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The Early Career Section offers information and suggestions for graduate students, job seekers, early career academ-
ics of all types, and those who mentor them. Angela Gibney serves as the editor of this section with assistance from 
Early Career Intern Katie Storey. Next month’s theme will be research. All Early Career articles organized by topic are 
available at https://www.angelagibney.org/the-ec-by-topic.

Book Reviews for 
Summer Reading

Active Learning: Advice for 
Starting a Movement in 
Your Department

Matthew Voigt, Molly Williams, 
Rachel Funk, Karina Uhing, and 
Wendy M. Smith

With increased interest in active learning as a teaching 
method due to overwhelming evidence of its effectiveness 
as compared to traditional lecture, more departments are 
beginning to ponder how to start or expand the use of active 
learning within their courses. Yet, learning how to effec-
tively use active learning as a teaching technique is difficult, 
and instigating change initiatives so that lecture is no longer 
the norm is an even tougher systemic process. Whether a 
department is newly started or long down the road in the 
change process for using active learning, it can be difficult 
for an individual within the department to know how 
to implement active learning. To this end, we studied 
mathematics departments that made sustained changes 
and incorporated active learning into their Precalculus 
through Calculus (P2C2) courses. By studying their change 
stories, we were able to identify pivotal moments of their 
change processes which helped us understand what people, 
structures, beliefs, and power dynamics were involved in 
making their changes successful and long lasting. We pres-
ent some of the major lessons we learned from them and 
reframe them in ways that can help you think about how to  
implement more active learning in your own context.
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Many of us are thinking of the challenges ahead for 
early career mathematicians in Ukraine and Russia. We 
would like to advertise a list of resources, collected by 
Terry Tao, found at https://terrytao.wordpress 
.com/2022/03/02/resources-for-displaced 
-mathematicians, as well as this list on the AMS web-
site: https://www.ams.org/news?news_id=6992.

https://terrytao.wordpress.com/2022/03/02/resources-for-displaced-mathematicians
https://terrytao.wordpress.com/2022/03/02/resources-for-displaced-mathematicians
https://terrytao.wordpress.com/2022/03/02/resources-for-displaced-mathematicians
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The information in this 
article comes from the SEMI-
NAL research project (Student 
Engagement in Mathematics 
through an Institutional Net-
work for Active Learning, NSF 
#1624643, 1624610, 1624628, 
and 1624639, 2016–2022), and 
the newly published book on 
that research, Transformational 
Change Efforts1 (published by 
AMS/MAA Press and the Con-
ference Board for Mathematical 

Sciences, 2021). The findings from the SEMINAL book 
were drawn from extensive mixed methods educational 
research, including hundreds of interviews (from students 
to provosts) and thousands of student and instructor 
survey responses, in addition to documentation provided 
by the involved departments to tell their own stories. For 
more information, we encourage you to read the relevant 
chapters in the SEMINAL book.

Why Active Learning?
Information in this section is drawn from Chapter 9: Active 
Learning Mathematics, by April Ström, David C. Webb, Mat-
thew Voigt, and Rachel Funk.

In 2012, the President’s Council of Advisors on Science 
and Technology (PCAST) issued a report titled Engage to 
Excel: Producing One Million Additional College Graduates 
with Degrees in Science, Technology, Engineering, and Mathe-
matics. This report specifically identified mathematics as a 
primary barrier preventing students from pursuing STEM 
degrees. The report goes on to suggest that “faculty from 
mathematics-intensive disciplines other than mathemat-
ics” should serve as course developers and instructors for 
college-level mathematics as a means for addressing the 
barrier to success in collegiate mathematics (p. 30). In 
response, our community began a widespread effort to 
improve mathematics instruction by using active learning 
instructional practices, which are known to be more ef-
fective in supporting student learning than lecture-based 
classrooms. While active learning itself is a broad term, it is 
commonly understood to refer to classroom practices that 
emphasize collaborative student engagement on tasks that 
require higher-order thinking. In our work we have found 
it helpful to define active learning as teaching methods and 
classroom norms that promote:
1. students’ deep engagement in mathematical thinking,
2. peer-to-peer interaction,
3. instructors’ interest in and use of student thinking, and
4. instructors’ attention to equitable and inclusive prac-

tices.

1https://bookstore.ams.org/mbk-138/ 

These four pillars (Laursen and Rasmussen, 2019) high-
light both what students are expected to do (engage deeply 
with mathematics and interact with their peers), and what 
we, as instructors, should do (be interested in and use stu-
dent thinking, as well as employ equitable and inclusive 
teaching practices).

Advice for getting started
So how does one actually implement active learning? Using 
active learning, especially for the first time, might feel 
daunting. Fortunately, there are several resources available 
online to help get you started, from general strategies for 
implementing active learning (MAA’s instructional prac-
tices guide), to examples of active learning tasks (math 
.colorado.edu/activecalc/), to entire curriculums 
(e.g., https://iola.math.vt.edu/index.php). If the 
prospect of overhauling your entire curriculum to include 
active learning tasks seems daunting, some instructors have 
found it helpful to gradually incorporate active learning 
tasks to break up their lectures. For example, in lecture you 
may periodically ask students to think-pair-share—a tech-
nique that involves giving students a prompt to work on 
individually for a set amount of time, then having students 
pair up with someone next to them to share and compare 
their thinking, before asking a subset of pairs to share their 
thoughts with the whole class. Good active learning tasks 
promote sense-making, problem-solving, and allow for 
multiple solutions or solution methods. To maximize the 
benefits of using an active learning task, it is important to 
give students time to work in small pairs or groups and 
discuss their approach. Typically, during this time, you 
would monitor progress and ask students questions as 
necessary to probe their thinking. Then, once students have 
had time to make sufficient progress, you could launch a 
discussion that highlights a variety of student solutions or 
solution methods.

It is important to recognize that using active learning 
is not without challenges: many instructors face pushback 
from students, and sometimes colleagues, due to unfamil-
iarity with an active learning classroom. To address these 
issues, we suggest making it clear to those within the depart-
ment, to your students, and to yourself why you are using 
active learning. We also recommend being proactive about 
seeking feedback. Many instructors have found it critical 
to solicit student feedback early and often (e.g., through 
mid-semester evaluations) to identify and address issues 
that otherwise may have only surfaced on end-of-semester 
evaluations. You may also consider inviting other instruc-
tors to observe your teaching. Additionally, some of the 
challenges associated with implementing active learning 
can be ameliorated by seeking out, or creating, professional 
development opportunities within your institution.

http://math.colorado.edu/activecalc/
http://math.colorado.edu/activecalc/
https://bookstore.ams.org/mbk-138/
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Professional Development to 
Support Active Learning and Change
Information in this section is drawn from Chapter 13: Profes-
sional Development, by Karina Uhing, David C. Webb, Nathan 
Wakefield, Allan Donsig, and Chris Rasmussen.

Professional development is an essential part of sup-
porting and sustaining active learning, especially when 
that professional development involves novice instructors 
and early career faculty. All of the institutions from the 
SEMINAL project implemented some sort of professional 
development to help support active learning. Five out of 
the six institutions focused primarily on graduate student 
professional development, while the sixth institution had 
semi-formal faculty-led monthly meetings where they 
shared instructional practices.

Most of the institutions had centralized professional 
development for teaching and learning provided by a cam-
pus-wide center, with some providing sessions that focused 
on active learning. These teaching and learning centers 
often provide helpful resources for faculty members. As 
an early career faculty member, participating in on-campus 
professional development opportunities can also help you 
connect to faculty across campus who might be interested 
in similar teaching practices.

Beyond your campus, take advantage of workshops, 
seminars, and conferences that focus on engaging students 
using active learning. Faculty from multiple SEMINAL 
institutions mentioned their affiliation with mathemat-
ics organizations such as the Academy of Inquiry Based 
Learning, the Mathematical Association of America’s 
Project NExT, and Mathematics Learning by Inquiry as 
valuable for learning about effective instructional prac-
tices and connecting with faculty from a range of different 
institutions to share ideas. You may also consider starting 
a departmental book club or monthly meeting centered 
on instructional practices. For example, at one university 
a junior tenure-track faculty member took charge in orga-
nizing monthly meetings about teaching, and specifically 
active learning. Approximately half of the mathematics 
and mathematics education faculty, including instructors, 
regularly attended these meetings. By being proactive in 
engaging in professional development and sharing your 
ideas about teaching with others, you can help create a 
culture of growth and community within your department.

As you become more comfortable with active learning, 
you may find yourself reflecting on and seeking to support 
the professional development opportunities available for 
graduate student instructors in your department. When 
designing professional development for graduate students, 
there are a number of questions to consider: What is cur-
rently being offered for graduate student professional de-
velopment? Are weekly coordination meetings for graduate 
students viable? What level of coordination around teach-
ing practices and active learning is currently in place? What 
might a pre-semester orientation for graduate students look 

like, and who would be responsible for organizing it? How 
might a pedagogy course fit into a graduate program? Is 
there a faculty member who is willing and able to teach 
a pedagogy course? If this faculty member is you, what 
do you need to learn to teach such a course? Do faculty 
member(s) providing professional development receive 
an incentive to do so? Does the professional development 
structure involve both an intensive initial experience, and 
spaced-out follow up sessions? Considering these questions 
can help you develop a plan for how to implement graduate 
student professional development in your department.

A helpful resource for developing content for a graduate 
student professional development program is the College 
Mathematics Instructor Development Source website 
(cominds.maa.org). This website provides an extensive 
collection of resources and opportunities to connect with 
others who are interested in professional development. In 
addition to the CoMInDS website, numerous mathematics 
departments have created their own professional develop-
ment programs, and they are typically willing to share their 
materials and experiences with faculty at other institutions. 

Why All This Talk About Culture?
Information in this section is drawn from Chapter 15: Culture 
and Equity, by Matthew Voigt, Wendy M. Smith, Nancy Kress, 
David Grant, and April Ström.

A large focus of the SEMINAL project was to examine 
how departmental and institutional culture impact the use 
of active learning in mathematics courses. As an early career 
scholar, you may be wondering how the ill-defined and 
complex nature of culture relates to your daily pursuits. In 
many ways we argue that it impacts all of your daily deci-
sions and ability to implement effective teaching strategies. 
Just as water surrounds a fish as they swim through life, 
culture surrounds your daily experiences as you navigate 
within your department and institution. Therefore, we 
suggest that you take stock and examine the culture around 
you as you decide on the future location for your academic 
home. Through our research we have identified a few of 
the ways in which culture can support instructors in using 
active learning strategies which we explain in detail below. 

Institutions that were effectively implementing active 
learning aligned their change efforts within the broader 
university mission and strategic plans. Doing so was usu-
ally beneficial for departments since there were additional 
resources made available for efforts seen as directly sup-
porting the overall university mission. Ask yourself, what 
is your university mission and vision? What is the strategic 
plan for your college? Are individuals in the department 
aligning and leveraging their efforts within the broader 
university mission? If this is not occurring explicitly within 
your department, starting a conversation to build a shared 
understanding for how your department can align their 
effort is an important first step.

http://cominds.maa.org
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Next, examine the ways in which your department 
explicitly values excellence in teaching. Having a culture 
that values teaching and instructional innovation takes 
more than just words: such a culture can be supported by 
teaching awards, resources for educational innovations, and 
Centers for Teaching and Learning. Implementing active 
learning can be a challenging endeavor, since each math 
course and body of students is different, so it's important 
to have a culture that will support instructors in this en-
deavor. Ask members in your department how teaching 
excellence is supported and valued beyond just teaching 
evaluations and annual reviews. Are there opportunities for 
peer observations? Are there grants for course redesigns? Is 
there a community of practice around teaching excellence? 
At the same time you will need to balance your efforts for 
teaching excellence within the mission of the university 
and your role (e.g., research-focused, teaching-focused). 
For instance, if you are in a research-intensive position/
university you may have less time and support to initiate 
innovations in teaching.

Related to a culture of teaching excellence are the ways in 
which a department promotes equitable instructor auton-
omy. By this we mean instructors in the department with 
different roles (adjunct, lecturers, tenure-track, graduate 
students with teaching experience, course coordinators) are 
afforded equitable treatment and valued to leverage their 
expertise in teaching. Attending to the power dynamics at 
play within the department is important to ensure that 
the environment is one that supports all instructors and 
does not create divisions between individuals based on 
their role. We often see this play out with different levels 
of respect and freedom in instructional autonomy between 
tenure-track and non-tenure track instructors.

The last element of culture that we identified as a way 
to support the use of active learning was having structures 
in place that promote a sense of community and self- 
reflection. Two of the most visible structures that supported 
this aim were the implementation of course coordinators 
to foster regular instructor meetings to build community; 
and analysis of local data to motivate, support, and sustain 
improvement efforts. As you examine the structure in place 
in your department, what aspects are building community 
and self-reflection around teaching? Are there colloqui-
ums or weekly teas to discuss teaching? Is there a practice 
of mid-semester evaluations, exit slips, or other ways of 
formative teaching feedback? If you have questions about 
teaching, are there multiple people in the department that 
you can discuss these with?

Equity: More Than a Buzzword, a Philosophy of 
Teaching and Learning
Information in this section is drawn from Chapter 15: Culture 
and Equity, by Matthew Voigt, Wendy M. Smith, Nancy Kress, 
David Grant, and April Ström.

Equity is broadly understood to be important in active 
learning, and there seems to be a reasonable degree of con-
sensus that we should strive toward greater equity in math-
ematics. Institutions adopting active learning instructional 
practices in their mathematics courses frequently regard 
equity as one important reason for making such changes, 
in part because of research findings that show significant 
benefits to students. For example, inquiry-based learning 
(a form of active learning) in college mathematics has been 
shown to result in benefits, described as learning gains 
in cognitive, affective, and collaborative areas, for both 
women and men while also decreasing the gap between 
those genders studied. Research has also found that active 
learning was associated with increased exam scores and 
concept inventory results, as well as significantly decreased 
DFW rates to a degree that calls into question whether tra-
ditional lecturing should continue to be used as a control 
in research studies at all.

However, it is also the case that students from groups 
that are traditionally marginalized in mathematics (e.g., 
students of color, women, students with a dis/ability, queer 
students) have reported less inclusive experiences (such as 
feeling that their voices are muted or their mathematical 
ideas are not given as much consideration) in their active 
learning mathematics courses as compared to their white 
male peers. It is possible that active learning may some-
times exacerbate rather than ameliorate certain marginal-
izing experiences, and if that is the case, the phenomenon 
may be rooted in the discourse of status and hierarchy and/
or jockeying for positions of status within mathematics 
classroom settings. Thus, we view equitable mathematics 
communities to be those in which a broadly diverse pop-
ulation of people can be full participants in mathematics 
while simultaneously, within those mathematics commu-
nities, feeling able to enact their whole personal identities 
fully and without restriction.

Given the importance and focus on diversity, equity, 
and inclusion (DEI) in STEM Education, it’s surprising 
and troubling that in this research study, issues of DEI did 
not play a direct role in any mathematics department’s 
decision to implement active learning in the Precalculus 
through Calculus courses. Instead, diversity, equity, and 
inclusion concerns received corollary benefits from a more 
general desire to increase all student outcomes in these 
courses by embracing active learning in the classroom. 
Key stakeholders we talked to said they were “examining 
across racial ethnic groups, but the overall problem was 
decreasing DFW for all students” and stated that “clearly 
part of the department culture is we like to know what 
fraction of our students are passing the course.” Thus, the 
main focus of efforts was geared toward improving success 
rates for all students. In addition, since active learning was 
often implemented in multi-section coordinated courses, 
the desire to assure equitable opportunities across sec-
tions was couched in the idea that the “same course for  
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everyone ensures fairness.” Additionally, we heard from 
faculty and coordinators that uniformity was a main reason 
for course coordination, with one succinctly stating the goal 
of “trying to get the student experience section to section 
to be more uniform and overall better.” Certainly a focus 
on improving student success for all students is laudable. 
For many mathematics departments, this is a necessary first 
step, particularly when overall success rates for Precalculus 
through Calculus courses are below 50%. However, group 
averages can mask differential outcomes for subgroups of 
students. Mathematics departments enacting educational 
innovations should do their best to disaggregate their local 
data to examine enrollment and outcome data for targeted 
subgroups of students. As an instructor, you may attend to 
these differences in your own course outcomes, or examine 
the day-to-day enactment of potential differences through 
equity based observation protocols like EQUIP (https://
www.equip.ninja/).

One of the promising areas we identified that helps 
promote both active learning and concerns for equitable 
and inclusive teaching is relationships between mathe-
matics departments and existing programs that specialize 
in promoting diversity, equity, and inclusion. These pro-
grams have helped mathematics departments launch active 
learning initiatives in a variety of ways, directly and indi-
rectly. Below we showcase several of the existing campus 
programs designed to serve underrepresented students in 
STEM and how these programs affect the development of 
active learning as well as influence the department. Specif-
ically, we describe how these programs offer professional 
development workshops about serving underrepresented 
students, provide specific mathematics course sections that 
help foster community, and are taught often by highly tal-
ented instructors, and were influential in the development 
of active learning by providing resources and guidance to 
the mathematics department. You may want to investigate 
which types of similar programs are offered at your institu-
tion (or could be), how such structures can help students’ 
learning, and if there are any opportunities for you (or your 
department) to become involved.
Residential learning communities
One of the universities we studied had a residential schol-
ars program for low-income and first-generation students 
that offered residential learning communities, specific 
course sections, and mentoring and enrichment activities. 
Residential learning communities involve students taking 
some courses together as a cohort and providing enhanced 
collaboration opportunities inside and outside the class-
room. In addition, the university program runs workshops 
for faculty that address equitable and inclusive learning. 
Takeaways from these workshops include strategies for 
supporting first-generation college students such as framing 
office hours as highly encouraged for all students, using 
inclusive language, and recognizing institutional barriers. 
The program advises faculty to “make sure students know 

they can come talk to you.” The program coordinates with 
the mathematics department to offer specific course sec-
tions only for the residential scholars. The mathematics 
department tries to assign the best instructors to teach these 
sections, recognizing that students in this program often 
need additional support to be successful.
Federally funded programs
Another type of program that early career faculty should be 
aware of, which exists on many college campuses, are fed-
erally funded (or state-funded) outreach and student ser-
vices programs designed to provide services for individuals 
from disadvantaged backgrounds. These programs largely 
serve low-income and first-generation college students. 
Some of the more well-known program names are TRiO, 
Educational Opportunity Program (EOP), Student Support 
Services (SSS), Upward Bound, and McNair Scholars. For 
example, one of the universities in our study had a few 
TRiO-dedicated mathematics course sections (Intermediate 
and College Algebra) that were taught by an instructor from 
the TRiO program, who was integrated into the department 
through course coordination meetings and was informed 
about what is happening in the department.
Enhanced scholar programs
Another type of program that was influential at two of 
the universities we studied is enhanced scholar programs 
that offer advanced mathematics workshops for students 
enrolled in the precalculus and calculus courses. These 
workshops are not designed for developmental support 
such as supplemental instruction, but feature opportuni-
ties to work on challenging mathematics problems with 
classmates through innovative techniques of cooperative 
learning. Key stakeholders in the development of active 
learning at our universities pointed to the scholars program 
as playing a big role in the development of active learning 
in the mathematics department and the administration’s 
trust in the mathematics department to engage in educa-
tional innovation. Enhanced scholar programs are a great 
resource for instructional materials and have expertise in 
facilitating cooperative learning.

Sustainability: How Do You Keep Active 
Learning Going in Your Department?
Information from this section is drawn from Chapter 16: Sus-
tainability: Lessons Learned from Six Universities That Sustained 
Active Learning, by Molly Williams, David Grant, W. Gary 
Martin, and Michael O’Sullivan.

Across the mathematics departments we studied, some 
changes were initiated “top-down” by administrators and 
others were “bottom-up” from groups of faculty. Ulti-
mately, it did not matter whether pressure came from the 
top or the bottom. The details about what changed and 
how it changed were decided by a few leaders within the 
department. These leaders decided that they wanted to 
use active learning and figured out how to do it within 
their specific contexts. By learning the history of your  
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department, you can figure out why active learning has 
or has not spread, what challenges have already been 
addressed, what challenges remain, and who within and 
outside the department can be your allies.
Be a change agent for active learning
The departments we studied could not have made and 
sustained changes without people acting as change agents. 
The reason these change agents were so successful is that 
they knew their departments’ history and understood 
what resources were needed to use active learning in their 
department. The following lessons learned may help you 
use active learning in your courses:
1. Find and use rich resources of active learning. Active 

learning has been around long enough that your time 
for planning should not all be spent on creating the 
perfect active learning task. So if your department has 
active learning materials already, then get them and 
use them. If your department does not have these 
resources, then find some materials and try them out.

2. Support your learning in using the active learning 
task. Instructors need ways to learn how to use active 
learning materials. It can feel risky trying something 
different than lecturing, and learning to teach with 
active learning is a process that needs to develop over 
time. As such, make sure you have the time, space, and 
resources to get started.

3. Find your allies. Find others in your department or 
university who want to or are currently using active 
learning. Start small and work together to decide what 
you need and how you want to grow. This is essential 
to help start the catalyst for active learning and attract 
others who are interested over time.

4. Collect and use data. Data collection should include 
different kinds of data, not just one type (e.g., end-
of-course grades). Student reflections and formative 
feedback can be a powerful source of data. Whether 
you collect and analyze data as a group of people or 
if it is only you, the use of data can be a very powerful 
way to showcase your story of using active learning. In 
addition, we suggest you retain the data you are using 
to inform your teaching practices which can be used 
in tenure and annual evaluations.

One last but extremely important lesson learned about 
sustainability is that all of the lessons above need to be in 
place for active learning to have a sense of permanency. 
It is not enough to have good active learning materials or 
have a coordinator to help people. Sustainable change is 
systemic, meaning departments need to be doing lots of 
different things (especially the lessons above) to keep active 
learning going. All six departments we studied knew they 
were not done in the change process. All six departments 
had a well-defined sense of future goals or current tasks 
they needed to continue to work on. As an early career 
mathematician you are an integral part of the department, 

community, and future change efforts to implement active 
learning.
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