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Some Initial Definitions in PD from the RUME 
Community

• For us, we will use the term TA to mean those graduate students who are responsible running labs, 
recitations, grading etc.

• Graduate Student Instructors (GSIs) are those graduate students whose primary role is to serve as 
instructors of record for undergraduate students

• Developers are the faculty and/or academic staff who are responsible for providing training sessions/courses 
on undergraduate math ed/ etc. 

• Coordinators are the faculty and/or academic staff who oversee the fundamentals of managing the day-to-
day operations of particular course and who work closely with the instructors for those courses (both 
faculty/ academic staff and GSIs) they are responsible for coordinating

• Professional Development (PD) is any amalgam of targeted learning experiences for faculty/academics 
staff/TAs/GSIs to aid in their work as professional teachers: includes the work of developers AND 
coordinators!



Some Institutional Context

• 5 courses in the PreCalculus Program at UW Madison:

• MATH 96 – Intermediate Algebra (Remediation Course)

• MATH 141 - QR Course

• MATH 112 - College Algebra

• MATH 113 - Trigonometry

• MATH 114 - PreCalculus



Think About It

Think back to your graduate school days. 

• What are things you believe would have been beneficial for you to be 
exposed to before you started teaching?

• Why those things?

• What are things that may have changed since you were a graduate 
student that you believe it might be important for today’s graduate 
students to know before they enter the classroom?

• What kinds of learning opportunities do you think are important for 
GSIs as they are teaching?



Statement on Efforts to Reexamine and Revise 
Mathematics Education

Now more than ever, students need to develop their abilities in 
problem-solving, numerical reasoning, abstract thinking, and logical 
analysis so that they can fully participate in our quantitatively 
sophisticated society. The AMS supports open, inclusive, and civil 
discourse aimed at reexamining and, where needed, revising all levels 
of mathematics education. The AMS affirms that all students must have 
equitable access to high-quality programs that fully draw on and 
develop their mathematical capacities in contexts that engage students 
in the power, beauty, and relevance of mathematics.



MAA Practices Guide

The AMS statements reflect and amplify the Mathematical Association of America’s (MAA) 
2018 Instructional Practices Guide (IPG). The guide summarized research on effective 
methods of instruction. 

• design practices

• assessment practices

• classroom practices 

• The MAA has officially published and supports this document, the promotion of student-
centered instructional methods is an expectation for departments moving forward.

• However, the IPG is a collection of recommended practices, not a syllabus for “methods 
for teaching.” A tested curriculum for learning how to do and use the recommended 
practices does not yet exist.



American Mathematical Society
Policy Statement Regarding Career Teaching Faculty 
in Research Departments

Career teaching faculty in mathematics are an important part of the community of 
professional mathematicians. As experts focused on teaching, they add a great deal 
to their departments. They often play leading roles in the education of 
undergraduates, both non-majors and majors. They can be a source of innovations 
in curriculum and teaching, follow the literature around teaching and learning, and 
bring to their departments the latest innovations concerning these topics. They are 
often well prepared to sponsor independent studies for majors, supervise 
undergraduate research projects, and serve as departmental advisors for math 
majors. They may evaluate institutional data related to the teaching of math and 
undertake scholarship around the learning of mathematics. Math departments 
with career teaching faculty should value and support these faculty members as 
professional colleagues; they should encourage their institutions to develop 
pathways for the professional advancement of career teaching faculty, and to 
systematically support them in their career growth. The AMS supports career 
teaching faculty and strongly encourages their active participation in all activities of 
the society.



Impacts of PD on GSIs

• I really have valued my experience being observed and getting 
feedback about my teaching. And I know that not everyone feels that 
way, but, there are things that I feel like when people observe me and 
they say, you know, “I noticed that you do this or that” then I’m more 
aware of it. And there are things I think that I do subconsciously I 
don’t even realize. (Williams et al., 2021, p. 336)



Responsive teaching

• Responsive teaching is a student-centered approach in which teachers regularly 
elicit and use student productions (Roberson et al., 2016; Simon, 2022). 

• In responsive classrooms, students are the drivers: they are the ones who 
produce the solutions to the questions that arise in classroom activity. 

• Classroom discourse includes instructors asking students to justify their claims, 
students explaining their thinking to their neighbors, and each (teacher and 
student) taking stock of what they already know and think and how to use their 
existing knowledge (i.e., doing and responding to formative assessment). 

• TA PD experiences that develop responsive student-centered MKT help to ensure 
the equitable outcomes called for by the mathematics professional community 
(Levin & Richards, 2011; Maskiewicz & Winters, 2012; Schoenfeld, 2016; Simon, 
2022).

•



Responsiveness to Students
Evidence-based Components of Responsive Student-Centered Instruction

• mathematical knowledge for teaching

• multiple representations of mathematical ideas

• attending to student thinking and using student ideas to push understandings forward

• positive classroom environment

• student-centered curriculum and methods to support students’ learning how to:

1. learn 2. collaborate 3. evaluate knowledge claims 4. seek help

5. become (formative) assessment capable

6. be resilient (particularly in the face of cognitive challenges),

7. figure out what to do when they do not know what to do.

Table 1. Facets of student-centered instruction and 

valued types of knowledge 

(Goodyear & Dudley, 2015; Otten et al., 2018).



Responsiveness to TAs and GSIs

I realized from my experiences that all the literature that we were 
reading was too general. In a sense it seemed to put every teacher 
under the same umbrella as if there was nothing that made us 
different. . . . It seemed as if they just wanted us to come in and just fit 
the American structure and follow that path. … I am an international 
teacher and I need to understand how I can bridge the gap between my 
own experiences with the experiences here and make that transition 
smoothly. (Bates Holland, 2008, p. 124)



Think About It

• What are important ideas for college algebra students to have a firm 
conceptual underpinning for the slope as an average rate of change?

• How might novice GSIs think about and teach the concept of average 
rate of change to a college algebra or a precalculus audience?

• What might the future consequences be (of say students taking 
Calculus 1) of how the GSIs present AROC?



Mathematical Knowledge for Teaching
Understanding How GSIs Use Their Knowledge in 

Teaching

Source: Hill, Ball, and Schilling (2008)

Figure 1: Domain map for MKT.  Note that as this was 
initially conceptualized, epistemologically knowledge was 
given a post-positivist stance.  Scheiner et al. (2019) provide 
a more socio-anthropological view of MKT.



Carlson & Musgrave (2017)



Carlson & Musgrave (2017)



Responsiveness to GSIs 

How can you incorporate active learning into your classroom? 

 

The following list summarizes some of the many approaches.  

! Clarification Pauses: This simple technique fosters “active listening.” Throughout a lecture, particularly after stating an important point or 
defining a key concept, stop presenting and allow students time to think about the information. After waiting, ask if anyone needs to have 
anything clarif ied.  Ask students to review their notes and ask qu estions about what they’ve written so far. 

! Writing Activities such as the “Minute Paper”: At an appropriate point in the lecture, ask the students to take out a blank sheet of paper. 
Then, state the topic or question you want students to address. For example, “Today, we discussed emancipation and equal rights. List as 
many key events and figures as you can remember. You have two minutes – go!”  

! Self-Assessment: Students receive a quiz (typically ungraded) or a checklist of ideas to determine their understanding of the subject.  Concept 
inventories or similar tools may be used at the beginning of a semester or the chapter to help students identify m isconceptions.  

! Large-Group Discussion:  Students discuss a topic in class based on a reading, video, or problem.  The instructor may prepare a list of 
questions to facilitate the discu ssion. 

! Think-Pair-Share: Have students work individually on a problem or reflect on a passage.  Students then compare their responses with a 
partner and synthesize a jo int solution to share with the entire class. 

! Cooperative Groups in Class (Informal Groups, Triad Groups, etc.): Pose a question for each cooperative group while you circulate around 
the room answering questions, asking further questions, and keeping the groups on task. After allowing time for group discussion, ask students 
to share their discussion po ints with the rest of the class. 

! Peer Review: Students are asked to complete an individual homework assignment or short paper. On the day the assignment is due, students 
submit one copy to the instructor to be graded and one copy to their partner. Each student then takes their partner's work and, depending on 
the nature of the assignment, gives critica l feedback, and corrects mistakes in content and/or grammar. 

! Group Evaluations:  Similar to peer review, students may evaluate group presentations or documents to assess the quality of the content and 
delivery of information.  

! Brainstorming: Introduce a topic or problem and then ask for student input. Give students a minute to write down their ideas, and then record 
them on the board. An example for an introductory political science class would be, “As a member of the minority in Congress, what options are 
available to you to block a piece of legislation?” 

! Case Studies: Use real-life stories that describe what happened to a community, family, school, industry, or individual to prompt students to 
integrate their classroom knowledge with their knowl edge of real-world situations, actions, and consequences.  

! Hands-on Technology: Students use technology such as simulation programs to get a deeper understanding of course concepts.  For 
instance, students might use simulation software to design a simple device or use a statistical package for regression analysis . 

! Interactive Lecture: Instructor breaks up the lecture at least once per class for an activity that lets all students work directly with the material. 
Students might observe and interpret features of images, interpret graphs, make calculation and e stimates, etc. 

! Active Review Sessions (Games or Simulations): The instructor poses questions and the students work on them in groups or individually. 
Students are asked to show their responses to the class and d iscuss any differences. 

! Role Playing: Here students are asked to "act out" a part or a position to get a better idea of the concepts and theories being discussed. Role-
playing exercises can range from the simple to t he complex.  

! Jigsaw Discussion: In this technique, a general topic is divided into smaller, interrelated pieces (e.g., a puzzle is divided into pieces).  Each 
member of a team is assigned to read and become an expert on a different topic. After each person has become an expert on their piece of the 
puzzle, they teach the other team members about that puzzle piece. Finally, after each person has finished teaching, the puzzle has been 
reassembled, and everyone on the team knows someth ing important about every piece of the puzzle.  

! Inquiry Learning: Students use an investigative process to discover concepts for themselves.  After the instructor identifies an idea or concept 
for mastery, a question is posed that asks students to make observations, pose hypotheses, and speculate on conclusions.  Then students 
share their thoughts and tie the activity back to the main idea/concept. 

! Forum Theater: Use theater to depict a situation and then have students enter into the sketch to act out possible solutions.  Students watching 
a sketch on dysfunctional teams, might brainstorm possible suggestions for how to improve the team environment.  Ask for volunteers to act out 
the updated scene.    

! Experiential Learning:  Plan site visits that allow students to see and experience applications of theories and concepts discussed in the class. 

Sources 
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Bonwell, C.C. (1996). Enhancing the lecture: Revitalizing a traditional format.  In T.E. Sutherland, C.C. & Bonwell (Eds.), Using active learning in college classes: A range of options for faulty.  (pp.31-

44). San Francisco: Jossey-Bass Publishers. 
Felder, R.M., & Brent, R. (1994). Cooperative learning in technical courses: Procedures, pitfalls, and payoffs. (ERIC Document Reproduction Service, No. ED 377038). 
McKeachie, W.J. (2005). How to make lectures more effective. In Teaching tips: Strategies, research, and theory for college and university teachers (11th ed.) (pp. 52-68). New York: Houghton Mifflin Co. 
Paulson, D.R., & Faust, J.L. (n.d.). Active learning for the college classroom. Retrieved September 1, 2005, from California State University, L.A. Web site: 

http://www.calstatela.edu/dept/chem/chem2/Active/  



Local Context at UW Madison

• 42% of Fall 2022 students tested into Precalculus Program 
(approximately 2300 students)

• 12 sections of 112 taught by GSIs at around 60 students and 2 peer 
mentors (about 800 students)

• Coordinator teaches section of 112 with about 110 students and 4 
peer mentors

• 6 Sections of 113, one instructor and 3 GSIs (about 360 students)



Local Context at UW Madison

• Exams and quizzes are coordinated and graded by instructors (exams 
horizontally)

• 112 meets 3 days per week for 50 minutes in Cooperative Learning 
Spaces

• 113 meets 2 days per week for 50 minutes in Cooperative Learning 
Spaces

• 60-90 minute coordination meetings with coordinator each week: 
topics vary but do include attention to pedagogy frequently



Sample Notes in 112



Sample Task in 112



Sample 113 Task



Questions?



THANKS!!!
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