
l d d lO O l E i U d d t E i i ClOn Oral Exams in Undergraduate Engineering ClassesOn Oral Exams in Undergraduate Engineering ClassesOn Oral Exams in Undergraduate Engineering ClassesOn Oral Exams in Undergraduate Engineering Classesg g g
K t f J Fidk kiKrzysztof J FidkowskiKrzysztof J. FidkowskiKrzysztof J. Fidkowskiy
kf hkfid@ mich edkfid@umich edukfid@umich.edukfid@umich.edu

P t d t th F th A l R h d S h l hi i E i i Ed ti P t S i 10/22/09Presented at the Fourth Annual Research and Scholarship in Engineering Education Poster Session 10/22/09Presented at the Fourth Annual Research and Scholarship in Engineering Education Poster Session. 10/22/09.Presented at the Fourth Annual Research and Scholarship in Engineering Education Poster Session. 10/22/09.

Ab t t Eff t L tAbstract Effect on Lectures W itt O l P fAbstract Effect on Lectures Written vs. Oral PerformanceAbstract Effect on Lectures Written vs. Oral Performance
100

f  L t h ld h i f d t l t
100

Reflective thoughts and preliminary data are shown  Lectures should emphasize fundamental conceptsReflective thoughts and preliminary data are shown  Lectures should emphasize fundamental concepts g p y p p
on the use of oral exams in an undergraduate core in addition to problem solving skillson the use of oral exams in an undergraduate core in addition to problem solving skills 90o t e use o o a e a s a u de g aduate co e p g 90

i i l AE 325 (A d i ) Do not want to stress already packed curriculaengineering class AE 325 (Aerodynamics) Do not want to stress already packed curriculaengineering class, AE 325 (Aerodynamics). o ot a t to st ess a eady pac ed cu cu a
Many problem solving skills are best learned throughMany problem-solving skills are best learned through 80a y p ob e so g s s a e best ea ed t oug 80

homework assignments 1 0475l  .

Wh O l ? homework assignments y=1.0475xalWhy Orals? o e o ass g e ts y  1.0475x
2naWhy Orals? “Look ahead” assignments can free up lecture time and R2 =0 1651FiWhy Orals?  Look-ahead  assignments can free up lecture time and R  = 0.1651l F

y oo a ead ass g e ts ca ee up ectu e t e a d
70al

 F h i t f t d t better prepare students for lecture material O
ra

 For a more comprehensive assessment of student better prepare students for lecture material. O For a more comprehensive assessment of student bette p epa e stude ts o ectu e ate a O

f  C t tiperformance  Concept questionsperformance  Concept questions 60p
I t d ti l i l t i t l tWritten exams primarily test problem solving skills Introduce an active learning element into lecturesWritten exams primarily test problem-solving skills Introduce an active learning element into lecturesp y p g
R l ti f f db k t i t t Abilit t l bl d t l t l t Real-time performance feedback to instructor Ability to solve problems does not always translate Real time performance feedback to instructor 50 Ability to solve problems does not always translate 
P ibl ith t d ’ t h l ( Q i d ) 50 60 70 80 90 100

t d t di f th d l i i i l Possible with today’s technology (e g Qwizdom) 50 60 70 80 90 100
to an understanding of the underlying principles Possible with today s technology (e.g. Qwizdom)

A W i Midto an understanding of the underlying principles
I l ti h il i t t Average onWrittemMidtermsg y g p p
Implementing more heavily in current semester Average on Writtem Midterms

 Oral exams can supplement written assessments
Implementing more heavily in current semester

 Oral exams can supplement written assessments
Spread s ests that problem sol in abilit does not necessaril

pp
Spread suggests that problem‐solving ability does not necessarily 

C E l
p gg p g y y

l h l d dCase Example correlate with a conceptual understandingCase Example correlate with a conceptual understanding.Challenges Case ExampleChallenges Case ExampleChallengesChallenges
 Aerodynamics 325 Winter 2009 Aerodynamics 325, Winter 2009 Student comments:

 Instructor time required
 Aerodynamics 325, Winter 2009 Student comments:

 Instructor time required  82 t d t J i d S i l l Instructor time required  82 students Junior and Senior level - “I was rather skeptical of the oral final at first especially since I didn't know
 N t ti l f l l

 82 students, Junior and Senior level - I was rather skeptical of the oral final at first, especially since I didn t know 
 Not practical for very large classes tl h it ld b l d Th h dl d th l Not practical for very large classes

 Exams: exactly how it would be planned …The way you handled the oral exam
 F t f 2 d t di itt

 Exams: exactly how it would be planned …The way you handled the oral exam 
 Factor of ~2 compared to grading written exams definitely made the experience less frightening and painful than a typical Factor of 2 compared to grading written exams

 Two written midterms (15% each) definitely made the experience less frightening and painful than a typical 
 E f i d f i th h d

 Two written midterms (15% each) y p g g p yp
 Exam fairness and enforcing the honor code

( )
written exam” Exam fairness and enforcing the honor code

 One oral final (20%) written exam
 One oral final (20%)

“Th fi l l ll l I ld d fi it l ti ith thi ” Cannot prevent students from talking
( )

-“The final oral exam was really cool. I would definitely continue with this...” Cannot prevent students from talking
Oral exam format:

The final oral exam was really cool. I would definitely continue with this...
Oral exam format: “I was a bit wary of it at first (like most people were) since I had never done Changing questions compromises fairness
Oral exam format: - I was a bit wary of it at first (like most people were) since I had never done  Changing questions compromises fairness
 T o q estions per e am

y ( p p )
 Two questions per exam something like that But it was fine and I think it really showed if we grasped There is a learning curve to asking the questions
 Two questions per exam something like that.  But it was fine and I think it really showed if we grasped  There is a learning curve to asking the questions
 S apped o t one q estion each da (3 da s) th t ” Swapped out one question each day (3 days) the concepts.”

 Grading
 Swapped out one question each day (3 days) the concepts.

 Grading
 St dents ha e 20 min tes ith q estions before the Aside from apprehension no negative feedback on the use of oralsg
 Students have 20 minutes with questions before the Aside from apprehension, no negative feedback on the use of orals

 No two oral exams are the same
 Students have 20 minutes with questions before the pp , g

 No two oral exams are the same e am in a preparation roomexam in a preparation room
 Assigning grades bears a degree of subjectivity

exam in a preparation room

F t Pl Assigning grades bears a degree of subjectivity
 20 min tes ith instr ctor for the oral Future Plansg g g g j y
 20 minutes with instructor for the oral Future Plans 20 minutes with instructor for the oral Future Plans
 Each oral as tape recorded Each oral was tape recorded

 C ti l i AE 325B fit
 Each oral was tape recorded

 Continue oral exams in AE 325Benefits  Made notes d ring e am and assigned points sing  Continue oral exams in AE 325Benefits  Made notes during exam and assigned points usingBenefits  Made notes during exam and assigned points using 
 Assess the effectiveness of oral exams througha concept based r bric  Assess the effectiveness of oral exams througha concept-based rubric g

 A more comprehensive assessment
a concept based rubric

 Student performance statistics A more comprehensive assessment
 Graded b letters sing A e cellent B good etc  Student performance statisticsp
 Graded by letters, using: A = excellent, B = good, etc. p

 A more flexible testing environment
 Graded by letters, using: A  excellent, B  good, etc.  

 Course evaluations A more flexible testing environment Then con erted to points  Course evaluations A more flexible testing environment Then converted to points.
St d t ’ “ t id i t k ” il id d

Then converted to points.
Students’ “stupid mistakes” easily avoided  D t d f db k  Refine the oral grading rubricStudents  stupid mistakes  easily avoided  Data and feedback:  Refine the oral grading rubric
E i d l i t t i d d

 Data and feedback: g g
Examiner can delve into topics as deemed necessary

 C i f itt l fExaminer can delve into topics as deemed necessary 
 Comparison of written versus oral performance

f t t i l ti
 Comparison of written versus oral performance

for an accurate assessment in real time Acknowledgements St d t l ti tfor an accurate assessment in real time Acknowledgements Student evaluation comments
 Th t t i f i ti kill Acknowledgements Student evaluation comments
 The test reinforces communication skills Acknowledgements
 The test reinforces communication skills

Cynthia Finelli of CRLT North for valuable midtermCynthia Finelli of CRLT North for valuable midtermCynthia Finelli of CRLT North for valuable midterm 
t d t f db k l tistudent feedback evaluationsstudent feedback evaluations


