Questions for UCR

AAYRAOF 02 NA f 2 2faculty bulrid?( €
Are the indicators the priorities of the program?

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

A Primary focus should be planning assessment,
working with instructors

A Sudent survey results
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Sessions

Day 1
1. Big Picture: Overview
2. Goals, questions, and outcomesvorking time

3. Curriculum mapping and assessmentorking
time

Day 2
4. Analysis and interpretatiog Case study
5. Processes and plannindpiscussion



Administrative issues

Slides and summary handout will be postedcGAD
websitehttp:/ /egad.engineering.queensu.cairect link to
this material is:

http:// bit.ly/JUCREGAD

Other support and resources wiéscribed at theend.

NOTE These two days will bective and collaborative
workshops- feel free to ask questions or comment
throughout.

This first session will probably be tleastactive.


http://egad.engineering.queensu.ca

GraduateAttributes:
The BIig 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



Qutcomesd F 8 SR | 8aSaay
of

what students should be able to do
INn a course, program, or institution

student performance

to iImprove quality of the
learning environment



Why learning outcomes?

A Assessing and improving qualitylefirning

A Curriculum development

A Sace planning

A Sudent services and academic support planning

WSaLRZ2YyRAYI (2 YSSRa AyO

A Pressure for accountability
Aaz2zoAf AGéX ONBRAGO OGN vya
A Multiple modes of delivery



A studysynthesizing:
meta-analyses

studies

students

found that explicit outcomes an@dssessment
KIFIa 2yS 2F G0KS f I NBSat

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 Assessm

Higher Education Student Outcomes: Policy, Practice & Research (@72pb%Vellington, New Zealand:
AkoAotearoa



Effectsize (performance gain i)

Computer assisted instructionm—

Time on task

Teaching quality

e

Problem solving teaching
Professional developmen_
Self-questioning_
Creativity programs_
Metacognitive strategies_
Spaced vs. mass practic;
Feedback

Reciprocal teaching_

Explicit objectives and assessme
Formative evalution to instructor
Student self-assessmen

800 meta-analyses
50,000"'Studies
200+mi|lion students

0

04 0.6

0.8 1 1.2 1.4



Reqguirements 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

Canadian Engineering Accreditation 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

Jse 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)

Accreditation Criteria and Procedures

Normes et procédures d’agrement

a) Indicatorsthat describe specifi
abilities expected of students

b) Amappingof where attributes
are developed and assessed
within the program

c) Description ofassessment tools
used to measure student
performance (reports, exams,
2Nt LINBaSyul @

d) Evaluationof measured studen
performance relative to prograr
expectations

e) a description of thegrogram
Improvementresulting from
process




Graduate attributes:generic characteristics,

expectedio be exhibited bygraduates
Knowledge basea s Sy2ya i Nt G SR
competence in university leveX € - Set by CEAB
X - N=12
Communicationsay !y oAt AdGe G2
communicateO2 YL SE Sy 3aAySSNAyYyIXE

Indicators:descriptors of what students

must do to be considered competent in

the attribute Set by faculty/

a{ dzYYl NAT S
l.j

I VR
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Coursdlearningoutcomes descriptors
what a learner is expected to know,
understand and be able to day the end
of a course

. Courses ,

N e

- e e - - - - -

- Set by Instructor




Learning environment

[ Design
Devery‘

Z

Continuous program
improvement cycle

Learning outcomes

Analysis & Evaluation .
Program wide In-course

<

A ssessment

. Program & course curriculum maps
Program wide In-course

T

Outcome'l’ X'

Outcome'?' X'




National

Survey Description

Questions

Demographic Openresponse

Multiplechoice



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 guestions at your institution?

G Facultyengagement &\ in

e Resourcetime & workload

e Closincheloop




PROCESS OVERVIEW



1

Program objectives
and Indicators

Curriculum &
process
Improvement

5

Analyze and
Interpret

A

2

Mapping the
curriculum

Collecting data

3



EGAD Recommendeil

Tool for Step 1 Tool for Step 2!

Year 1 Year 2 Year 3 Year 4

APSC100 APSC111 APSC131 APSC151 APSC161 APSC171

Problem Analysis EEVELIN Develop, Develop,

Problem Analysis

Assess Assess Assess Assess )
Design
g Do - - Assess - -
Assess
Communication Develop, Develop,
- Assess - -
. . Assess Assess
Communication
Impact of B
o ; evelop,
Engineering P - Assess Assess - -
Assess

Impact of
Engineering

Tool for Step 3! Tool for Step 3!

Not . . A .
Demonstrated Marginal Developing Expectation Outstanding
. Apply a general process for solving complex problems. (APSC-DE-1-01)
. Select and apply appropriate quantitative model and analysis to solve problems. 0-3 4 5 6 7-8
. Effectively communicate following a prescribed format, using standard grammar and mechanics.
APSC 100 (APSC-CO-1-03) Problem
Course Outcomes K& Apply concepts including occupational health and safety principles, economics, law, and equity to Definition
engineering problems. (APSC-IM-1-03)

. Apply critical and creative thinking principles to solve contextualized problems. (APSC-PA-1-03) Proposed
. Apply a numerical modelling tool to create a model used to solve complex problems Process

(APSC-DE-1-01)

Teaching Activity Assessment




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 &
collectingdata

3



Indicators: examples

Graduate

—_—

attribute

The student:

Indicators —




Learning outcome (indicator) elements
(from Biggs)

Level of expectation
6GRSAONAOGSAET aO2YLI NBAEST al LI A @6ﬁt§nt%§é’%—é Fo

N . . : a
Critically evalt}atesnformatlon for authtﬁy, currency, and
objectivity working independently on a research project

. . y,

\[ context J

24



Instructions:

CEAB Reporting Reguirements:

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 &
collectingdata

3



Curriculum Mapping

Where areattributes/ Where areattributes/

indicators developed iIndicators assesséd

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, |
Assess

Develop,
Assess

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

Communication Develop,  Assess Develop,

Assess ~ Assess

Impact of
Engineering

Develop,

- ~ Assess  Assess - -
Assess

31



Example: Mapping to Courses (UBC)
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Introduce

Course Number

Enphasize
Utilize

150

APSC

100

MATH

101
152
153

MATH

MATH

PHYS

170
201
253
256

PHYS

APSC

MATH

MATH

220
221
222
223

MECH

MECH

MECH

MECH




Useful pleces of information:

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

A What methods of assessment are used in your
course? ldow)

A Which progrardevel learning outcomes are
developed in your courseWhat)

A What level of complexity/depth is expected for

each of t
A Please s

ne learning outcomeskZgve)

necify how each of the learning outcomes

are taught and assessed Iin your courstow)



1

Program objectives
and indicators

Curriculum &

Analyze and
process .
. Interpret
Improvement
5 4

STEP 3: Collecting data

2

Mapping the
curriculum

(Session 3)

Planning &
Collectingdata

3



Instructions:

Table 3.1.3:

CEAB Reporting Requiremeqt
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 measureg directly observable or
measurable assessments of student learning

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

Indirect measures; opinion or selreports of
student learning or educational experiences

v E.Q. grades, surveys, focus group data, graduatio
rates, reputation, etc.



Programmatic assessment approaches

Direct
Indirect Context:
< >
. Courses Program Inter-institutional
Student ePortfolios
<
f@)
C
o Embedded
| Instructor i course
_g Program tests
N 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




vdzSSyQa RSt S3l U7

Knowledge  Problem anal  Engtools Design Communications

Indlvm

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

A Mostly focus orfirst

A Mostly focus on A Mostly focus orknowledge year knowledge,
knowledge, and engineering tools design, and on
engineering tools, professional skills
and problem analysis A Program wide surveys

iIncluding 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-IIVI-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 : | (CLO1,2,3,5,6)
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, tflowrates, conversion, etc..

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

-2

3. Formulate an overall rate expression from a series of elementary mechanistic steps

.) for isothermal and non-isothermal operation of ideal well-

Formulate a set of consistent material and energy balance equations to glesgribe operatiqn of batch, semi-continuoys angl
continuous reactor systems with single or multiple reactions e SS I O I l A‘ IV I ty

4. Im-ea,tlgate the choice of reactor tv pe and operatmg conditions on output such as reactant conversion, selectivity and vield.

A

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 projeg

Standardized written exam Oral exam
(e.g. Force concept inventory) (e.g. Design projects presentatic

Performance appraisal Oral interviews
(e.g. Lab skill assessment)

Simulation

Surveys and questionnaires

(e.g. Emergency simulation)

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

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

42



Scoring

A Numeric (mark out of 10)

A Rubric (discrete levels with description of
performance)

A 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 rubricdevelopment
(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 repottyBC)

Level of Mastery

Criterion Unacceptable Below Expectations Meets Expectations Exceeds Expectations
0 1 2 3
, . , N Parameter studied is Parameter studied is
2.1 Problem Team iNQTable to identify the| Parameter studied iSIOT appropriate for projectAND appropriate for projectAND

Identification

parameter they araising the
prototype tostudy.

directly relevant to project
success.

the team is able to provide
somejustification why

the team is able to provide
strongjustification why.

3.2
Investigation
Design

Team ha®NOTbuilt a
prototype.

Prototyping method iNOT
appropriate for the parameter
being studied (i.e. will not yield
desireddata).

Prototyping method isit least
somewhatappropriate for the
parameter being studied; a

simpler approach MAY exist

Prototyping method is
appropriate for the parameter
being studiedANDthe team is
able toclearlyjustify why the
physical prottype used is
superior toother physical or
virtual prototypes.

3.3 Data
Collection

No data collectedprototype
doesNOTwork

The prototype work8UTdata
collection / analysis techniques
are inappropriate.

Data collection and analysis ar
done appropriatef ANDdata
guality isfair.

Data collection and analysis ar
done appropriatelyANDdatais
of high quality.

3.4 Data
Synthesis

No conclusions are draw@R
inappropriate conclusionare
drawn.

Appropriate conclusions are
drawn from the dataBUTthe
team isNOTable to explain the
how the data affects the
project.

Appropriate conclusions are
drawn from the dataANDthe
team is able to providesome
explanation of hav the data
affects the project. Some
implications are overlooked.

Appropriate conclusions are
drawn from the dataANDthe
team & able to providestrong
and completeexplanation of
how the data affects the
project.

3.5Analysis of
Results

The team doedlOTconsider
limitations or errors in the tests
or validity of the conclusions.

The team considers errors,
limitations, and validity in the
tests BUTdoesNOTquantify
errors ortake appropriate
action.

The team quantifies errorgnd
considers limitationsnd
validity, AND takes actiorBUT
action islimited or somewhat
inappropriate

The team quantifies errorgnd
considers limitationgnd
validity, ANDis able tgjustify
andtake appropriate action.




EXample: Assessing math knowledge
ovdzSSyYy Qauv |
Calculus course had three learning outcomes
that were indicators for Knowledge base In first
year:

1.Create mathematical descriptions or expressions
to model a realworld problem

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

3.Use solution to mathematical problems to inform
the realworld problem that gave rise to it

Instructor assessed those by specific questions
on exam



OEI YL S 602y G QRUOY
Outcome #1:. Create mathematical descriptions or
expressions to model a realorld problem

Question Contextcalculating intersectiownf two trajectories
Histogram for Test 1, Question 2

100 ¢

60 T
60 +

@ Frequency

40 +

Frequency

20 +

Bin 49



Tracking outcomes scores derived
from exams

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

Bill 70 6 2
Sandra 72 4 6
Ahmed 86 6 6
Yin 68 3 4

50



1 2

Program objectives Mapping the
and indicators curriculum

Curteulum & (Session 4)

11 m .
Hrreuid Analyze and Collecting data

process .

. Interpret

Improvement

5 4 3

STEP 4: Analyze and interpret



CEAB reporting requirement

Table 3.1.4: -'Emmples of Assessment Results
Graduate Attribute Indicator Results {add more columns as required)
OEND 2= 0]
Exceeds :I': Excesds
Recalls and describes ] ]
\ Maals Maals :
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 60 70 0 3 40 50 ] 7 8o

52




Approaches to Analyzing data

A Look at date
Indicators and plot
comparison (e.g.slvs4t year)

A Compare
A Compare special programs



Continuous Improvement Case Study
November 11, 2014 (SeSSIOn 4 aCtIVIty)
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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...

55



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



EC EE ET IM LL PA TW

Program Attribute Targets by Indicator

DE

)abie] aroqy
jabue |
1abie | mojag

Jabie| aroqy
jabue |
1able | mojag

_. 1abie| aroqy
jabie |
1@bie | mojag

12bie | aA0qQy
i Jabue |
1abie | mojag

18bue | anoqy
) 1abie |
_1abie] mojag

18ble | ar0qQy
) 1abie |
_1abie] mojag

“1abue | anoqy
s ) Jabue |
_1ebie] mojeg

L

_1ebie] anogy
1abue |
_Jebie] moleg

L 2 L (-
P L o

sjuapnls Jo Juadlad



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



Programwide rubrics

214
23)

m 1st Year (n
m 4th Year (n
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Written Communication

aWwo92INQO pue SUoISN|oU0)D
uonIsod s, uspms
5uonNdwnssy pue 1Xajuod

90U8pIAg

anss| Jo uoneue|dx3

Critical Thinking
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Student development



