSC-DE-1-01)

B Not Demonstrated M Marginal

Not Demonstrated

(0-3)

Unsupported or
trivial arguments

No or inadequate
process described

Report difficult to
understand

Marginal

(4)

Arguments weak
overall

Process identified,
misses critical factors.

Understandable but
not formatted...

.. Developing

Developing
(5)
Arguments include

some but not all critical
elements

Process is clear but
missing some elements

Clearly formatted
following guidelines ...

& High Quality

Communication (APSC-CO-1-03)

High Quality
(6)
Makes claims supported

by data and backing, with
appropriate qualifiers

Creates justified process
for solving problem..

Concise and clearly
formatted....

B Mastery

Meets expectations
and: Claims
supported...

Meets expectations
and: Comprehensive
process...

Meets expectations
and:Varied transitions...
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Triangulation: Can we trust the data?

Collegiate Learning
Assessment (CLA+)

Critical Thinking

Standardized Assessment Test (CAT)

Measurement Transferable Learning
Orientations Survey
(TLO)

~

Team Qualitative e Valid Assessment
observations of Learning in

o see the Performc!nce Embedded Undergraduate
students’ Evaluation Measures Education (VALUE)
intellectual rubrics for

skill evaluation of

development course work

. /




Collegiate Standardized instrument of Critical thinking &

Learning

g Wwritten communication

Expected vs. Observed CLA+ Scores
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Analysis and Problem
Solving

Writing Effectiveness

Writing Mechanics

CLA+ Sub-scores

Critical Reading and
Evaluation

Key: Twao courses p< .05

Qne course p< .01
Note: Correlations for one course at the p<.05 level
not displayed

Identify Strategies

Evaluate Solutions

Evaluate Outcomes

Evidence

Student’s Position

Syntax and Mechanics

VALUE Rubric Dimensions




Code for analyzing data

All the plots using our data were
generated using relatively few lines of
code using R Project, an open source
statistical computing package.

Code will be available on EGAD
webpage



USING DATA FOR PROGRAM
IMPROVEMENT



Learning environment

Learning outcomes

Analysis & Evaluation .
Program wide In-course

Continuous program
improvement cycle

<

Assessment

. Program & course curriculum maps
Program wide In-course

Outcome'l’ X"

Outcome'2' X"




OTHER SLIDES



HEQCO project :

1. Provide to improve
learning

to entire university

. long term without external
funding

4. Minimize additional on faculty, staff,
and students



Longitudinal Outcomes-based Assessment

A sample approach to measuring a specific competency

Standardized

Measures
(" VALUE
o _ Rubric
( Course
Program | Aggregates
Measures

o O"*;: me |Activity #1 ' (Activity #2) @ctivity #3 Gctivity #a Gctivity #9
Outcome . - L
Activity #1 Activity #4 Activity #6
Measures (outcome Activity #2 Gctivity #a @ctivity #9 @ctivity #9 @ctivity #a
Benchmark Out —
utcome Activity #3 Activity #7

Year 1 Fa - n
183

H* *




Outcomes assessment plan over three years

Outcome Course specific Standard test VALUE rubric

rubrics

Critical : - o

L If available  CLA+ Critical thinking
thinking

If availabl
Pmb!em avaliable CLA+ Problem solving
solving
Written If available CLA+ Written comm.
comm.
: Locall
Lifelong If available Oedlly :
learni developed Lifelong learn
earning
from MSLQ,




20

. Traditional Courses
B Team-Designed Courses

Assessing
development using
VALUE rubrics

30

20

PERCENT MEETING LEVELS OF ACHIEVEMENT

10

0 Mot Met Benchmark  Milestone 1 Milestone 2 Capstone

FIGURE 2B. CRITICAL THINKING: EVALUATION OF SOURCES AND EVIDENCE

A. Greenhoot, D. Benstein, Using VALUE Rubrics to Evaluate Collaborative Course Design,
Peer Review, vol. 13 no. 4, AAC&U
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Engineering Graduate Attribute
Development (EGAD) Project

Engineering educators and educational developers across
Canada (~10 people)

Supported by national deans council and CEAB
Collect and develop resources and training

Run annual national workshops, and customized
institutional workshops

Pilot and report on processes



EGAD Workshops

1.

Introduction to Continuous Program
Improvement Processes

2. Creating Useful Learning Outcomes
3. What to Look for in an Outcomes-Based

Process

leading a program improvement process

. Assessment for Course and Program

Improvement (this afternoon)



EGAD PI‘O ] eCt | Engineering Graduate Attribute Development Project

EGAD RESOURCES + CONTACT GLOSSARY

A 5 Step Guide To Curriculum Development

A 5 Step Guide To
Curriculum Development

1. Program Evaluation

Welcome

The EGAD Project group has designed a 5 step guide which parallels the stages and steps involved
when undertaking a systematic program review — particularly useful, we think, for faculty
2-Mapping the Corricllum members, curriculum teams and others preparing for accreditation visits from the CEAB.
3. Collecting Data on Student Each step consists of a learning module containing information relevant to some aspect of
Learning outcomes-based program review. The intention isn’t to influence your institution’s approach to
: : program review but rather to highlight some of the key elements of a comprehensive review,
4. Analyzing and Interpreting
Data highlighting the approaches and tools being used successfully by some of the schools across the
country. And, using the CEAB accreditation questionnaire as a guide, we’ve also been very careful
5. Data-informed Curriculum . ; . .
Improverent to use CEAB-compatible language and share processes that align well with what CEAB site teams

are likely to be looking for.
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Triangulation: Can we trust the data?

Collegiate Learning
Assessment (CLA+)

Critical Thinking

Standardized Assessment Test (CAT)

Measurement Transferable Learning
Orientations Survey
(TLO)

~

Team Qualitative e Valid Assessment
observations of Learning in

o see the Performc!nce Embedded Undergraduate
students’ Evaluation Measures Education (VALUE)
intellectual rubrics for

skill evaluation of

development course work

. /




