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Situate Our Research in the Literature



 

Provide an Overview of Study Methods



 

Share Detailed Findings on Personal 
Epistemology from Qualitative Data





 

Prior research in STEM Dropout either:
◦

 
Cognition Only
◦

 
Motivation Only
◦

 
Rarely cognition and motivation together



 

Our Study
◦

 
Considers Cognition and Motivation Together 
with Under-researched Motivational Variables
◦

 
Conducted in a Uniquely Diverse Environment





 

Research Question:
◦

 

What are the relative contributions of cognition and 
motivation to student retention in biology and chemistry?



 

3-year longitudinal study



 

Questionnaires



 

Interviews





 

What is it?
◦

 

Beliefs about the nature of knowledge in a domain 
◦

 

Hofer (2000), Greene (2010)
◦

 

Is knowledge simple vs. complex, can “the truth”

 

be found?


 

Our study began with questionnaires on self-
 beliefs (fixed vs. incremental) and stereotype 

threat*


 

A purposive sample of students were interviewed


 

Interviews yielded much information about 
epistemological beliefs, little about 
entity/incremental self-beliefs or stereotype threat

*See our poster for multiple results





 

Purposive sample
◦

 

Students with either medium or high cognitive scores 
and either extreme entity scores or extreme incremental 
scores



 

Interviews
◦

 

42 round one (40 min.), 24 round two (20 min.) (per 
semester)

◦

 

Demographics of sample
◦

 

Interview focus


 

All data transcribed and coded
◦

 

Codes focus on
• Student motivational orientation, test taking strategies, 

attributions for performance and context (family 
background, living situation etc.)



Race Mean Age 19.7
Asian 24%
Black 17% Major
Indian 14% Biology 62%
Subcontinent Undeclared  24%
White 33% Chemistry 10%
Other 12% Biochemistry 5%

Gender
Female 57%
Male 43%





 

Epistemological continuum (Hofer, 2000)
◦

 
Simple, certain and unchanging
◦

 
Complex, evolving and context dependent



 

Memorization of Facts


 

Digest and Understand Information 


 

Context Dependent





 

“Bio is one of the most challenging classes, 
just in general …

 
just so much material.”



 

“there’s so much material that you have to 
get through.”



 

“Its bio, its just a massive, massive volume of 
material to learn.”



 

“Dr. S, and I quote, said, ‘not even the 
terminator can get an A in [an intro biology] 
test just because there is so much 
information to remember.’”





 

“You have to memorize this and then you 
have to think more about it …so you have to 
acquire a new skill in order to excel on her 
test.”



 

“So it’s just like a lot of information thrown at 
you and you have to digest it all.”



 

“I think that in biology you have to be 
analytical more.  You have to have more 
analytical thinking, and you have to 
memorize lots in order to process that 
information.”





 

“Honestly I can’t tell you why because all my 
life I’ve studied this way.  And if I had I spent 
the same amount of time studying for any 
other science courses I would have got near a 
hundred.  I really think the test is really 
unreasonable because it has nothing to do 
with the text book information.”





 

“I think chemistry is much easier than biology 
because for biology you have to know a lot of 
things.  You have to know about the species 
and you have to know the mechanism of each 
of them and how can they interact with each 
other.  Sometimes you have to understand 
the structure and sometimes you have to 
understand the mechanism in each.  …

 
For 

chemistry it just like it don’t require so much 
skill.”





 

“If I needed to [I would go to office hours], 
but I feel like bio’s just something that 
[pauses 2 seconds] like, okay I understand 
office hours for like chem. and, and calculus, 
‘cause you need to understand concepts 
instead of just information, but everything 
that I  need to know for that class, I’m gonna 
hear in lecture, or learn from the book.  Or 
learn from just like being around, ‘cause I’m 
a nerd like that [laughs]”





 

Students are differentially equipped 
epistemologically to meet course demands



 

Some students’
 

personal epistemological 
gaze interferes with their doing well in 
biology



 

Literature suggests these are related to 
instructional context
◦

 
Messages from instructors
◦

 
Methods of instruction





 

Explore relationship between professor 
understanding of knowledge and skills 
required and students’

 
perceptions of the 

same


 

Reciprocal relationships between instructional 
style and students’

 
epistemological stance
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