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Motivation



My Experience: the beginning
Being a MGTA at OSU 
• Initial departmental focus on teaching that did not last
• Fall term first-year seminar, Winter term classroom observation, 

then…?

• What I felt: Teaching first, mathematics as a vehicle

• What (I thought) my peers felt: Mathematics first, teaching if I have to



My Experience: the beginning
Being a MGTA at OSU 
• Unwritten rules
• What is a recitation? 
• How many office hours do I need to have?
• What is proctoring?
• Who helps me with teaching?



Your Experience:
Being a MGTA at OSU 
• What unwritten rules of being an MGTA at OSU have you 

encountered? 
• How did you find out about them?

ACTIVITY
5 minutes



My Experience: the middle
Being a MGTA at OSU 

• Sometimes doing what is difficult…
• Learning the names of all of my students
• Holding extra office hours and review sessions
• Making new worksheets

• …but sometimes doing what is easy
• Showing up and passing out an activity
• Lecturing for as long as possible

• Finding teaching resources
• Friends and mentors
• GCCUT program

• Mathematics education seminar
• Faculty contacts



My Experience: the present
Being a MGTA at OSU 
• What does good teaching look like in a Mathematics classroom?
• How do other MGTAs learn about teaching? 
• Am I qualified to do this?



Mathematics Graduate 
Teaching Assistants



Mathematics Graduate Teaching Assistants

• Mathematics Graduate Teaching Assistants (MGTAs) are both 
current and future teachers in Mathematics
• Six percent of mathematics courses are taught by MGTAs 

(Blair, Kirkman, & Maxwell, 2013)
• MGTAs are also lab/recitation leaders, graders, tutors, and mentors
• In 2016, over 60% of new Mathematics PhDs hires were employed in 

academic positions (Golbeck, Barr, & Rose, 2016)



Professional Development for MGTAs

• Strong research base in K-12 settings, similar work does not exist
with undergraduate teaching
• Training for MGTAs happens early and infrequently

(Belnap & Allred, 2009; Deshler, Hauk, & Speer, 2015)

• Investigations of MGTA professional development find that 
programs do not have a lasting impact on teaching practices    

(Belnap, 2005; DeFranco & McGivney-Burrelle, 2001; Speer, 2001)
• Beliefs change but teaching practices do not



Barriers to change in the literature

• Previous experiences in mathematics classrooms 
(Deshler, Hauk, & Speer, 2015)

• Types of teaching required 
(Beisiegel & Simmt, 2012)

• Perceived attitudes from faculty 
(Harris, Froman, & Surles, 2009)

• Social context of the department 
(DeFranco & McGivney-Burrelle, 2001)



What now?

• If we want to change the way mathematics is taught, we need to 
include MGTAs. 
• Current efforts aren’t working. So, what do we need to know?
• How do MGTAs learn about teaching?
• Why might MGTAs not adopt new teaching practices?



Current Research



EAGER Project: What we are doing

• NSF-funded EAGER grant: Exploring Mathematics Graduate 
Teaching Assistants' Developmental Stages for Teaching 
• How do MGTAs develop as teachers and mathematicians over time? 

What would effective professional development look like for MGTAs?

• Survey and interview data
• Teaching experiences and reported practices
• Beliefs about learning and teaching mathematics

• Expanding to a second university



My Project: What I am doing

• Participants: 7 mathematics graduate teaching assistants (MGTAs) at 
a research-focused university in the Pacific Northwest
• 5 first-year students, 2 sixth-year students
• The MGTAs teach their own course starting in fall term of their first year – all 

first years are given a pre-calculus course
• Data Collection: three group interviews, two individual interviews
• Theoretical Framework: complexity science
• Data Analysis: thematic analysis, exploratory/open coding thus far



Research Questions

• How do MGTAs learn about teaching?
• How do MGTAs operate as a complex system? In what ways do the five 

components of a complex system present themselves within the context of 
MGTAs? 

• Why might MGTAs not adopt new teaching practices?
• Are there qualities necessary for an evolving complex system that are lacking 

or not identifiable within the group of MGTAs? 



Your Experience:
Being a MGTA at OSU 
• When do you feel most like a teacher?
• What aspects of your teaching do you have the most and least 

control over?

ACTIVITY
10 minutes



Complexity Science



Classifying Phenomena

• Weaver (1948) and Davis & Sumara (2007)
• Simple systems: causal, calculable, and deterministic; 

machines and lines
• Complicated systems: sensitive and dependent on initial conditions; 

systems and meanderings
• Complex systems: adaptive and emergent/self-organizing; 

ecosystems and recursive loops



What is a complex system? 

• Adaptive: accommodating of structural changes
• Emergent/Self-Organizing: collective maintenance without 

specified plans or leaders



Definitions

• Learning: transformation and change in structure that comes from 
within; “collective learners rather than collections of learners” 

(Davis & Simmt, 2006, p. 309)
• Teaching: providing opportunity for learning; “recursively 

elaborative process of opening up new spaces of possibility while 
exploring current spaces” 

(Davis & Sumara, 2007, p. 64)



Necessary Conditions

• Internal Diversity: determines what the system is capable of and 
how it responds to conflict; the intelligence of a system
• Internal Redundancy: creates common language and determines 

the system’s ability to survive failure
• Decentralized Control: lack of central authority; collective beliefs 

and agreements defined through the process
• Enabling Constraints: balance of guidelines and limitations; 

organized randomness
• Neighbor Interactions: transfer of knowledge; neighbors are 

individuals but also their ideas



Necessary Conditions: My Experience

• Internal Diversity: small college background, no formal teaching 
experience, but peers had spectrum of experiences
• Internal Redundancy: initially felt isolated, later found other MGTAs 

interested in talking about teaching who acted as mentors
• Decentralized Control: no course coordination and expectations 

from peers for what being a TA looked like
• Enabling Constraints: class structure was set with some freedom 

given, but many unwritten rules of the department
• Neighbor Interactions: first-year seminar, large office with cohort; 

talking about teaching was second to talking about coursework

• Internal Diversity: small college background, no formal teaching 
experience, but peers had spectrum of experiences
• Internal Redundancy: initially felt isolated, later found other MGTAs 

interested in talking about teaching who acted as mentors
• Decentralized Control: no course coordination and expectations 

from peers for what being a TA looked like
• Enabling Constraints: class structure was set with some freedom 

given, but many unwritten rules of the department
• Neighbor Interactions: first-year seminar, large office with cohort; 

talking about teaching was second to talking about coursework



Preliminary Findings



Talking about Teaching: 
Whinging and Kvetching
“It’s a, like, counseling slash whinge session. We cathartically talk shit 

about our students.” (P6, FG2_2, p. 5)

“It’s mostly kvetching, unfortunately, it’s mostly just sitting around 
complaining.” (P4, FG1_2, p. 9)

• Two venues where talking about teaching happens: 
o first-year teaching seminar
o officemates and other graduate students

• Negative talk about teaching, “band-aid kinds of things”

• Talking to seek validation 



Behind the Desk, in Front of the Board

“I think there’s like a magical experience of in, within the same day, sitting in one 
classroom and standing at the blackboard in a different classroom. Like, being on 

both sides of that. It’s just, it’s kind of surreal.” (P7, FG2_2, p. 2)

“[B]eing a student lets me study being a student. So, struggling with hard math lets 
me think about what struggling with hard math looks like.” (P4, FG1_3, p. 2-3)

“I think that the fact that it happens in the same day really highlights things that I 
had done badly because they’re being done badly by another professor.”

(P6, FG2_2, p. 2) 



So, what’s this got to do 
with Complexity Science?

…ask me again in six months!



Thank you!
Claire Gibbons
gibbonsc@oregonstate.edu
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