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Active Learning Mathematics (ALM) 
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Problem Addressed and General Approach 
The Active Learning Mathematics Research Action Cluster (ALM RAC) was formed to address the ongoing 

problems of undergraduate student success in first-year mathematics courses (Precalculus through Calculus 2—
P2C2). Student success in first-year mathematics courses (or lack thereof) can prompt changes in decisions to 
pursue STEM majors; student retention from first to second year and the four- and six-year graduation rates are 
highly correlated with grades in first-year mathematics courses (in large part because mathematics courses are a 
near-universal requirement for graduation). Active learning strategies can improve student engagement and 
learning outcomes, but instructors need professional development and ongoing support to positively change their 
teaching practices. Further, different in-class materials (activities) are needed to better engage students. 

The ALM RAC activities are detailed in our driver diagram (see Figure 1). Related to curriculum and 
assessment, ALM RAC partners work to develop and share materials that can support active learning, and also 
promote local coordination of assessment, through common homework, exams, and grading. Instructor capacities 
are addressed through initial and ongoing professional development; graduate student instructors are a unique 
(rotating) population of P2C2 instructors who need targeted supports. Student dispositions are measured via 
common surveys and other outcome measures. Focusing on a common vision entails significant will-building and 
local leadership to navigate policies and barriers, and to activate change levers (such as hiring and empowering a 
course coordinator).  

 

 
Figure 1. ALM RAC Driver diagram, as revised in 2019 to include leadership as a primary driver, and to update the 
secondary drivers. 
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Whereas ALM RAC members are focused on their own transformation efforts, a related coalition is 
studying how to effect departmental transformation to adopt and sustain active learning strategies. The Student 
Engagement in Mathematics through an Institutional Network for Active Learning (SEMINAL) project is a 
collaborative grant among the Association of Public and Land-grant Universities, the University of Colorado 
Boulder, the University of Nebraska–Lincoln, and San Diego State University (DUE-1624643, 1624610, 1624628, 
1624639). Now in Year 3, SEMINAL’s research findings related to change levers for active learning, and sustaining 
departmental transformation efforts are aligned with ALM RAC efforts. 
Current Progress  

We spent time during the 2018–19 academic year discussing how to organize and share the work of the 
ALM RAC. The issues related to hosting a dynamic repository of active learning materials are quite complex; we are 
working closely with the Transformations Working Group and the NIC-Transform project to learn from their work 
in knowledge generation and management systems. We launched a Google Drive folder with a spreadsheet as a 
dynamic table of contents, and we created space in an Open Canvas site for our ALM RAC materials, but we 
learned that neither of these places quite met our needs for the dynamic repository we seek to establish.  

Across 2018–19, the ALM RAC members spent time collecting and making sense of local data. We 
continue to work on building a common database and some common guidelines for types of data to request from 
an institution, which could potentially show the impact of active learning reform efforts. Several ALM RAC 
members collaborated to write a summary of our work in the new MTE-Partnership book (Martin et al., in press).  

At our ALM RAC work time in June 2019, we made further revisions to our 2018 version of our driver 
diagram, to better align it to our current work. We spent time discussing the intersections of equity and active 
learning, taking the stance that issues of equity need to be highly prioritized in active learning. Invoking active 
learning by itself does not guarantee more equitable student outcomes. Rather, instructors must explicitly focus on 
improving equitable student experiences and outcomes, as part of the process of actively engaging students.  

We summarized our 2018–19 progress across our member sites, organized around our primary drivers 
(see Table 1). We particularly discussed in 2019 the need for leadership to be elevated as a separate driver. All 
sites have been finding that leadership is key, particularly getting formal leaders as advocates. It feels impossible to 
scale-up change efforts without the chair as an active proponent for the reforms. When external funding ends, an 
ongoing issue is to sustain practices that take resources (e.g., coordinator course releases, hiring learning 
assistants). Long-term vision also involves the need for campus administrators above the department who buy into 
sustaining efforts, including those with power to change policy power (such as promotion and tenure guidelines). 

Finally, we spent time in summer 2019 setting up three lesson study groups within the ALM RAC. 
Members selected topics for initial focus, and worked to develop detailed lesson plans for fall 2019 
implementation. Following implementation, the lesson study groups will meet for reflection and revision. We plan 
to then have a second round of lesson study in 2020. 
Opportunities for Engagement 

The ALM RAC welcomes additional partners who want to engage, from helping to develop a dynamic 
repository of materials, to engaging in lesson study for P2C2 lessons. We are increasingly convinced how much 
contextual features and personal relationships impact the successful implementation and institutionalization of 
ALM efforts, so we appreciate having diverse partners whose collective experiences can better span the many 
variations. 

We note that the 2018 publication by the MAA of an Instructional Practices Guide, has many excellent 
principles for actively engaging students in learning mathematics. This publication is a great resource for helping to 
start local conversations about mathematics teaching and learning and has many practical tips for increasing 
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student engagement. Local teams can implement or increase course coordination; coordination can help to sustain 
improvements and address inequitable student experiences and outcomes. Finally, those interested in improving 
P2C2 teaching and learning need to approach departmental transformation systemically, recruiting key leaders 
within and above the mathematics department in order to effectively initiate, implement, and sustain changes. 

Table 1 
ALM RAC 2018-2019 Progress on Primary Drivers 

Curriculum and assessment materials that support AL (tasks, tests, etc.) and equitable instructional practices 

Each campus is building own set of materials; many pull from University of Colorado materials. Textbook selection 
can be contentious and supports or inhibits ALM adoption. Building local materials can be a way to get people on 
board (ownership); sharing materials in useable form is an ongoing consideration (OneDrive, Google Drive, 
WikiSpace, Dropbox) 

Capacities of instructors – knowledge, skills, dispositions, beliefs, equity stance 

ALM RAC members each doing PD of some type (formal or informal) with instructors (including graduate student 
instructors, undergraduate learning assistants) 

Student dispositions (beliefs, belonging, mindset, attitudes, productive persistence, positive self-efficacy, see 
value in course) 

Some ALM RAC members are surveying students. Campuses engaged in comprehensive transformation efforts 
seem to be improving student outcomes. 

Long-term vision (will building and politics); commitment to equitable student outcomes 

Each ALM RAC member working on this; a key focus of ALM RAC meetings is sharing current lessons learned. 
Challenges to scaling up are often due to lack of buy-in. In some cases, collecting local data is (or is the foundation 
for) getting more people on board that there is a problem.  

Coordination of multiple sections (“horizontal”) and across courses (“vertical”) 

Each ALM RAC member is working on better coordination, along with hiring/designating coordinators. Getting 
buy-in for common assessments and common grading is a tough sell in some locations. Coordination can be 
argued as a structure for increasing equitable outcomes. 
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