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Behind the curtain

The people, processes and systems
that support a Cl Process

Instructions: Mix ‘em up! Each group should consist of
people from different institutions who have not worked
together.



Engaging faculty and minimizing administrative
workload



Characteristics of Effective CPI

Guided by effective
practise

Program driven, faculty-owned, student-
focused

Streamlines workflows, reduces workloads

Presents data effectively to spark
discussion

o Engage through exploration and visual
analysis




EGAD 6 Step Process




Engage

PEOPLE

using efficient and sustainable

PROCESS

that provide access to data
through linked

SYSTEMS



« 2 page guides
« Packaged quality resources  Engage & Support

 [Easy access to data
PEOPLE

4 @ °* Accessible repositories
 Flexible templates Streamline & Reduce

« Easyto-follow workflows
PROCESS

 Leverages other systems

* [Integrates data silos

* Facllitate data discussions
SYSTEMS '« Timely qualityreports

Integrate & Leverage
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Wh_y are people
disengaged?
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Traditionally |deally

(Passive) (Active)
Faculty CEorced’ to '(Ij'oolmpémc/)e student
Engage: learning & engagement

Administrators Service & Improvement from
Engage responsibility quality data
Support Staff Tt s my Integral part of student

Engage

achievement



Listen
I_I " k Practise to research
I_everage Existing data and experience

Lead

Engage, don’t diI ss

Clear obstacles,build capacity

Geoff Scott, University of Western Australia



http://www.uws.edu.au/staff_profiles/uws_profiles/emeritus_professor_geoffrey_scott

G ra d u ate Att" h ute Assess m e “t Engineering and [\ [X) [ Indicate an included file (word, excel, pdf) found in the instructor package

Quick Start Guide for Course Instructors Applied Science

This guide was developed for instructors incorporate graduate attribute assessment into their course, meet accreditation requirements and the standards set by the Faculty Office.

Outcomes-based Assessment

The Canadian Enginee[ing Accreditation Board Assessing Graduate Attributes utilizes outcomes-based assessment:
I'E[|lIiI'ES programs to: Clearly specify what students are expected to learn (learning

) outcomes), provide them meaningful tasks to demonstrate the
outcomes, and assess them using clearly defined criteria.

Demonstrate that graduates from .
o programs possess 12 attributes Professional
I]utcnme_s Outcomes can be defined at both the course, program and
Knowledge Base (Graduate Attributes) professional levels, with each clearly linked to the other. Course

Problem Analysis outcomes are specific to a course experience, while program

Investigation outcomes are representative of the more broader expectations of a
Design Program Outcomes program.
Engineering Tools (Indicators)
'(Ijvf)?nmn‘g)r{il;ation For accreditation, the professional outcomes are the Graduate
Professionalism Attributes which are broad and difficult to directly measure. Instead
Impact of Engineering Course Outcomes these are measureﬁi _byd progragl 1c.)ul'igzomes cegled Indicatqrs.
Ethics and Equity (Course Learning Outcomes) glstructors assess the indicators by linking to a Course Learning
Economics Blenle
Life-long Learning [Xﬂﬂl[]'ﬂ
o Demonstrate a process that ; Graduate Attribute — Indicator Course Learning Outcome

assesses program outcomes an Evaluate states of equilibri : . e .
. quilibrium for objects Applies boundary conditions to determine

gpphesthe results to develop and Knowledge Base subjected to forces and moments reaction forces in simply supported beams

mprove program quality

Step 1: Course Learning Outcqmes & Mappi Step2:A t Step 3: Collecting & Reporting Dat Step 4: Interpreting & Reflecti
il oy —) STk — S o —y St g g

Step 1: Course Learning Outcomes & Mapping

Meet with your program representative for accreditation to determine which indicators can and should be measured in your course and the learning level of
instruction (introduced, developed, applied). Be sure to copy the code associated with the indicators (e.g. APSC-1-CO-1).

For each indicator assessed in your course, create a course learning outcome or link the outcome to a suitable existing course learning outcome. Well constructed

learning outcomes are meaningful, measurable and clearly describe what the student is able to do. Please consult Writing learning outcomes |4 for more
information.

For each course learning outcome, identify appropriate deliverables in your course.

Fill out the FEAS sample syllabus [w] using all of the results from steps 1-3. The syllabus is required by Queen's Senate to be sent to the AMS for all of Queen’s,
and must be completed for all courses. Email the completed syllabus to your program representative.

http://bit.ly/1IM4TL2g



Step 2: Assessment

Learning outcomes are assessed by a set
of 5 level performance criteria that
describes what must be demonstrated

- . Outcome
to achieve a specific level.

1 2 3 4 5 | 5

=  Leaming !

Demonstrated

Level

e.g. foraCommunication Outcome

Each course is different. What fits one

Marginal ~ Developing ~ HighQuality  Mastery Mastery

Writes with clear purpose and concision,
applies varied transitions to linking ideas
and sections seamlessly.

To help find an approach for your

’ course may not fit another.
course, see the diagram below:

What type of course do you teach?

/

Natural, Physical or Engineering Science Course

Primarily courses that focus on developing
knowledge base in the sciences.

\

N

Laboratory Course

Blend knowledge base development with problem
solving, investigation, experimentation and analysis.

\

Design or Capstone Course

Embody professional engineering practise; complex,
open-ended, ill-defined problems.

/

Deliverables are typically ‘closed-ended': linear, or
procedural style problems with a single answer.

For each deliverable, determine the question or
section that best reflects the mapped outcome(s).

Use the Outcomes rubric for close-ended
problems [w).

Modify the rubric to include a row for each
outcome being assessed.

Assess student performance using the rubric,
recording the results.

Deliverables can be both 'closed-ended' or"

open-
ended’ lab and technical reports. /

For closed-ended problems: Qutcomes
for close-ended problems [w).

For lab & technical reports: D, op a 5-level
analytic rubric. Writing efféctive rubrics [A.

If necessary, modify rubrics to include a row for
each outcome being assessed.

Assess student performance using the rubric,
recording the results.

For each deliverable, determine th estion or
section that best reflects the ed outcomg(s).

Deliverables are typically proposals, technical briefs,

presentations and reports.

o Include a row for each outcome being assessed.

For each deliverable, determine the question or
section that best reflects the mapped outcome(s).

Develop a 5-level analytlc rubric. Writing
effective rubrics

Assess student performance using the rubric,
recording the results.

o AN

/

) brightspace fa @l&IIFg&R

Se3uing €

assstancsettmgup and usmanghtspacefor graduateattnbute assessm enn courses.

Emailyour programrepresentativelnform themthatyour coursewasusing
Brightspaceandincludetheinformationshownbelowfor eachoutcome.

Course Indicator = Assessment Assessor Context

ASTID ACHE3  Qiz#LQetiand 7 IrchicLel

bric rowswereusedto asses®achoutcome.

S Inepdirg&Re [igc

Reviewyour coursereport. You arethebestpersonto interpretandprovide
meaningto thedata,regardinganytrends,odditiesor omissions.

Re p agonthedata,consideringmprovements/ou maymakeasaresult.
Sendanyinsightsandpotentialimprovementgo your program
representativéor accreditation.

storedby-thefFdculty O f yana@usedto createreportsfor
program sand mstructors

Usethe Outcomesdata collection template [x). Rowsarestudentsgach
columnis anassessmendf anoutcomeandits metadataPleasenote:
multiple assessmentsf the sameindicator shouldbein separatecolumns.

L 2

DetailedGraduateAttribute Guidefor Courselnstructorsw
HEQCOLearningOutcomesAssessmentA PractitionersHandbook[
DevelopingEffective LearningOutcomesA PracticalGuide [

Queen'Lentrefor TeachingandLearning(queensu.ca/ctl)
The EGAD Project (egad.engineering.queensu.ca)

Completecolumnheaders.Pastestudentnumbersandassessmendatafor
eachoutcome.Oncecomplete sendit to your programrepresentative.

Nationallnstitutefor LearningOutcomesAssessmenglearningoutcomesassessment.org)
Ceted by, Hekamp Asesnat adQHity Assrae @odreta, Faltyd Egresing adAqdied Siee, jdekap@essica



Example material



FEAS Graduate Attribute Timeline: Instructors

Submit attribute Course reports
Submit course syllabi assessment results available for
(Winter courses) (Winter term) Instructors

AUU

RT.T{UHQ‘}WJHV!VQ€ﬁ|HHM(Nf?u
Submit course syllabi Submit attribute
(Fall courses) assessment results
(Fall term)

FEAS Graduate Attribute Timeline: Program Leaders

Submit attribute
Submit course syllabi to assessment results Course & program
faculty (Winter courses) (Fall & Winter term) reports available

'
.|[i\ 3

Reviewing, Revising, Pl

Submit course syllabi to
faculty (Fall courses)



Centralized
repository for

Programs &
Faculty
Syllabus Data Collection Detailed & 2-page
Template Template guides
Outcomes & Curriculum Useful quality

Indicators maps resources



Easy instructor webbased access to data
Graduate Attribute Course Report: MECH 230

Jake Kaupp
2015-07-21

1 Attribute Dashboard View

This visualization represents the aggregate student performance on each graduate attribute assessed in the course. Each data point represents
the mean score achieved for each indicator for each repsective attribute. The points are jittered to reduce overplotting.

2013-2014 2014-2015

Mastery

High
Quality

Meets Second
Expectations Tear

Marginal

Mot
Demonstrated
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Taskl

In a small group, identify the key barriers to
faculty engagement and share approaches
that are working at your institution.

Designate a spokesperson to provide a 30-
second highlight to the group.



QOFESSOR, BUTTS wALKksS IN HIS SLEEP,

STROLLS THROUGH A CACTUS FIELD!IN KIS
BARE FEET, AND SCREAMS OUT AN |DEA FOR A
SELF- OPERATING NAPKIN o

S YOU RAISE sPoon OF SoLP{A) To Your.
MOUTH IT PULLS STRING (B) THEREBY JERKING
LADLE (C) wHicH THRows CRAGKER. (D) pPAST
PARROT (E). PARROT JUMPS AFTER CRACKER AND
PERCH(F) TILTS, bPSETTING SEEDS (B)iNTo PaiL(H).
EXTRA WEIGHT IN PalL PuLLs cord(I) wWHicH
OPENS AND LIGHTS AUTOMATIC. CIGAR LIGHTEQ(\I)’
SETTING OFF sky-rRockeT (K) WwHICH cavses
sickLE (L) To cut srRING (M) AND ALLOW
PENDULUM WITH ATTACHED NAPKIN TO SWING
BACKK AND FORTH THEREBY WIPING OFF YOUR.
CHIN

FTER THE MEAL, SLBSTITUTE ‘A HARMONICA
FOR THE NAPKIN AND YOU'LL BE ABLE TO
ENTERTAIN THE GULESTS WITH A LITTLE
MDSIC »

o e — T

-

PROCESS




FICIENCY

Focusing on adaptable workflows



Sustainability

| iterate & Implementation

Savvy




0 o e OUtcomes Tracking, Assessment & Reporting

Applitd Science Process Outline & Workflow

I ERIRE X

&8s

Outcomes mappgd to courses Assessed outcomes collected v
K|a consultation & templates. / @debook or custom data expu
Jr

- R°® D

%4

Instructors link outcomes to Data processed, analyzed &
S) reports generated.

qadebook items & deliverables.

Q@==\®

Qutcomes tagged by unique code, Reports distributed, insights
@bedded In rubric criteria. j Kcollected, data warehoused. /

N

Workflow adaptable to departmental processes



Example material



ﬁ rad “ate Att rl h ute Assess m e “t ns ﬁ}%};eering and GRS Indicate an included file (word, excel, pdf) found in the instructor package
—— Quick Start Guide for Course Instructors Applied Science

This guide was developed for instructors incorporate graduate attribute assessment into their course, meet accreditation requirements and the standards set by the Faculty Office.

Outcomes-based Assessment

The Canadian Engineering Accreditation Board Assessing Graduate Attributes utilizes outcomes-based assessment:
requires programs to: Clearly specify what students are expected to learn (learning

) outcomes), provide them meaningful tasks to demonstrate the
outcomes, and assess them using clearly defined criteria.

Demonstrate that graduates from

o programs possess 12 attributes Professional
Ilutcome_s Outcomes can be defined at both the course, program and
Knowledge Base (Graduate Attributes) professional levels, with each clearly linked to the other. Course
froble.m Analysis outcomes are specific to a course experience, while program
nvestigation outcomes are representative of the more broader expectations of a
Design Program Outcomes program.
Engineering Tools (Indicators)
Eﬁi}%}{ia tion For accreditation, the professional outcomes are the Graduate
Professionalism Attributes which are broad and difficult to directly measure. Instead
Impact of Engineering Course Outcomes these are measure}fl _byd progragl 1c;ult_comes cegled Indicators.
Ethics and Equity (Course Learning Dutcomes) Ionstructors assess the indicators by linking to a Course Learning
Economics TR,
Life-long Learning Example
Demonstrate a process that ; Graduate Attribute — Indicator Course Learning Outcome
o assesses program outcomes an Evaluate states of equilibri : . s .
X quilibrium for objects Applies boundary conditions to determine
applies the results to develop and Knowledge Base subjected to forces and moments reaction forces in simply supported beams

1IMMNrov/o Nrooram [‘I‘l‘lﬂ]l‘l"f
T provcprogiairqoaoaicy

Workﬂuw and Timeline 1

Step 1: Course Learning Outcomes & Mappi Step2: A t Step 3: Collecting & Reporting Dat Step 4: Interpreting & Reflecti
il oy —) Stk —y S i —y Sp g g

Step I: Course Learning Outcomes & Mapping

Meet with your program representative for accreditation to determine which indicators can and should be measured in your course and the learning level of
instruction (introduced, developed, applied). Be sure to copy the code associated with the indicators (e.g. APSC-1-CO-1).

For each indicator assessed in your course, create a course learning outcome or link the outcome to a suitable existing course learning outcome. Well constructed
learning outcomes are meaningful, measurable and clearly describe what the student is able to do. Please consult Writing learning outcomes [~ for more
information.

For each course learning outcome, identify appropriate deliverables in your course.

Fill out the FEAS sample syllabus [w] using all of the results from steps 1-3. The syllabus is required by Queen's Senate to be sent to the AMS for all of Queen's,
and must be completed for all courses. Email the completed syllabus to your program representative.




Standard and unified data submission: Templates

10089314

B~ N N W O
W o0~ W W

Everything needed from an instructor in one
table

Data collection: bit.ly/1NlaJcb



Timetable

Why do | have to fill out this syllabus?

The Queen& University Senate approved a motion by AMS in 2009 that all courses send in a
syllabus to the AMS to be part of a central syllabus bank. This motion was brought forth before
the Senate again in 2014, and programs are expected to comply with this request.

The Faculty of Engineering has also realized the need of providing engineering departments with
support in curriculum development, accreditation and cyclical program review. There is a great
deal of information required for these reports, most of which is contained within the syllabi and
faculty course lists.

In order to meet all of the above needs, as well as being sensitive to the workload of instructors;
we have created an FEAS sample syllabus based on pedagogical best practices and student
needs. This provides both a template for a syllabus as well as a completed sample to work from.

What is this syllabus is used for:

First and foremost, this syllabus provides students with critical course information and timeline
details that are essential for student success.

In addition, this template collects information about courses to:

Generate Course Information Sheets for Accreditation

Generate Curriculum Information for Cyclical Program Review

Generate Curriculum Mapping for program use

Generate Course and Program Reports for program and instructor use

Provide programs with information to improve program quality

Provide programs a means to illustrate student development through the program.

Instructions

1. Fill out the template as completely as possible. Replace all elements with those specific to
your course.
Pages 1,2,5,6 and the Timetable MUST be completed
All other elements are optional but strongly recommended.
2. Once complete remove these instructions.
3. Email the completed file to your program representative.

Sample syllabus:bit.ly/INXkAg7

Faculty of Engineering and Applied Science

APSC XXX Insert Course Title (Example)

Course Outline 7 Fall 2015

This is your course syllabus. Keep it for future reference.

Indicators and OQutcomes

Graduate attribute indicators

APSC XXX develops the Canadian Engineering Accreditation Board Graduate Attributes through
four indicators:

APSC-2-EC-1: Gathers appropriate information, categorize it, and determines the economic
attractiveness of an engineering project [introductory]

APSC-2-EC-2: Measures and manages the risks associated with the engineering project and
considers the risk and return relationship as a component of determining
economic attractiveness [intermediate]

APSC-2-EC-4: Describes a project's sustainability and broader contribution and impact on
the enterprise, environment and society [advanced]

APSC-2-EC-5: Demonstrates use of change management principles [introductory]

Course Learning Outcomes (CLO)
By the end of this course, learners should be able to:

CLO 1: Solve problems involving cash flows and economic return (time value of money and
project comparison methods)

CLO 2: Determine the economic attractiveness of an engineering project (replacement
analysis, inflation, taxes, sensitivity, assessing risk, estimating costs)
[APSC-2-EC-1], [APSC-2-EC-2]

CLO 3: Conduct opportunity analysis to determine economic feasibility of an innovation



Task?2

In a small group share success stories and
nightmares.

Designate a spokesperson to provide a 30-
second highlight to the group.
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Assessment Data Is confined in many silos

That don’t talk to ea

And there iIsa/lLOTof it



5 Indicators 15-20 Courses 4 Years
10 Programs

approxmately 5000 measure ments

+Repeated measures +Triangulation



Systems should be al |g htwelg ht «
SCALABLE framework used to bridge silos
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And make data readily available on demand or
just-in-time fashion

Leverages & communicates with
other systems



Promotes

Exploratory Visualization

“Critical part of data analysis”
Put visualization back in the normal workflow of data analysis
regardless of data size. L L
+ Interactive &t 4 2 R
+ Collaborative é / / . / / / / j
» Reproducible [' f g [ 7 ,"

i Qumtine

$databricks



Example material
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TemplatedReporting

Graduate Attribute Course Report: MECH 216

Jake Kaupp
May 22nd, 2015

Course Mapping Tables

Course Indicator Short Assessment  Assessor Date Instructor Number of Students
Description Assessed Comments Assessed
MECH APSC-2- Data lab TA NA NA 163
216 IN-2 Acquisition reports
MECH APSC-2- Uncertainty lab TA NA NA 163
216 IN-5 reports
MECH APSC-2- Draw lab TA NA NA 163
216 IN-6 Conclusions reports
P 2013-2014
0o/, -
MECH APSC-2-  White Clearly lab TA NA NA 100%
216 CO-3 reports 75% -
n=418
MECH APSC-2- Technical lab TA NA NA 50%-
216 CO-6 Graphics reports
25%-
n=4
100%1
75%1
n=401
50%1
L 25%1
© n=21
i)
o
0,
o 100%]1
—
L 75%1
50%1 n=313
n=238
2 5% 1 n=158
100%1
75%1
%1
50% n=243
25%1 1107 a2 =152

n=

E
E

Not Maré;inal Meets Hfgh Mas‘tery
Demonstrated Expectations Quality

Performance

2014-2015

n=439
————— APSC-1-CO-2 Executive summary
n=104 ]
o -1 1 B

n=593

Technical

APSC-1-CO-3  ,munication

n=166
n=17

n=378 .
n=276 APSC-1-CO-6 Graphics

n=109
n=8

n=105

n=269 APSC—-1-EE-2 Ethical dilemmas

— o

Mar3ina| Meets Hﬁh Ma&ery
Demonstrated

Expectations Quality



MECH Program Structure:First Year

APSC 111

APSC 112

APSC 161

APSC 131

APSC 132

APSC 101

APSC 151

APSC 151

APSC 102

APSC 112

Math

APSC 171

APSC 172

CS

APSC 103

APSC 101

ED

APSC 174

APSC 103

APSC 101| APSC 102

APSC 103

APSC 101

APSC 161

APSC 101

PA

APSC 103

APSC 101

APSC 101

APSC 103 | APSC 131

KB

EC

APSC 103]| 101

IAPSC

ET

APSC 161

APSC 131 APSC 171

TW EE

APSC 101

PR

APSC 103

APSC 103

MECH Program Structure:Second Year

ELEC 210

MECH 215

MECH Program Structure:Third Year

MECH 321

MECH Program Structure:Fourth Year

MECH 330

CIVL 220

MECH 270

MECH 241

MECH 228

MECH 216 230

MECH 323

MECH 346

MTHE 272

NS

MECH 241

MECH 230

Math

MECH 341

MECH 350

MECH 396

MECH 270

ED

ELEC 310

MECH 323

MTHE
MECH 213 272

APSC 200

MECH 216

CIVL 220

CS

APSC 221

Math

MECH 328

MECH 350

MECH 321

MECH 323

MECH| MECH

MECH 230

MECH 241

MECH 321

MECH 346

MECH 464

MECH 460

MECH 323

MECH 215

MECH 216

cO

MECH 321

MECH 398

MECH 460

MECH 398

T™™W PR

MECH 323

PR

MECH 460

MECH 460

TW

MECH 460




Utilizing additional data

The National Survey of Student Engagement NSSE: Engagement Indicator Comparison

Underwater Basket Weaving Program
First Year Senior Year

I— O-—l Collaborative Learning
¢ O——l Discussions with Diverse Others
O——l I—— Effective Teaching Practises
I——— |— Higher—Order Learning
I———— I——l Learning Strategies
O——l I Quality of Interactions
O———l I—————— Quantiative Reasoning

I—————— ' Reflective & Integrative Learning

I———— I— Student—Faculty Interaction

O-—Al O—Al Supportive Environment

~20% ~10% 0% 10% 20% 30% —20% ~10% 0% 10% 20% 30%

Percent difference from the national average



Program Breadown

Select View: Program Dashboard Program Overview

INSSE o0& i eingand

national survey of
= student engagement

EXPLOR

Select Department

Applied Sci

NSSE Engagement Indicators: First Year

National > Ratio to National Average

Supportive Collaborative

Select Comparison Institutions
Alberta

Calgary
Dalhousie

Enviropment Learning

Student-
Laval (r:,}.,

Guelph

Manitoba

McGill

McMaster

Integrative
Ottawa I_», r| ning
Saskatchewan

UBC

Waterloo

Quantiative

Western

Reasoning L

Refesh Chart
Quality

Interactions

Learnin

atrateqies

National Leader -+ Queen's

NSSE Engagement Indicators: Senior Year

Ratio to National Average

Supportive Collaborative

cnviropment Ltearning

Student-

nteraction

&
Integrative

Learning

Faculty

Jantiative

Reasoning

Learning

Strategies

National Leader -+ Queen’s




Instructor Reflective memo beneath visualized data

5 Instructor Feedback/Interpretation

Part of CEAB’s requirements is to demonstrate the use of outcomes assessment data 1o make improvements to the course, program and process.
The Faculty is supporting all departments in thei accreditation efforts. In order to have some consistent information about data-informed
improvement and to help prepare future accreditation reports, the Faculty would like you to answer the following questions. Please pass your
comments and any feedback to your departmental lead for graduate attributes, or directly to the Assessment and Quality Assurance Coordinator
for the Faculty, Jake Kaupp (jake.kaupp@queensu.ca).

5.1 Intended Learning Outcomes

Do the listed learning outcomes match the course? Are there additional outcomes beyond those already documented?

A

To what extent were you able to integrate the learning outcomes specified for this course in the overall integrated curriculum plan for this program®?

5.2 Teaching and Assessment Methods

What teaching and assessment methods did you use and what evidence indicates these methods were successful or not?




Entire System

T™M

open source

Github.comvjkaupp/QUIVER



Task 3

In a small group, discuss the challenges and
strengths of your current systems.

Share approaches that are working and
highlight any common features



« 2 page guides
« Packaged quality resources  Engage & Support

 [Easy access to data
PEOPLE

4 @ °* Accessible repositories
 Flexible templates Streamline & Reduce

« Easyto-follow workflows
PROCESS

 Leverages other systems

* [Integrates data silos

* Facllitate data discussions
SYSTEMS '« Timely qualityreports

Integrate & Leverage




