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Philosophy

As an educator and a scholar, I am committed to inclusive teaching and research and I firmly 
believe that we have a responsibility to be representative, both topically and personally, of the 
society in which we live.  As academics we influence how others perceive our disciplines—
through decisions about course content and selection of research topics.  The exclusion of 
particular subjects, whether conscious or unconscious, sends a strong message about who and 
what we think are important.  These decisions determine who sees the discipline as interesting 
and relevant and who feels welcomed to the discipline.  To ensure that all potential scholars 
successfully negotiate the educational system and become professionals requires that we also 
consider whom and how we encourage and mentor newcomers.  

Curriculum Transformation
I have already begun the process of transforming my courses to make them more inclusive.  I 
want students to feel equally valued and work to create a learning environment that is respectful 
and comfortable for all by treating all my students as individuals.  I ask students to share with 
me information on their background, preferred learning style, course expectations, and content 
knowledge.  I also use a variety of teaching techniques, learning activities, and evaluative 
methods to ensure that one kind of student is not privileged over others. One area I am exploring 
is how to involve students in my courses in the diversity critique and to place that discussion in 
the context of disciplinary ethics.  

Public Outreach
I carry this inclusive philosophy into my public outreach work making school presentations 

and serving as a role model and mentor scientist.  I work with educators to ensure that my 
material is relevant for the audience and linked to specific learning outcomes.  I make a 
particular effort to interact with groups that are typically not encouraged to pursue degrees or 
currently underrepresented in the academic community.  I was drawn to the Rural Girls in 
Science Program because it brought me into contact with girls who rarely encounter strong 
female role models and are seldom encouraged to become scientists.  

Institutional Change
I have helped increase awareness of diversity issues at the departmental and institutional 

level through my work with faculty and TAs.  Helping instructors create more inclusive courses 
has encouraged me to reexamine my own teaching and to explore diversity issues at a wider 
scale.  As Lead TA coordinator, I instituted a monthly Diversity Working Group to share 
information and resources and to encourage inclusive teaching practices by graduate students 
across campus.  

At the national level, I prompted my professional organization to establish a committee on 
diversity that would be responsible for raising awareness of issues and make suggestions for 
action.  While the group recognizes its lack of diversity, the leadership is unaware of whether 
and how to proceed.  
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knowledge.  I also use a variety of teaching techniques, learning activities, and evaluative 
methods to ensure that one kind of student is not privileged over others. One area I am exploring 
is how to involve students in my courses in the diversity critique and to place that discussion in 
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T h e  E n g i n e e r i n g  P r o f e s s i o n a l  P o r t f o l i o :   A  c o l l e c t i o n  o f  
a r t i f a c t s ,  a r t i f a c t  a n n o t a t i o n s ,  a n d  o v e r a r c h i n g  s t a t e m e n t s  t h a t a  
s t u d e n t  u s e s  t o  c o m m u n i c a t e  a n  u n d e r s t a n d i n g  o f  e n g i n e e r i n g  
a n d  p r e p a r e d n e s s  t o  p e r f o r m  e n g i n e e r i n g  w o r k .   

P o r t f o l i o  c o n s t r u c t i o n  a s  a  p r o m i s i n g  i n t e r v e n t i o n :   
A c c o r d i n g  t o  t h e  t h e o r y  p r o p o s e d  b y  B r a n s f o r d  e t  a l .  
( H o w  P e o p l e  L e a r n ,  2 0 0 0 ) , e f f e c t i v e  l e a r n i n g  
e n v i r o n m e n t s  a r e  t h o s e  t h a t  a r e  c o n c u r r e n t l y  l e a r n e r -
c e n t e r e d ,  k n o w l e d g e - c e n t e r e d ,  a s s e s s m e n t - c e n t e r e d ,  
c o m m u n i t y - c e n t e r e d ,  a n d  c o n t e x t - c e n t e r e d .   P o r t f o l i o  
c o n s t r u c t i o n  c a n  e a s i l y  f u l f i l l  t h e s e  g o a l s :  

E x a m p l e  P o r t f o l i o s :   T h e s e  e x a m p l e s  s u g g e s t  t h e  v a r i e d  n a t u r e  
o f  t h e  a r t i f a c t s ,  a n n o t a t i o n s ,  a n d  o v e r a r c h i n g  s t a t e m e n t s  t h a t  m a y  
b e  i n c l u d e d  i n  t h e  E n g i n e e r i n g  P r o f e s s i o n a l  P o r t f o l i o .   
A d d i t i o n a l l y ,  t h e  e x a m p l e s  i l l u s t r a t e  t w o  o f  t h e  t e c h n o l o g i e s  t h a t  
c a n  b e  u s e d  t o  s u p p o r t  p o r t f o l i o  d e v e l o p m e n t .

• L e a r n e r - c e n t e r e d .   B r a n s f o r d  e t  a l .  d e s c r i b e  l e a r n e r - c e n t e r e d  e n v i r o n m e n t s  a s  t h o s e  t h a t ,  “ p a y  c a r e f u l  
a t t e n t i o n  t o  t h e  k n o w l e d g e ,  s k i l l s ,  a t t i t u d e s ,  a n d  b e l i e f s ,  t h a t l e a r n e r s  b r i n g  t o  t h e  e d u c a t i o n a l  s e t t i n g ”  
( B r a n s f o r d  e t  a l .  1 9 9 9 ,  p .  1 2 1 ) .    I n  b u i l d i n g  a  p o r t f o l i o ,  s t u d e n t s  w o r k  w i t h  t h e i r  o w n  a r t i f a c t s ,  a c t i v i t i e s ,  a n d  
e x p e r i e n c e s .   T h e y  a l s o  s t a r t  w i t h  t h e i r  o w n  i d e a s  a b o u t  e n g i n e e r i n g  a n d  h o w  t h e i r p r o d u c t s  a n d  a r t i f a c t s  f i t  
i n t o  t h e i r c o n c e p t u a l  s t r u c t u r e  o f  e n g i n e e r i n g .    S i n c e  t h e r e  a r e  n o  r i g h t a n s w e r s ,  s t u d e n t s  h a v e  g r e a t  
f r e e d o m  t o  s h o w c a s e  t h e i r  o w n  p e r s p e c t i v e s .     

• K n o w l e d g e - c e n t e r e d .  “ K n o w l e d g e - c e n t e r e d  e n v i r o n m e n t s  t a k e  s e r i o u s l y  t h e  n e e d  t o  h e l p  s t u d e n t s  b e c o m e  
m o r e  k n o w l e d g e a b l e  b y  l e a r n i n g  i n  w a y s  t h a t  l e a d  t o  u n d e r s t a n d i n g  a n d  s u b s e q u e n t  t r a n s f e r ”  ( B r a n s f o r d  e t  
a l .  1 9 9 9 ,  p .  1 2 4 ) .   P o r t f o l i o  c o n s t r u c t i o n  c a n  b e  v i e w e d  a s  c r e a t i n g  o p p o r t u n i t i e s  f o r  l e a r n i n g  t h r o u g h  
e x p l a n a t i o n .   F o r  s t u d e n t s  c r e a t i n g  a n  e n g i n e e r i n g  p o r t f o l i o ,  t h e i r  t a s k  i s  t o  e x p l a i n  h o w  t h e i r  a c t i v i t i e s  a n d  
e x p e r i e n c e s  l i n k  t o  t h e i r  o v e r a l l  v i e w  o f  e n g i n e e r i n g .   

• A s s e s s m e n t - c e n t e r e d .  A s s e s s m e n t - c e n t e r e d  e n v i r o n m e n t s  i n c l u d e  m u l t i p l e  f o r m a t i v e  a s s e s s m e n t  
o p p o r t u n i t i e s  a n d  i n v o l v e  a s s e s s m e n t s  t h a t  r e s t  o n  t h e  t h r e e  a s s e s s m e n t  p i l l a r s  - - c o g n i t i o n ,  o b s e r v a t i o n ,  a n d  
i n t e r p r e t a t i o n .    I n  t h e  c o n t e x t  o f  t h e  p r o p o s e d  r e s e a r c h ,  p o r t f o l i o s  r e p r e s e n t  v i s i b l e  a r t i f a c t s  t h a t  c a n  b e  t h e  
b a s i s  f o r  a s s e s s m e n t .   F r o m  a n  a s s e s s m e n t - c e n t e r e d  p e r s p e c t i v e ,  b o t h  t h e  p r o d u c t s  a n d  p r o c e s s e s  o f  
p o r t f o l i o  c o n s t r u c t i o n  c a n  b e  t r a c k e d  a n d  a s s e s s e d ,  a n d  t h u s  p o r t f o l i o  c o n s t r u c t i o n  c a n  s e r v e  t o  m a k e  
t h i n k i n g  v i s i b l e .   

• C o m m u n i t y - c e n t e r e d .  C o m m u n i t y - c e n t e r e d  e n v i r o n m e n t s  a r e  o n e s  w i t h  c o n n e c t i o n s  t o  a  v a r i e t y  o f  
c o m m u n i t i e s  i n  w h i c h  t h e  s t u d e n t s  d o  a n d  c a n  p a r t i c i p a t e  ( B r a n s f o r d  e t  a l .  1 9 9 9 ) .  I n  t h e  c a s e  o f  p o r t f o l i o  
c o n s t r u c t i o n ,  p o r t f o l i o s  c a n  b e  c r e a t e d  w i t h i n  g r o u p  s e t t i n g s  a n d  t h u s  t h e  s h a r e d  a c t i v i t y  c a n  f o s t e r  a  
c o m m u n i t y  a m o n g  t h e  l e a r n e r s  t h e m s e l v e s .   

• C o n t e x t - c e n t e r e d .  C o n t e x t - c e n t e r e d  i n t e r v e n t i o n s  a r e  t h o s e  w h i c h  m e s h  w e l l  w i t h  t h e  c u l t u r e  o f  t h e  i n s t i t u t i o n  
i n  w h i c h  t h e y  a r e  u s e d  a n d  w h i c h  w o r k  e f f e c t i v e l y  g i v e n  t h e  r e s o u r c e s  a v a i l a b l e  i n  t h e  i n s t r u c t i o n a l  
e n v i r o n m e n t ,  t h e  s k i l l s  o f  i n s t r u c t o r  a n d  i n t e r e s t s  o f  i n s t r u c t o r ,  t h e  r e s t  o f  t h e  c u r r i c u l u m ,  a n d  t h e  s u p p o r t  t h a t  
i s  a v a i l a b l e  t o  t h e  i n s t r u c t o r .   F r o m  a  c o n t e x t - c e n t e r e d  p e r s p e c t i v e ,  p o r t f o l i o  c o n s t r u c t i o n  h a s  t h e  p o t e n t i a l  t o  
b e  a  m a n a g e a b l e  a d d i t i o n  t o  c u r r i c u l a  a n d  a  f l e x i b l e  a s s i g n m e n t  t h a t  i n s t r u c t o r s  c a n  a d a p t .  

T h e  E n g i n e e r i n g  P r o f e s s i o n a l  P o r t f o l i o :   A  c o l l e c t i o n  o f  
a r t i f a c t s ,  a r t i f a c t  a n n o t a t i o n s ,  a n d  o v e r a r c h i n g  s t a t e m e n t s  t h a t a  
s t u d e n t  u s e s  t o  c o m m u n i c a t e  a n  u n d e r s t a n d i n g  o f  e n g i n e e r i n g  
a n d  p r e p a r e d n e s s  t o  p e r f o r m  e n g i n e e r i n g  w o r k .   

P o r t f o l i o  c o n s t r u c t i o n  a s  a  p r o m i s i n g  i n t e r v e n t i o n :   
A c c o r d i n g  t o  t h e  t h e o r y  p r o p o s e d  b y  B r a n s f o r d  e t  a l .  
( H o w  P e o p l e  L e a r n ,  2 0 0 0 ) , e f f e c t i v e  l e a r n i n g  
e n v i r o n m e n t s  a r e  t h o s e  t h a t  a r e  c o n c u r r e n t l y  l e a r n e r -
c e n t e r e d ,  k n o w l e d g e - c e n t e r e d ,  a s s e s s m e n t - c e n t e r e d ,  
c o m m u n i t y - c e n t e r e d ,  a n d  c o n t e x t - c e n t e r e d .   P o r t f o l i o  
c o n s t r u c t i o n  c a n  e a s i l y  f u l f i l l  t h e s e  g o a l s :  

E x a m p l e  P o r t f o l i o s :   T h e s e  e x a m p l e s  s u g g e s t  t h e  v a r i e d  n a t u r e  
o f  t h e  a r t i f a c t s ,  a n n o t a t i o n s ,  a n d  o v e r a r c h i n g  s t a t e m e n t s  t h a t  m a y  
b e  i n c l u d e d  i n  t h e  E n g i n e e r i n g  P r o f e s s i o n a l  P o r t f o l i o .   
A d d i t i o n a l l y ,  t h e  e x a m p l e s  i l l u s t r a t e  t w o  o f  t h e  t e c h n o l o g i e s  t h a t  
c a n  b e  u s e d  t o  s u p p o r t  p o r t f o l i o  d e v e l o p m e n t .

• L e a r n e r - c e n t e r e d .   B r a n s f o r d  e t  a l .  d e s c r i b e  l e a r n e r - c e n t e r e d  e n v i r o n m e n t s  a s  t h o s e  t h a t ,  “ p a y  c a r e f u l  
a t t e n t i o n  t o  t h e  k n o w l e d g e ,  s k i l l s ,  a t t i t u d e s ,  a n d  b e l i e f s ,  t h a t l e a r n e r s  b r i n g  t o  t h e  e d u c a t i o n a l  s e t t i n g ”  
( B r a n s f o r d  e t  a l .  1 9 9 9 ,  p .  1 2 1 ) .    I n  b u i l d i n g  a  p o r t f o l i o ,  s t u d e n t s  w o r k  w i t h  t h e i r  o w n  a r t i f a c t s ,  a c t i v i t i e s ,  a n d  
e x p e r i e n c e s .   T h e y  a l s o  s t a r t  w i t h  t h e i r  o w n  i d e a s  a b o u t  e n g i n e e r i n g  a n d  h o w  t h e i r p r o d u c t s  a n d  a r t i f a c t s  f i t  
i n t o  t h e i r c o n c e p t u a l  s t r u c t u r e  o f  e n g i n e e r i n g .    S i n c e  t h e r e  a r e  n o  r i g h t a n s w e r s ,  s t u d e n t s  h a v e  g r e a t  
f r e e d o m  t o  s h o w c a s e  t h e i r  o w n  p e r s p e c t i v e s .     

• K n o w l e d g e - c e n t e r e d .  “ K n o w l e d g e - c e n t e r e d  e n v i r o n m e n t s  t a k e  s e r i o u s l y  t h e  n e e d  t o  h e l p  s t u d e n t s  b e c o m e  
m o r e  k n o w l e d g e a b l e  b y  l e a r n i n g  i n  w a y s  t h a t  l e a d  t o  u n d e r s t a n d i n g  a n d  s u b s e q u e n t  t r a n s f e r ”  ( B r a n s f o r d  e t  
a l .  1 9 9 9 ,  p .  1 2 4 ) .   P o r t f o l i o  c o n s t r u c t i o n  c a n  b e  v i e w e d  a s  c r e a t i n g  o p p o r t u n i t i e s  f o r  l e a r n i n g  t h r o u g h  
e x p l a n a t i o n .   F o r  s t u d e n t s  c r e a t i n g  a n  e n g i n e e r i n g  p o r t f o l i o ,  t h e i r  t a s k  i s  t o  e x p l a i n  h o w  t h e i r  a c t i v i t i e s  a n d  
e x p e r i e n c e s  l i n k  t o  t h e i r  o v e r a l l  v i e w  o f  e n g i n e e r i n g .   

• A s s e s s m e n t - c e n t e r e d .  A s s e s s m e n t - c e n t e r e d  e n v i r o n m e n t s  i n c l u d e  m u l t i p l e  f o r m a t i v e  a s s e s s m e n t  
o p p o r t u n i t i e s  a n d  i n v o l v e  a s s e s s m e n t s  t h a t  r e s t  o n  t h e  t h r e e  a s s e s s m e n t  p i l l a r s  - - c o g n i t i o n ,  o b s e r v a t i o n ,  a n d  
i n t e r p r e t a t i o n .    I n  t h e  c o n t e x t  o f  t h e  p r o p o s e d  r e s e a r c h ,  p o r t f o l i o s  r e p r e s e n t  v i s i b l e  a r t i f a c t s  t h a t  c a n  b e  t h e  
b a s i s  f o r  a s s e s s m e n t .   F r o m  a n  a s s e s s m e n t - c e n t e r e d  p e r s p e c t i v e ,  b o t h  t h e  p r o d u c t s  a n d  p r o c e s s e s  o f  
p o r t f o l i o  c o n s t r u c t i o n  c a n  b e  t r a c k e d  a n d  a s s e s s e d ,  a n d  t h u s  p o r t f o l i o  c o n s t r u c t i o n  c a n  s e r v e  t o  m a k e  
t h i n k i n g  v i s i b l e .   

• C o m m u n i t y - c e n t e r e d .  C o m m u n i t y - c e n t e r e d  e n v i r o n m e n t s  a r e  o n e s  w i t h  c o n n e c t i o n s  t o  a  v a r i e t y  o f  
c o m m u n i t i e s  i n  w h i c h  t h e  s t u d e n t s  d o  a n d  c a n  p a r t i c i p a t e  ( B r a n s f o r d  e t  a l .  1 9 9 9 ) .  I n  t h e  c a s e  o f  p o r t f o l i o  
c o n s t r u c t i o n ,  p o r t f o l i o s  c a n  b e  c r e a t e d  w i t h i n  g r o u p  s e t t i n g s  a n d  t h u s  t h e  s h a r e d  a c t i v i t y  c a n  f o s t e r  a  
c o m m u n i t y  a m o n g  t h e  l e a r n e r s  t h e m s e l v e s .   

• C o n t e x t - c e n t e r e d .  C o n t e x t - c e n t e r e d  i n t e r v e n t i o n s  a r e  t h o s e  w h i c h  m e s h  w e l l  w i t h  t h e  c u l t u r e  o f  t h e  i n s t i t u t i o n  
i n  w h i c h  t h e y  a r e  u s e d  a n d  w h i c h  w o r k  e f f e c t i v e l y  g i v e n  t h e  r e s o u r c e s  a v a i l a b l e  i n  t h e  i n s t r u c t i o n a l  
e n v i r o n m e n t ,  t h e  s k i l l s  o f  i n s t r u c t o r  a n d  i n t e r e s t s  o f  i n s t r u c t o r ,  t h e  r e s t  o f  t h e  c u r r i c u l u m ,  a n d  t h e  s u p p o r t  t h a t  
i s  a v a i l a b l e  t o  t h e  i n s t r u c t o r .   F r o m  a  c o n t e x t - c e n t e r e d  p e r s p e c t i v e ,  p o r t f o l i o  c o n s t r u c t i o n  h a s  t h e  p o t e n t i a l  t o  
b e  a  m a n a g e a b l e  a d d i t i o n  t o  c u r r i c u l a  a n d  a  f l e x i b l e  a s s i g n m e n t  t h a t  i n s t r u c t o r s  c a n  a d a p t .  

Engineering Education and KnowledgeEngineering Education and Knowledge

Current engineering educational practices 
modularize knowledge through distinct courses.  
Both research and practice show, however, that 
expert engineers hold a broad and deep integrated 
conceptual structure of their discipline.
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ETPP MotivationETPP Motivation

1. National need to improve engineering 
student learning

2. Improving engineering teaching is one 
strategy to improve learning

3. Engineering faculty and grads receive 
relatively little preparation to teach

4. Engineering grads are interested in 
learning more about teaching
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ETPP Design PrinciplesETPP Design Principles

• Customized for Engineers
• Peer-Focused 
• Diversity
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ETPP Qualitative ResearchETPP Qualitative Research

• Field Notes
• Post-program Group Interview
• Individual Interviews
• Questionnaire
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Participant Case StudiesParticipant Case Studies

For each we will discuss:
• Individual characteristics, background 

& teaching experience
• Key aspects of their process
• Self-identified significant impacts
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Preliminary ResultsPreliminary Results

• Most participants completed their portfolios
• Participants perspectives about teaching 

changed
• Participants developed a network of peers 

interested in teaching
• Participants with little teaching experience 

successfully participated
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Participant Feedback ThemesParticipant Feedback Themes

Most Challenging: 
• Teaching or diversity philosophy

Most helpful: 
• Peer-review process & structure

Other Impacts: 
• ETPP structure borrowed/transferred
• Search committee feedback, “strongest 

application packet ever seen”
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ETPP Design PrinciplesETPP Design Principles
Customized for Engineers

• product oriented
• material format language, & examples

Peer-Focused
• rotating leadership
• peer-review
• sustainable

Diversity
• participants
• diversity statements


	Preparing Future Engineering Faculty:Initial Outcomes of an Innovative Teaching Portfolio Program
	Presentation Outline
	Engineering Teaching Portfolio Program
	ETPP Product
	ETPP Motivation
	ETPP Design Principles
	ETPP Qualitative Research
	Participant Case Studies
	Preliminary Results
	Participant Feedback Themes
	Acknowledgements
	ETPP Design Principles

