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Scholarship of Teaching & Learning and Process Education
Working Towards a SOTL Project

Aligning our perspectives: Where would you like to go on your SoTL journey?  

Some initial planning:  Th inking about SoTL project design

1. What knowledge, skills, and behaviors am I trying to help my students improve?

My students struggle with the concept/process of _________________

2. Can I relate the knowledge, skills, and behaviors I’m trying to improve to specifi c learning objectives 
of a “size” that can be reasonably addressed?  If so, what are they?

At the end of this course, my students will be able to ___________________

3. How do I currently address this aspect of learning in my course?

I use the following teaching technique(s) to help my students: ___________________

4. What assignments or other tools might I use or adapt to collect data about my student’s learning for 
this concept/process?  

Assignment 1 ____________________   Assignment 2 ______________________

Survey ________________________

Other evidence I can study ___________________
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5. How might I analyze the data I collect about student learning?

Quantitative approaches?     Qualitative approaches?

     ____________________     ____________________

     ____________________     ____________________

     
Moving forward on your SoTL journey:
1. What are the one or two items from today that can most help you move forward?

2. What is the most important question/barrier remaining in moving your project through the planning 
stages?

Questions to consider if you are planning to publish your SoTL project:

1. Is there relevant literature in this area that I can use to support and connect to my ideas?
2. How will the project be implemented and presented to the IRB?  
3. Will the knowledge and skills I develop for this project be transferable to other contexts?  Will they 

increase my overall effi  ciency or be synergistic?
4. Who can I work with where opportunities for benefi ts to both sides exist?  In what other ways or 

to whom might this data be useful?
5. If this project proves successful, who should know? Who will benefi t?  How easily can others use 

the techniques/results?

 
Session: Scholarship of Teaching & Learning (SoTL) and Process Education



(Th ursday, June 25: Aft ernoon Session)   Process Education Conference 2015 9

1

Scholarship of Teaching & Learning 
and Process Education

A workshop facilitated by
Dr. Tris Utschig

Assistant Director, Office of Assessment, Georgia Tech

Process Education Conference 2015
June 25 27, 2015

Question – how do you know your students 
have learned what you really want them to 
know or be able to do in your classes?

Both SoTL and assessment are not about 
getting it right, but getting it better !

Assessment is the systematic collection, review,  and use 
of information about educational programs undertaken 
for the purpose of improving student learning and 
development 

-Ted Marchese

The Scholarship of Teaching and Learning is a systematic 
reflection on teaching and learning made public 

-Illinois State University

The process of measuring and analyzing performance to improve 
a future performance.

- Apple and Utschig, IJPE vol 1

4

Getting it better and publishing too

Examples of publicly shared SoTL work:

1. Campus panel discussion – problem solving rubric

2. Conference poster – student reflection

3. Conference paper – process oriented learning

4. Journal paper – learner development

5

Planned Workshop Outcomes

By the end of this session, I expect you will:
Be able to list at least 3 new potential mechanisms for
collecting data about learning

Have created an outline of a potential SoTL project

Be able to locate at least two helpful online resources and/or
print resources

Show how you might personally use one or more
tools/techniques for both assessment and SoTL

Performance criterion – complete activities for a potential SoTL
project with a particular course or learning activity in mind while
using your colleagues to elevate the quality of your results

6

Activity

How do your own goals for today align with the
goals for this session?

Be able to list at least 3 potential mechanisms for collecting
data about student learning which you have not personally
tried before

Have created an outline of a potential SoTL project related
to data collected about student learning in your classroom

Be able to locate at least two helpful online resources
and/or print resources

Show how you might personally use one or more
tools/techniques for both assessment and SoTL
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Activity: aligning our perspectives

Please take a minute or two and write down on 
your handout under “aligning our perspectives” 
where you would like to go on your journey as a 
teacher and/or why you decided to participate 
today

You may also want to complete the first boxed 
question on your sheet 

We will share a few volunteer responses 

1. Reflection - developing a 
focus on student learning

3. Assessment - expanding 
my SoTL outlook and 
toolkit 

My work in SoTL has developed along two foci: my 
students & interests of other faculty

http://www.fctl.ucf.edu/events/winterconference/

Scholarly Teaching significantly increased
my overall productivity as a faculty member

Example:  
~600 hrs/yr 
gained from 
reduced 
grading time

Example: 
alignment of 
skills with 
program and 
institutional 
needs

online.mpls.k12.mn.us 

My first “innovation” was a simple student 
self-assessment of their performance in lab

5-15 minutes 
at end of 3-
hour lab 
period

SII format
Strengths
Areas for 
improvement
Insights

Student Ranking of Assessment Components

1

1.5

2

2.5

3

3.5

4

4.5

5

Strength Improvement Insights Overall 

PHYS 211 Fall 03 mid

PHYS 211 Fall 03 mid

PHYS 211 Fall 04

ENGR 120 Fall 04

The focus of my assessment and evaluation 
system eventually was completely changed.

Student learning 
content

Individual HW 
problems

Exams

Individual lab 
reports

http://en.wikipedia.org/wiki/Portal:Systems_science/Picturehttp://mrmaloney.com/mr_maloney/honors/h_handouts.html

Question – if you were to design a SoTL
project for your class right now, what would 
you do?
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Both SoTL and assessment are not about 
getting it right, but getting it better !

Assessment is the systematic collection, review,  and use 
of information about educational programs undertaken 
for the purpose of improving student learning and 
development 

-Ted Marchese

The Scholarship of Teaching and Learning is a systematic 
reflection on teaching and learning made public 

-Illinois State University

My focus on student learning began with a 
look at “assessment” rather than “evaluation” 

Taken from the Faculty Guidebook published by Pacific Crest

Assessment

• ongoing
• positive
• individualized
• valuable feed

back

Evaluation

• closure
• judgmental
• applied against

standards
• shows shortfalls

Both

• require criteria

• use measures

• evidence driven

Process for improving a future performance Process for determining level at which standards were met

15

Assessment, evaluation, and SoTL work use 
similar methods but for very 
different purposes

Assessment –
The process of

measuring and
analyzing

a performance for
the

purpose of
improving a future
performance

Evaluation –
The process of

measuring a
performance

against a set of
standards

to determine the
level at which the
standards were
met

SoTL –
A systematic
[process of]
[evidence based]

reflection on
teaching and
learning
[responding to a
research
question]

made public

16

The assessment process is cyclic

Create action plan

Im
plem

ent

Analyze

• Summarize results 
• Identify strengths,

areas for improvement,
insights

• Create/revise learning outcomes
• Choose/revise teaching methods
• Choose/revise assessment tools

• Conduct learning activities
• Collect formal and informal data

• Study data
• Identify important results

R
ep

or
t

17

Quality classroom assessment is 
constructively aligned in a course

Source: Assessment Resource Center at Hong Kong University: http://arc.caut.hku.hk/ConsAlign.html

18

Activity

Box 1 on handout –

what outcome(s) am I trying to help my
students improve?
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19

Quality measurable learning outcomes 
are S.M.A.R.T.

Properties of quality outcomes
Have a clear and Specific purpose

Result in Measureable/observable products/behaviors

Use Action words

Describe Relevant and meaningful learning

Are Time bound

20

By the end of this course, students 
will be able to…

Adapted from: http://www.maxvibrant.com/bloom-s-taxonomy/bloom-s-taxonomy

remember understand apply analyze evaluate create

recognize

list

describe

identify

retrieve

name

locate

find

interpret

summarize

infer

paraphrase

classify

compare

contrast

explain

lower order thinking skills higher order thinking skills 

implement

carry out

use

execute

teach

draw

compute

differentiate

organize

parse

attribute

outline

deconstruct

integrate

select

check

debate

critique

experiment

judge

test

detect

monitor

design

construct

plan

produce

invent

devise

make

hypothesizeshow

21

Example outcomes 

Conduct an interview of a family member for 
the purpose of analyzing the origins of one’s 
own political views
Compare and contrast the value of three 
different novels as they apply to current 
issues of social justice.
Identify unknown bacteria using gram stain, 
biochemical, and other microbiological 
methods for identification.
Given a set of data, construct a time series, 
scatterplot, or histogram to show relationships 
between quantities.

22

Activity

Box 2 on your handout –

Given the area your students are struggling
with in your course, write a S.M.A.R.T.
Outcome to describe it.

Box 3 on your handout –

What are you currently doing to address this
outcome?

23

Measuring your outcomes: common 
assessment and evaluation techniques

Written exams

Oral exams

Performance
assessments

Homework
assignments

Oral presentations

Projects

Demonstrations

Case studies

Simulations

Portfolios

Juried activities with
outside panels
Standardized tests

24

Measuring your outcomes: Classroom 
Assessment Techniques (CATs)
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25

Using classroom assessment techniques for 
SoTL work has distinct advantages

Authentic: Students are already being assessed
as part of the course

Flexible: Many different types of assessment
can be used

Transparent: Criteria for success clear to both
students, faculty, and outside constituencies

26

Three criteria underlie successful 
classroom assessment techniques

Collect feedback from ALL students

Analyze the results

Report back to students

Credit – Christina Petersen, University of Minnesota

27

Measuring your outcomes: direct 
classroom assessment techniques

Background knowledge probe

Focused listing

Think pair share

Minute Paper

Directed Paraphrasing

Documented Problem Solutions

Web resource:
http://www.cetl.gatech.edu/sites/default/files/handout3%20-%20CATs_1.pdf

Poll:  I have used at least one of these techniques before – Yes/No

28

Measuring your outcomes: indirect 
classroom assessment techniques 

Course related self confidence surveys

Group work evaluations

Classroom quality circles

Classroom opinion polls

*Midterm assessment (not an exam or quiz…)

*Web resource:
http://www.cetl.gatech.edu/cios/midterminfo

Poll:  I have used at least one of these techniques before – Yes/No
Poll:  I have used a midterm assessment before– Yes/No

Activity

Think-pair-share
On your handout – please take a few 
moments to finish answering the boxed 
questions (Box 4 and Box 5)
Wait for my prompt and then pair with a 
neighbor to discuss your ideas
In a few minutes I will ask for several 
volunteers to share

30

Assessing the whole: use multiple data 
streams to create an assessment matrix

Course Learning Outcomes

As
se

ss
m

en
t d

at
a 

st
re

am
s Outcome 

a
Outcome 

b
Outcome 

c
Outcome 

d
Outcome 

e
Outcome 

f

Data 1 x x x

Data 2 x x x

Data 3 x x x

Data 4 x x

Data 5 x x
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2. My second phase of SoTL development 
occurred via working with my colleagues

Peer coaching
Course design
SoTL Journal Club

Peer coaching was very valuable for me & others 
at Lewis-Clark State College

Context – Division of Natural Science
6 majors
12 programs
21 line numbered faculty
Significant service load

Goals
Peer coaching part of assessment culture
Improve assessment practice
Improve teaching practice and learning outcomes
Increase sense of community

A more recent development is the SoTL
Journal Club (meets ~6 x/yr), and you are invited!

What is SoTL

SoTL case study

Testing formats

Using teams

etc.

http://ozandends.blogspot.com/2008_08_01_archive.html

4. My current position involves a research 
focus

nSoTL

nEducational
nResearch

nSocial
nScience

nIRB
nMeasurement 

nTools

nSurveys
nFocus Groups

nCATs

nAssignments
nTests

nEtc

nResearch
nquestions
n and plan

nConsent forms

Coming full circle: the SoTL and assessment 
processes are both cyclic

Create action plan

Im
plem

ent

Analyze

• Summarize results 
• Identify strengths,

areas for improvement,
insights

• Create/revise learning outcomes
• Choose/revise teaching methods
• Choose/revise assessment tools

• Conduct learning activities
• Collect formal and informal data

• Study data
• Identify important results

R
ep

or
t

Both SoTL and assessment occur at various 
levels

Create action plan

Im
plem

ent

Analyze

R
ep

or
t

Create action plan

Im
plem

ent

Analyze

R
ep

or
t

Create action plan

Im
plem

ent

Analyze

R
ep

or
t

Create action plan

Im
plem

ent

Analyze

R
ep

or
t

Program

Institution

Class Activity

Course
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37

Resources

38

More resources

NC State University: Internet Resources for Higher 
Education Outcomes Assessment 

http://www2.acs.ncsu.edu/UPA/archives/assmt/resou
rce.htm

50 Classroom Assessment Techniques Summary
http://pages.uoregon.edu/tep/resources/newteach/fifty_ca
ts.pdf

Western Washington University
http://pandora.cii.wwu.edu/cii/resources/

National Science Foundation
http://www.flaguide.org

Closure Activity
With your group, please discuss among 
yourselves  one or both of the following from the 
back of your handout

What are one or two items from today (not just from 
this session) that will help you move forward on your 
SoTL journey?
What is most important question/barrier remaining that 
might prevent you moving forward on your SoTL 
journey?

In a few minutes I will ask for several volunteers 
to share

40

Feedback

Minute paper

What was the most important thing you learned
in this session?

What important question remains unanswered?

41

Thank You!!!

Contact information:
tris.utschig@gatech.edu

The End

42
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Problem Solving Rubric (Grading Guide) NRE 4214 A Fall 2014 Name  __________________________

Level 5
Quality Problem 
Solver

Level 4
Effective 
Problem Solver

Level 3
Maintenance 
Problem Solver

Level 2
Survival Problem 
Solver

Level 1
Novice Problem 
Solver

Completion

All problems contain 
complete solutions 
with all relevant 
information 
presented such that 
solutions are fully 
communicated

Attempts nearly 
every problem and 
solutions generally 
contain all or most of  
the relevant 
information 

Attempts many 
problems and usually 
lays out nearly 
complete solution 
plans for each 
problem attempted 

Majority of problems 
are attempted with 
some components of 
solution 
communicated

Perhaps attempts half 
the problems with 
wildly varying levels 
of completeness

Clarity and 
Organization

Problems clearly 
labeled by topic and 
in order. Excellent 
use of white space 
for easy perusal with 
clearly indicated 
solution components 

Problems labeled and 
easy to find.  Good 
use of white space 
but sometimes 
cramped or too many 
pages or components 
out of order

Problems mostly 
labeled and collected 
together.  Work has 
proper components 
but may be difficult 
to distinguish 
solution parts 

Work is loosely
together but specific 
problems hard to find
White space may be 
lacking, lacks ques to
lead reader through 
the problem solution

Work collected 
haphazardly, mixed 
with other materials, 
etc. Messy work that 
is hard to follow and 
often missing 
solution components

Communica-
tion
of solution

Prob statmnts in own 
words isolate physics 
of problem briefly, 
correctly, completely 

Diagrams are large, 
descriptive, neat and 
completely labeled

Steps to solution 
succinctly described 
in logical order along 
with relevant 
governing equations

Mathematical 
manipulations follow 
clear steps, perform 
appropriate amount 
of algebra before 
plugging in numbers

Work is technically 
flawless

Correct units are 
always shown and 
conversion work is 
included

Deep thinking 
evident in discussion 

Prob statmnts in own 
words describe 
physics of problem 
clearly

Diagrams show 
physical situation 
and include labels

Steps to solution 
labeled, follow 
logical order,  and 
governing equations 
written out

Mathematical 
manipulations mostly 
easy to follow but 
may show too much 
or too little algebraic 
detail befor plugging 
in numbers

Work is nearly all 
technically correct 

Correct units are 
used and converted 
consistently as 
needed

Insightful discussion
sheds light on topic

Prob statmnts mainly 
repeat book statmnts 
& do not show  much 
original thought

Diagrams included 
but lack some labels, 
details, or clarity

Steps to solution are 
present but often lack 
explanations of 
procedure and/or 
governing equations

Mathematical 
manipulations 
sometimes combine 
too many steps or 
skip steps and plug 
numbers in before 
algebra is complete.

Some technical 
errors are present

Units used for at 
least part of problem 
and conversions 
sometimes shown

Accurate,meaningful 
discussion

Prob statmnts often 
missing, incomplete, 
or even incorrect

Diagrams minimal 
and only used from 
book or if easy to do

Steps to solution 
unclear and usually 
lack explanations of 
procedure and/or 
governing equations

Minimal 
mathematical 
manipulations and
numbers usually 
plugged in right 
away - checking 
work is difficult

Technical errors are 
common

Units included in
answer & sometimes 
elsewhere. Skipping 
conversions common

Basic discussion 
repeats core ideas

Prob statmnts usually 
skipped to save time, 
omit information, 
and contain errors

Diagrams usually 
skipped to save time 
and effort in writing.

Steps to solution not 
identified, governing 
equations not written 
out, and work does 
not have logical flow

Problem is worked 
by going straight to 
plugging in numbers 
with algebra done 
last and numerous 

Errors severe – does 
not model problem

Units maybe in 
answer, rarely 
elsewhere.
Conversions skipped

Flawed discussion or 
just repeats answer

Midterm _______    or    Final       ________  

Aggregate grade based on above categories:  Percent ________ Letter __________
(note: completion serves as multiplier)
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Problem Solving Performance Criteria for Homework:
You will be able to effectively present complete problem solutions to real world reactor engineering
applications through a clear, organized approach that fully presents the problem setup, path(s) to solution, and 
relevant analysis while paying careful attention to detail through use of informative diagrams, guiding notes, 
general governing equations, proper mathematical techniques, consistent use of units, and reflective thought.
Basic Parts of Quality Problem Solutions (these can be used in a variety of successful combinations)

Problem Statement
Labeled Diagram
Given Information and Assumptions
Descriptive Solution Path

Governing Equations
Mathematical Analysis with Units
Discussion

Sample Formats involving one or more pages for each problem

Portfolio FAQs
1. Can I turn in my work to get feedback at times other than the official collection points?

Yes.  At any time you can turn in your work and pick any two areas on which you want feedback (use of 
units, drawing diagrams, performing mathematical manipulations, layout of problems, writing strengths, 
describing why a strength is important, suggesting action plans for areas of improvement, etc.).

2. Is my grade fixed for the material turned in once the rubric is applied?
No.  The HW rubric grade will change if you improve the quality of your work.

3. Am I allowed to add material and fix mistakes on old hw problems in addition to improving by doing 
better on future assignments?
Yes.  You can continue to work on old problems until you are satisfied with your performance on them.  
Adding diagrams, improving problem statements, fixing mathematical errors, etc are all OK.  Making these 
changes clearly visible will make it easier for the instructor to see your progress.

4. How does the additional feedback work if I turn things in between official collection periods?
The instructor will give you feedback in the form of an SII addressing the 1-2 areas you chose to focus on.  
This in no way counts towards your grade.  It is purely for you to use in recognizing your strengths and 
improving the quality of your work.

Problem statement 
and Given 
Information

Diagram(s)

Step1 description & governing equations
Step1 analysis/calculations

Assumptions

Step2 description & governing equations
Step2 analysis/calculations

Step3 description & governing equations
Step3 analysis/calculations

Step4 description & governing equations
Step4 analysis/calculations

Steps to solution
Governing 
Equations
Analysis/Calcs
Discusion/reflect
ion

Problem Statement

Given Information

Diagram(s)

Assumptions

discussion/reflection

Copyright 2005-2014 Tristan T. Utschig
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Favorite Innovation:
Student Journaling – Periodic 

Free-writing Prompts and a 
Rubric for Student Entries

Tristan T. Utschig
Center for the Enhancement of Teaching and Learning

&
Mechanical/Nuclear Engineering

Georgia Institute of Technology

What is it?

Students write a paragraph or two on a 
variety of instructor-chosen aspects 
regarding their learning and performance 
in my course.

Georgia Institute of Technology

What are the benefits?
* Additional learning mode

* Active learning

* See student view of key concepts

* Move towards deep learning, not surface

Georgia Institute of Technology

http://www.csj.org/images
/contest/telapathy.jpg

http://www.edukatetodd.com
/activelearning

Why I got started?

Students often lack practice communicating in 
writing in their own words about technical 
course content.    

Want to increase fluency and understanding 
together.

Georgia Institute of Technology
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How do you implement it?
1. Create rubric for grading student free-writes
2. Each week choose a critical content item or process
2. Prepare handout each time with 

One sentence question prompt 
A helpful hint on how to approach their written response

3. Use 5-7 min. each week in class to complete
4.  Students collect work in journal
5.  Provide periodic feedback (assessment of 

their journal contents)
6.  Evaluate student portfolio w/ rubric at end of course

Georgia Institute of Technology

What resources are on display?

* Rubric
* Example free-writing prompts

Georgia Institute of Technology

http://moodletraining.blogspot.com/2007/07/handouts-to-videos.html
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Free-Writing Journal Rubric (Grade Determination Guide)  
Mechanical Engineering 3322 B – Thermodynamics, Fall 2008

Name  ________________________
Level 5
Expert 
Journal Writer

Level 4
Effective 
Journal Writer

Level 3
Maintenance 
Journal Writer

Level 2
Survival 
Journal Writer

Level 1
Novice 
Journal Writer 

Completi
on and 
Organiza
tion

All free-writes 
are complete

Each journal 
entry has your 
name, the date, 
and a subject 
line along with 
the journal 
entry

Nearly all free-
writes are 
complete

Nearly all 
journal entries 
have your 
name, the date, 
and a subject 
line along with 
the journal 
entry

Most free-
writes are 
complete

Most journal 
entries have 
your name, the 
date, and a 
subject line 
along with the 
journal entry

Free-writes are 
often missing 
or half finished

Few journal 
entries have 
your name, the 
date, and a 
subject line 
along with the 
journal entry

Many free-
writes are 
missing or half 
finished

Rarely do 
journal entries 
have your 
name, the date, 
and a subject 
line along with 
the journal 
entry

Free-
writing

Content is 
always 
accurate

Deep thinking 
is evident and 
content relates 
to learning the 
topic

Specific 
information is 
included to 
supplement 
generalizations

Content is 
quite accurate

Content 
applies to the 
subject at hand 
and help shed 
light on 
learning the 
topic

Sometimes 
generalizations 
are applied 
with specific 
instances

Content 
reflects 
moderate 
understanding 
of topic

Content 
applies to 
subject but 
often just 
repeat 
information 
from class

Content is 
usually either 
general or 
specific but not 
both 

Content has 
many mistakes 
that could 
easily be fixed 
in minimal 
time

Content may 
contain 
appropriate 
language but 
are not refined 
to aid learning

Content 
generally 
sticks to broad 
definitions 
without 
connecting to 
applications

Content is hard 
to follow or 
make sense of

Content shows 
little evidence 
of learning the 
material

Content cannot 
connect 
general topic 
to specific 
applications 
due to 
misconception
s

Midterm _______    or    Final       ________  

Aggregate grade based on above categories:  Letter ________  Percent __________

Copyright 2005-2008 Tristan T. Utschig
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1 1 1

Abstract

1 

Introduction 

Background

International Journal of Process Education (June 2012, Vol 4 Issue 1)
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Designer

Researcher

Communicator

Collaborator

Values
Intrapersonal Skills

Thinking Skills

Table 1  
International Journal of Process Education (June 2012, Vol 4 Issue 1)
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Results
Instrument Analysis

Reliability of Internal Consistency 

Scale N alpha # items
0.559
0.797 4

0.8 5
0.74 4

0.799 4
0.72

0.778
0.782

0.885
5

0.794

Basic Results

International Journal of Process Education (June 2012, Vol 4 Issue 1)
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Student Self-Perceptions

Table 3

Attribute Name N Minimum Maximum Mean

5.00
5.00

2.20 5.00
2.00 5.00
2.25 5.00 4.05

5.00
5.00
5.00 0.75
5.00

2.00 5.00
2.40 5.00

5.00 4.22
2.00 5.00 4.25 0.70

Table 4

Full Scale Name N Minimum Maximum Mean

5.00 0.58
2.00 5.00 0.80
2.00 5.00
2.00 5.00 0.82
2.50 5.00 4.05

5.00
2.00 5.00 0.82
2.00 5.00 0.80

5.00
2.00 5.00
2.80 5.00
2.00 5.00 0.87
2.00 5.00 4.07

International Journal of Process Education (June 2012, Vol 4 Issue 1)
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Pathways to Scholarly Teaching
Entry Point Model
(Utschig, 2012, unpublished)

Scaled Model
(Borrego, Streveler, Miller, Smith, 
Journal of Engineering Education, 
2008)

Literary Genre Model
(Weimer, Enhancing Scholarly 
Work on Teaching & Learning, 
Jossey-Bass, 2006)

Refl ective 
(personal level)
Mechanisms for sharing ideas

• Teaching Philosophy
• Blogs
• Books
• Wikis

Excellent Teaching
• Uses good content and 

teaching methods

Wisdom of Practice 
Personal accounts of change

• Self-driven change
• Infl uence from others

Recommended Practices
• Literature based
• Experience based

Recommended Content
• Literature based
• Experience based

Personal Narratives
• Personal approach
• Emotional sometimes
• Oft en advocates a position

Assessment Based 
(personal or department level)
Mechanisms for sharing ideas

• Course data
• Program data
• Accreditation

Scholarly Teaching
• Based on best practices
• Good content
• Classroom assessment
• Invites collaboration or 

review

Action Research 
(discipline level or general learning, 
maybe $)
Mechanisms for sharing ideas

• Conference presentation
• Journal article
• Within dept/institution
• Web publishing

Scholarship of Teaching
• Involves inquiry and 

investigation, particularly 
about student learning 

• Open to critique and 
evaluation

Research
Quantitative Investigations

• Experimental design
• Variable manipulation

Qualitative Studies
• Interpretive analysis
• oft en within natural setting 

for learning
Descriptive Research

• Mostly survey based
• Oft en looks at attitudes and 

perceptions

Educational Research 
(pedagogical content knowledge 
level, discipline and/or general 
learning level, $ likely)
Mechanisms for sharing ideas

• Conference presentation
• Journal article
• Funded grant work

Rigorous Research in Engineering 
Education

• Addresses “how” and “why” 
questions about student 
learning

• Broad dissemination
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Writing Measurable Learning Outcomes
Criteria for Quality Outcome Statements 1,2

• Defi ne the purpose of the course for you and your students 
• Have action words that describe what the student will KNOW and be able to DO   diff erently as a 

result of your course
• Describe meaningful learning
• Are measurable - you can observe and measure students' ability to achieve them
• Represent a high level of learning, rather than trivial tasks
• Are written in clear language students can understand

Types of Outcomes 2,3

Competency – what can someone do at the end of the course and at what level?
Movement or Growth – how much improvement is expected in a particular skill?
Accomplishment – what resume worthy result will come from the course?
Experience – what happened with enough emotional impact to cause serious refl ection?
Integrated performance – how have students combined many forms of knowledge and skills in a 

professional performance without direct guidance or assistance?

Example Outcomes 1,2,3,4

• (Competency)  Demonstrate the addition of sine waves using physical devices, instrumentation, and 
graphs. 

• (Competency)  Use physical and chemical properties to determine the quality of paper samples and 
make recommendations based on specifi c requirements. 

• (Movement)  Improve assessment skills and process usage by elevating at least one level on the 
rubric “Assessor Performance”.

• (Accomplishment)  You will produce and document a major system incorporating at least 10 
processes, 2-3 inputs, and 6 reports; addresses a real client’s needs; meets industry specifi cations for 
quality; and includes a design manual and user manual.  

• (Experience)  Upon completing this course you will have refl ected seriously upon the emotional 
impact of planning and interpreting formal discussions about contemporary and technically 
complex nuclear issues with the general public.  

• (Integrated performance)  Contrasts the theories presented in this course to explain why the 
motivation to become president is diff erent for each of the primary candidates.

1. http://www.league.org/gettingresults/web/module2/learning/index.html, accessed 2012
2. Curriculum Design Handbook, Daniel K. Apple and Karl Krumsieg– Pacifi c Crest, 2003
3. Faculty Guidebook: A Comprehensive Tool for Improving Faculty Performance, 4th ed., Steven W. Beyerlein,      Carol 

Holmes, Daniel K. Apple eds., Pacifi c Crest, 2007

4. Utschig – Introduction to Nuclear Engineering, Course Planning Notes, Georgia Institute of Technology, 2007
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Example Outcomes – Thinking critically about criteria for quality 1

Consider the following outcome statements. Based on what you've just read, which of the following meet 
the criteria listed above, and which need to be revised or totally rewritten? Compare your answers to those 
off ered on the next page.

1. Understand Newton's three laws of motion. (competency)

2. Express numbers in scientifi c notation using the correct number of signifi cant digits. (competency)

3. Diagnose failures in the vacuum, mechanical components, and controls of HVAC systems and 
determine necessary action for repairs. (competency or accomplishment)

4. Identify unknown bacteria using gram stain, biochemical, and other microbiological methods for 
identifi cation. (competency)

5. Appreciate the diff erence between various forms of graphical representation. (competency)

1.  http://www.league.org/gettingresults/web/module2/learning/index.html, accessed 2012
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Example Outcomes – Improvements based on applying criteria 1 

1. "Understand" is not an action word and does not describe what students will be able to do diff erently 
as a result of the course. 

A better outcome might be: Use Newton's three laws of motion to predict motion in three dimensions.

2. Th is statement describes a discrete skill, but not an overarching goal of a class. 

A better outcome might be: Express and manipulate numbers eff ectively using the concepts of 
scientifi c notation, signifi cant digits, and SI unit measurements.

3. Th is statement meets all the criteria.  

4. Th is statement meets all the criteria.  

5. Th is statement is vague and is not measurable. 

A better outcome might be: Given a set of data, construct a time series, scatterplot, or histogram to 
show relationships between quantities.  

1.  http://www.league.org/gettingresults/web/module2/learning/index.html, accessed 2012
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 Methodology for Writing Learning Outcomes:
1. Inventory content and context for learning

a. Identify critical concepts, tools, skills, and behaviors that make up the course

b. Identify diffi  cult but important performance challenges for the learners

2. Rank the most important 3-5 items arising from the list above
3. Categorize each item as an outcome type
4. Draft  outcomes - On successful completion of the course, you will be able to …

1.  

2.  

3.  

5. Revise outcomes to more fully incorporate relevant context (think of performance situations where the 
learners utilize the knowledge and skills identifi ed in the outcome)

6. Revise outcomes to utilize blooms taxonomy and associated action verbs
7. Review to ensure criteria for quality outcomes are met
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