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Mathematics teaching and learning research has occurred in elementary through secondary
levels for at least the past century (Perry, 1901). Researchers have debated what mathematics
should be taught (Romberg, 1992; Apple, 1992; McLeod et al., 1996), how content should be
taught (National Research Council, 2001; Gutstein, 2016), and even who deserves to learn math
(Guttiérrez, 2018; Schoenfeld, 2002; Louie, 2017). We have learned many things from these
studies such as different perceptions of mathematics learning (Nasir, 2002; Sfard, 1998), and
benefits of teaching strategies that center student participation (Boaler & Greeno, 2000).
Recently, there have been efforts to research undergraduate math, namely the calculus sequence,
abstract algebra, and linear algebra (Kogan & Laursen, 2014; Abdulwahed et al., 2012). These
efforts have had impacts on how some universities (re-)structure their math courses and have
resulted in greater student success in these courses (Laursen et al., 2014). All of these results
came from investigating mathematics at various levels of a learner’s trajectory, but there exists a
higher level of tertiary mathematics where little research exists: graduate mathematics courses.

In many PhD mathematics programs across the United States, there is a common course
trajectory for students. This trajectory involves a pillar sequence of classes, typically in Algebra,
Analysis, and Topology. These courses are assessed using department-created tests, which the
institution of study called preliminary exams, that are designed to evaluate student understanding
of the concepts related to these core courses. Different schools have different expectations for the
quantity/time frame for tests and testing windows and what are considered pillar courses.
Overall, the trend for many students going into a mathematics PhD programs in the United States
is to take course sequences that have high stakes assessment and then the courses beyond these
are evaluated by instructor discretion.

This poster shows student/instructor responses about instructional practices during different
stages of a students PhD program. Research has shared very little about course sequencing in
graduate programs nor how this sequencing relates to student/instructor experiences in the
classroom. Through interviews with PhD students and instructors of graduate mathematics
courses, as well as classroom observations in multiple courses through the program at one PhD
granting midwest university, I have had the opportunity to discuss teaching strategies and
observe graduate classes in action. One finding from these data shows the difference in
assessment strategies used and also instructional practices. For example, one student participant
explained how*the pillar courses and the after pillar courses are very different”, specifically
pointing to her experience in a non pillar Analysis class where the instructor would “lecture at us
[students] for a couple of days, asking us for our input [and] we got to ask questions and direct
the lecture, depending upon our understanding.” This contrasts with her pillar experience where,
“There's no active learning. There's no group work. There's no discussions really happening in
class for certain instructors.” This shows one example of different teaching styles that are used.

Discussing differences between classroom instruction can begin conversations about
mathematical achievement in PhD programs. Who benefits/struggles from the different
instructional styles? How do the different approaches to teaching impact student retention? These
questions and more are very important to consider when looking at classroom practices.

27th Annual Conference on Research in Undergraduate Mathematics Education 1529



References

Abdulwahed, M., Jaworski, B., & Crawford, A. (2012). Innovative approaches to teaching
mathematics in higher education: a review and critique. Nordic Studies in Mathematics
Education, 17(2), 49-68. https://dspace.lboro.ac.uk/dspace-jspui/handle/2134/11988

Apple, M. W. (1992). Do the Standards Go Far Enough? Power, Policy, and Practice in
Mathematics Education. Research in Mathematics Education, 23(5), 412—431.

Boaler, J., & Greeno, J. (2000). Identity, agency, and knowing in mathematics worlds. In
Multiple Perspectives on Mathematics Teaching and Learning (pp. 171-200). Ablex
Publishing.

Gutiérrez, R. (2018). The Need to Rehumanize Mathematics. In 1. Goffney, R. Gutiérrez, & M.
D. Boston (Eds.), Annual Perspectives in Mathematics 2018: Rehumanizing Mathematics for
Black, Indigenous, and Latinx Students (pp. 1-10). The National Council of Teachers of
Mathematics.

Gutstein, E. R. (2016). Our Issues, Our People-Math as Our Weapon": Critical Mathematics in a
Chicago Neighborhood High School. Journal for Research in Mathematics Education, 47(5),
454-504. https://doi.org/10.5951/jresematheduc.47.5.0454

Kogan, M., & Laursen, S. L. (2014). Assessing Long-Term Effects of Inquiry-Based Learning: A
Case Study from College Mathematics. Innovative Higher Education, 39(3), 183—199.
https://doi.org/10.1007/s10755-013-9269-9

Laursen, S. L., Hassi, M. L., Kogan, M., & Weston, T. J. (2014). Benefits for women and men of
inquiry-based learning in college mathematics: A multi-institution study. Journal for
Research in Mathematics Education, 45(4), 406—418.
https://doi.org/10.5951/jresematheduc.45.4.0406

Louie, N. L. (2017). The culture of exclusion in mathematics education and its persistence in
equity-oriented teaching. Journal for Research in Mathematics Education, 48(5), 488-519.
https://doi.org/10.5951/jresematheduc.48.5.0488

McLeod, D. B., Stake, R. E., Schappelle, B. P., Mellissinos, M., & Gierl, M. J. (1996). Setting
the Standards: NCTM’s role in the reform of mathematics education. In S. A. Raizen & E. D.
Britton (Eds), Bold ventures: Case studies of US innovations in mathematics education (pp.
13-132). Kluwer Academic Publishers.

Nasir, N. S. (2002). Identity, Goals, and Learning: Mathematics in Cultural Practice.
Mathematical Thinking and Learning, 4(2-3), 213-247.
https://doi.org/10.1207/s15327833mtl04023 6

National Research Council (2001). Adding it up: Helping Children Learn Mathematics. In J.
Kilpatrick, J. Swafford, & B. Findell (Eds.), Helping Children Learn Mathematics. National
Academy Press. https://doi.org/10.17226/10434

Perry, J. (1901). Discussion on The Teaching of Mathematics. In J. K. Bidwell & R. G. Clason
(Eds.), Readings in the History of Mathematics Education (pp. 221-245).

Romberg, T. A. (1992). Problematic features of the school mathematics curriculum. In P. W.
Jackson (Ed.), Handbook of research on curriculum (pp. 749-788). New York: Macmillan.

Schoenfeld, A. H. (2002). Making Mathematics Work for All Children: Issues of Standards,
Testing, and Equity. Educational Researcher, 31(1), 13-25.
https://doi.org/10.3102/0013189X031001013

Stard, A. (1998). On Two Metaphors for Learning and the Dangers of Choosing Just One.
Educational Researcher, 27(2), 4. https://doi.org/10.2307/1176193

27th Annual Conference on Research in Undergraduate Mathematics Education 1530


https://doi.org/10.5951/jresematheduc.47.5.0454
https://doi.org/10.3102/0013189X031001013
https://doi.org/10.2307/1176193

