
Portraying the Academic Experiences 
of Students in Engineering: 

Students Perceptions of Their Educational 
Experiences and Career Aspirations in 

Engineering.

Russell F. Korte
Ph.D. Candidate, University of Minnesota

Karl A. Smith
Professor, Purdue University & University of Minnesota



Introduction

Academic Pathways Study
• Flat to declining enrollment, high attrition
• Continuous improvement of the learning 

environment 
• Need to better understand students’

experiences in engineering education
– Student motivations to study engineering
– Perceptions/experiences with school



Research Questions

• What motivates students to study engineering?
• How do students navigate their educational 

programs at UMN?

• Get input directly from students.
• Conduct exploratory, descriptive study

– Questionnaire survey (quantitative)
– Focus groups (qualitative)



Perspective on Learning

• Cognitive & Constructivist Learning Theories
• Elements of theories investigated:

– Student motivations
– Instructional system

Student
Motivations

Instructional
System

Educational
OutcomesX =



Survey Findings 
Motivations to study engineering

• No differences by gender or division
• Non-transfers rated financial reward higher than transfers 

t(215) = 2.360, p = .019

• 0 < m < 1 (normalized scores)

Non-transfers
Fall05 

Non-transfers
Spring06

Transfers
Spring06

Social good .65 .70 .66

Financial .64 .63 .53 *

Mentor .28 .28 .22

Family .13 .13 .13



Focus Groups Findings 
Motivations to study engineering
Major themes
• Personal interests in subject

– Problem solving
– Creating, designing
– Learning how to learn
– Logical and objective (math and science thinking)
– Practical application of math and science 

• Parental, mentor influence 
• Social good
• Professional prestige
• Financial rewards



Focus Group Findings 
Motivations to study engineering
• I always enjoyed that challenge of the problem-solving part

where actually it's . . . more than just your opinion, 

• I just think it's absolutely fascinating to be able to find 
answers to problems in our world.

• But I think it's something where you can -- when you create 
something, -- especially like new technology -- you're helping 
people.



Focus Group Findings 
Motivations to study engineering
• And I think in the classes I’ve taken, there are some hard 

problems, and I’ll get it like 50 percent right.  But it’s more the 
practice of trying to solve that problem, like sitting down, 
taking the time and honing my problem solving skills, that’s 
the important part of the engineering degree.

• And I learned early on I get a lot less frustrated if I think about 
that I’m learning how to learn something, rather than learning 
the actual thing itself.  So when I go to an employer, I’m not 
gonna use a lot of what I got in school, but those four years I 
learned how to learn things. 



• I like it 'cause it's logical.  Like, I was frustrated . . . and the 
English and those classes, like, they're kind of fluffy like and
subjective. 

• I had someone made the comment to me, um, you shouldn't 
sell yourself short -- by being anything else. 

Focus Group Findings 
Motivations to study engineering



• well, my dad's an electrical engineer and, you know, I 
always -- I like my dad and I kind of want to be like him and 
I'll be an engineer. And then I had -- my oldest brother is 
now a civil engineer 

• Plus, it’s good money, so there’s this huge incentive…as 
opposed to be a starving artist or something.

Focus Group Findings 
Motivations to study engineering



Survey Findings 

Perceptions of Educational Experiences
• Women reported more difficulty coping with course pace and 

load. t(158) = 3.625, p < .001

• Women reported higher levels of involvement in extra-
curricular activities.   t(158) = 2.311, p = .022

• Transfer students reported higher levels of academic 
disengagement for liberal arts classes. t(161) = -2.351, p = .020

• Transfer students reported lower levels of satisfaction with 
overall collegiate experiences. t(214) = 2.943, p = .004



Focus Group Findings 

Perceptions of Educational Experiences
Major themes
• Important institutional experiences

– Satisfaction with classes
– Satisfaction with faculty, TAs, advising
– Grades (competition, weeding-out, the curve)

• Workload
– Value of course content
– Extracurricular activities



• I don’t understand what is going on in that class, for the life of 
me, but I’m doing wonderful in the class.  But I don’t feel 
like I understand it.  So I don’t like that feeling of I’m doing 
okay but I don’t understand the concepts. 

• It’s almost always competitive.  ‘Cause it’s always graded on 
a curve

• especially when it comes to tests because you have to beat the 
curve.  You have to -- it's not always how well do you know 
it; it's how well do you know it compared to other people to 
get the good grades.

Focus Group Findings 

Perceptions of Educational Experiences



Focus Group Findings 

Perceptions of Educational Experiences
• I don't think it's a very good way to run an academic 

environment where everybody's failing all the time.  But I've 
heard the things like weeding out.  Like too many people 
take engineering and they've got to fail some people and –

• Well, I had a calc class that I actually -- like, I got my grade 
back and I failed.  And then I -- I signed up for it again to go 
take it again.  And I show up the first day, next semester and I
was so pissed off that I was there and I went back and I looked 
and I had actually passed the class.  They had adjusted it 
about a month after the grades came out because he 
obviously failed too many people. I ended up with a C. 



Focus Group Findings 

Perceptions of Educational Experiences
• ‘Cause I’ve had great instructors, and I’ve had instructors 

who seem like they could really care less when it came to 
actually presenting accurate information, or actually making 
an effort to make sure people understood things. 

• I think I learned a lot more at community college.  Really 
here, I’m going through the steps, but none of it’s sinking in, 
really.



Focus Group Findings 

Perceptions of Educational Experiences
• …I have a class that’s all group work, like that’s all we do, 

and it’s amazing how much you’re learning just from 
interacting with the other people.  That helps so much.  Like 
doing it all on your own would be ridiculous.

• I feel bad whenever I go home or anywhere else on a weekend, 
‘cause that’s like I just missed out on 25 hours I could spend in 
the lab.  I hate weekends, when I have to leave.



Findings 
Perceptions of Transfer Students
• Difficulty transferring in credits
• Meeting people
• Getting started



Discussion of Findings 
Motivators of Learning
• Personal interest
• Student-student interaction

– Group learning
– Cooperative learning (study groups)

• Student-instructor interaction
– Value of learning subjects
– Value of advice

• Student-professional interactions
– Internship/coops
– Professional groups



Discussion of Findings 
De-motivators of Learning
• Extreme difficulty

– Perceived disconnect from real world
– Weeding out vs. education

• Grading (the curve)
– Not a measure of learning
– Promotes competition over cooperation

• Poor levels of support
– Advisement not helpful (especially lower division)
– Value of interaction mixed (TAs, faculty, bureaucracy)



Discussion of Findings 
Complex interactions

Student
Motivation

Instructional
System

Educational
OutcomesX =



Discussion of Findings 
Complex interactions

– –– +

+ –++

Educational Experiences
Positive Negative

Positive

Student Motivations

Negative



Discussion of Findings 
Principles for Good Practice
• Encourage contact between faculty and students.
• Develop reciprocity and cooperation among students.
• Encourage active learning.
• Provide prompt feedback.
• Emphasize time on task.
• Communicate high expectations.
• Respect diverse talents and ways of learning.
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