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This document has been developed to provide Principal Investigators (PIs), co-PIs, and research organizations with:
· A listing of the questions that will be asked in the new NSF project reporting format; 
· Assistance in planning for the submission of the report; and 
· A tool to help PIs collaborate with other contributors in answering these questions, if needed.  
The project reporting service on Research.gov and the associated help documentation provides more detailed instructions and contextual assistance.
Note: NSF project reports are not cumulative and should always be prepared for the specific project reporting period only. 
Accomplishments 
You have the option of selecting “nothing to report” in this section.  
What are the major goals of the project? 
In conjunction with the Committee on Curriculum Renewal Across the First Two Years (CRAFTY) of the Mathematical Association of America (MAA), a consortium of institutions is working to revise and improve the lower division undergraduate mathematics curriculum. The key element of these innovations is interdisciplinary partnerships, with partner disciplines directly involved in decisions about curricular needs. The nine original implementation institutions plus three additional institutions that joined in late 2019, in conjunction with a Project Management Team (PMT) and national Evaluation Team that bring in four additional institutions, are collaborating to: 
· Implement major recommendations from the MAA Curriculum Foundations (CF) Project for the purpose of broadening participation in and institutional capacity for STEM learning, especially relative to teaching and learning in undergraduate mathematics courses; 
· Foster a network of faculty and programs in order to promote community and institutional transformation, through shared experiences and ideas for successfully creating functional interdisciplinary partnerships within and across institutions; 
· Change the undergraduate mathematics curriculum in ways that support improved STEM learning for all students while building the STEM workforce of tomorrow; and, 
· Monitor various aspects of the CF recommendations being implemented at participating institutions while measuring the impact on faculty and students. 

A comprehensive evaluation of the project’s outcomes is being conducted for each institution and the consortium as a whole. 

Select goals identified within participating institutions, and in support of the overarching consortium goals as described, included the following for Year 5:
Augsburg University: Revise Calculus sequence in collaboration with partner disciplines to have: (1) more consistent use of active, inquiry-based learning to improve procedural fluency, conceptual understanding, and basic problem solving; (2) more applications from applied contexts (Biology, Chemistry, Economics) to improve mathematical modeling skills and transference of mathematical knowledge to applied domains developed with our partner discipline faculty; (3) a direct path from Calculus I into Multivariable Calculus for Chemistry majors (and others). Overarching goals at Augsburg include that students (a) enjoy calculus courses; (b) appreciate that calculus is relevant and useful; (c) can recognize and apply calculus in context; (d) have procedural fluency and conceptual understanding; (e) want to take more mathematics.
Embry-Riddle Aeronautical University (ERAU): The goal at ERAU has been the creation of a two-course sequence of quantitative reasoning courses in conjunction with humanities and communication faculty: MATH 201 and 202. The co-development model is new to ERAU’s instructional designers and the writing-intensive assignments new to mathematics faculty as well as students. The blurring of lines between such diverse disciplines is intriguing to faculty in both departments, academic advising staff and the initial cohort of students.

Ferris State University (FSU): Extend the student audience for MATH 109 and 114, Quantitative Reasoning for Professionals 1 and 2, to students in social work and nursing through continuing collaboration with partner discipline faculty. The overarching goal is to make mathematics a norm across program, rather than something to be avoided outside of mathematics in courses in major programs 
Humboldt State University (HSU): The emphasis of HSU’s work is the development of new materials for Math 101T Trigonometry and Math 109 Calculus I, and the collection of student data to assess the impact of the changes on students' (1) attitudes toward required mathematics courses; (2) understanding of the connection between the mathematical and scientific content of their courses.  A longer-term goal is to start the dissemination of the materials among all instructors teaching these courses. 

LaGuardia Community College (LAGCC): The main goal for LAGCC is to improve the curriculum of undergraduate mathematics courses by making mathematics accessible, useful, and relevant to students. The key mathematics course targeted is College Algebra and Trigonometry (MAT115). The building blocks include creating mathematics assignments using economics context, developing online game tools to engage students, piloting these assignments in a sizable number of College Algebra class sections at LaGuardia, and developing a course pair between College Algebra and Microeconomics to incorporate the use of these assignments.
Lee University: The targeted courses are Elementary Methods, Concepts of Math I and II, Introduction to Statistics, and Algebra for Calculus. The impact on faculty in all collaborations has been evident throughout the project.  Professors from various divisions are meeting more often to discuss collaborative projects. Specifically in the College of Education, faculty strive to continue communicative efforts between departments and make improvements that focus on pedagogical content in mathematics, science, and STEM. Science faculty are now more cognizant of what students actually learn in an algebra class. This awareness helps faculty better educate science students because they can more effectively meet them where they are. A bridge science class is being developed to help students transfer mathematical concepts and skills into the science classroom.  
Oregon State University (OSU): The OSU SUMMIT-P team has continued to work on materials for Math 251: Differential Calculus and Math 252: Integral Calculus, with a specific focus on developing items from biology and chemistry contexts for use in the recitations for the course. The central goal is to incorporate SUMMIT-P problems into the DNA of these courses, so that they become integral features and part of the department’s approach to the courses. Year 5 has shown great success in meeting this goal for Math 251.
Norfolk State University (NSU): The major goals at NSU include establishing a partnership/Faculty Learning Community to include faculty from departments of mathematics and engineering; creating a first course in calculus for all engineering majors; developing original engineering applications for use in calculus and differential equations courses; and introducing hands-on activities to perform in-class or in partner discipline labs. A manuscript containing all designed and piloted applications will be developed during summer 2022 and used as reference material in the Engineering Problem-Solving course during academic 2022-2023.  The SUMMIT-P program has resulted in increased participation in undergraduate research among engineering students.
Saint Louis University (SLU): At SLU, the nature of the revisions implemented varied with the course: Business calculus: a complete reworking of the course following Curriculum Foundations principles; College Algebra: a series of activities to develop business modeling in the course; Managerial Accounting, Finance, Economics and Marketing: identify mathematics prerequisite skills, provide remediation, provide visualization tools to faculty in partner disciplines. The goal is to help faculty and students see how the disciplines are related.  
San Diego State University (SDSU): The major goal for SDSU has been, and continues to be, to create more mathematics labs that specifically relate to “real life” applications. Based on student feedback, these are by far the most popular. Many of the Precalculus labs have been adopted by two new instructors who also have used the activities at community colleges where they work. Graduate TAs are in the process of turning the Desmos activities into f2f applications, with changes based on what was learned during COVID-based online instruction. The long-term goal has been to expand into the Calculus I & II series for engineers. This is happening on a very slow conversation-only basis at this time, but there is continuing interest. The goal of the work at this point is to spread the practice of collaborating with partner disciplines beyond the two target courses. One of the main ways to accomplish this is to involve the administration. While the department chair and dean are supportive, their support has not risen to the level of changing (or even encouraging) the department-wide practice of talking with content partners and integrating more “real life” labs.
University of Tennessee-Knoxville (UTK): MATH 113 (Mathematical Reasoning) has been targeted for impact on faculty and students at UTK. The goals for MATH 113 are to (a) improve the perception of relevance of mathematics among students by including more authentic applications of mathematics, (b) equip instructors to teach partner-discipline-specific applications, (c) instill mathematical confidence in students who are majoring in partner disciplines. A new textbook has been written, which includes examples of mathematics applications in the partner disciplines developed by collecting ideas from geography and anthropology faculty. The goal is to move toward adoption of this textbook on a campus-wide scale. Plans are in place to target a new course, DATA 201, which also will serve partner disciplines. A curriculum for the course has been developed and approved as part of a new undergraduate major in Data Science. Future plans include providing structured partner discipline input during DATA 201’s pilot semester.
Virginia Commonwealth University (VCU): Mathematics courses are being changed by incorporating real applications into Differential Equations and Calculus I while providing consistent review content and terminology use with Engineering. The applications encourage course instructors to incorporate more active learning into the course and to spend time discussing how mathematics reveals insight or information about the system being described. The overarching goal at VCU is to improve knowledge transfer by students from mathematics courses to engineering and science courses. To achieve this goal, a sustainable collaboration/lines of communication between mathematics faculty and partner discipline faculty is being created while making changes to the delivery of content in the courses.
What was accomplished under these goals (you must provide information for at least one of the 4 categories below)? 
Major Activities: 
SUMMIT-P Site Visits
SUMMIT-P’s carefully designed site visits are one of the key components of the project, enabling collaboration among the institutions and creating an environment supportive of meaningful curriculum development based on collaboration between mathematics faculty and faculty from partner disciplines.

Each institution will be visited by a team of SUMMIT-P participants 1-2 times during the duration of the project. The visiting team consists of at least the following: mathematics and partner discipline faculty from another SUMMIT-P institution; a project evaluator; a member of the Project Management Team. The detailed Site Visit Protocol was modified during Year 5, in response to feedback from Year 4 site visits and to assure that each visit will be valuable not only for the site being visited, but for the visiting team. The protocol assures that: each participant will state their goals for the visit as a part of the planning process; all participants at the visited institution (mathematics faculty, instructors, partner discipline faculty, students, administrators) will learn more details about the breadth of SUMMIT-P activities on their campus; faculty from the two institutions will have multiple opportunities to discuss curriculum development; visitors will observe classes; evaluators will have focus group with students and other visitors will also meet with students; all involved will learn about the broad NSF supported project; all involved will report on what they have learned and provide informal and formal input. 
The following site visits were conducted during the 2020-21 academic year:
	Visiting institution
	Institution hosting visit

	Virginia Commonwealth University
	Oregon State University

	University of Tennessee, Knoxville
	Saint Louis University

	Lee University
	Augsburg University

	Embry-Riddle Aeronautical University
	Ferris State University

	Humboldt State University
	San Diego State University


All of the Year 5 site visits were conducted virtually for the first time in order to accommodate travel restrictions due to COVID-19. While it is difficult to replicate the experiences of a face-to-face site visit, the team learned that there are some advantages to the virtual format. For example, all Year 5 site visits included activities and sessions that were open to the entire SUMMIT-P consortium. These open meetings were well attended and allowed more individuals to participate in site visits, keeping a stronger connection across the consortium throughout the year. It also meant that the hosting institution received a wider array of feedback and ideas for their work. Institutions being visited and those conducting the visits found the virtual experiences to be very worthwhile. PIs state that site visits, both virtual and face-to-face, are highly valuable to both the visiting and hosting institutions and often are the most impactful activity to ensure positive change at the hosting institution. Plans are being finalized for Year 6 visits in 2021-22 as part of SUMMIT-P’s no cost extension, including the use of both virtual and face-to-face components.
Annual SUMMIT-P Meeting at the Joint Mathematics Meetings
On January 5-6, 2021, the SUMMIT-P project management team and institutional PIs, and PIs/co-PIs convened virtually for the fifth annual project meeting during the Joint Mathematics Meetings. The 1.5-day meeting allowed for the participants to share and discuss updates on individual institution activities and discuss consortium wide topics. Agenda items included: professional development on pedagogical excellence in active learning environments (f2f or online), poster sessions, improving upon the virtual site visit protocol, consultancy protocols for project success, local evaluation efforts and outcomes, equity and inclusion, SUMMIT-P ideas and reflections from the partner disciplines, and sustaining the project momentum. 

The annual meeting gave the evaluation team an opportunity to provide an update on their activities to date. SUMMIT-P is a large, complex program and with it comes a complex program evaluation. The quality of the evaluation depends largely on the response rates and timeliness of those responses. The evaluation team continued implementation of the DART system that has successfully improved the quality of data and response rates/time for the SUMMIT-P institutions. It is imperative to maintain the importance of each partner institutions’ role in the evaluation process, including information about the outcome trends regarding how we as consortium members change as a result of the work.

Another component of the annual meeting is professional development. The SUMMIT-P Project Management Team took advantage of the virtual format that allowed for discussions led by professionals who ordinarily might not have been able to travel to the meeting. Specifically, the PMT invited Jasmine Crenshaw to present and lead a discussion on how SUMMIT-P can be more proactive in addressing issues surrounding equity and inclusion. A second invited speaker was Karen Keene, a recent NSF program officer who presented and led a discussion to address research related to sustaining interdisciplinary curriculum change. Both presentations were very well attended and received.  In addition, to facilitate effective sharing of information and peer learning, we have been using two protocols during our meetings which provide a format for effective discussion. These protocols give us an opportunity to share both successes and challenges resulting from the work of the grant in a structured manner. These protocols are discussed in another section of the annual report.
Additional Activities at SUMMIT-P Institutions

Augsburg: Mathematics, Economics, and Chemistry team members discussed next steps (perhaps focusing more on Chemistry courses) and hosted a site visit -- the first Summit-P virtual visit. Team members presented their work on the titration lab and led a SUMMIT-P workshop on Active Learning online and a workshop at a local university on Augsburg’s work with calculus. Faculty teaching the courses worked on revisions and updates.
ERAU: Development of MATH 201 (Learning to Reason: Art & Quotient) and MATH 202 (Learning to Reason: Commerce & Flux) was completed and offered to students for the first time. The two initial sections had the same instructor and strong engagement from students. Another degree program, Emergency Services, has made these two courses available to its students. A budgeting task, developed by Ferris State University for their quantitative reasoning course, was adopted in these courses. Other institutions have been interested in an assignment developed for the courses, in which students record themselves working a proof. 
FSU: Minor changes and adaptations were made in Summer 2020 for Year 5, and in Summer 2021 a major revision of the second course, MATH 114, has been completed. The revision was to align the approach to mathematical modeling to how problems are encountered and addressed in partner disciplines. In the previous iterations, for example, different types of functions were introduced through their algebraic representations and students worked backwards from there.  In the new edition, they are introduced through verbal descriptions of how they change and students follow the consequences through the other representations. Emphasis on important considerations for partner disciplines have been added, such as being clear about assumptions and examining the consequences when those assumptions don’t hold. Students frequently are asked to write up and report out the results from modeling problems in an appropriate genre for professional (partner discipline) environments.

HSU: The following materials were developed during Summer 2020 for Math 101T Trigonometry and Math 109 Calculus I: MATH 101T: Modeling daylight and zenith angle of sun through a year; MATH 101T: Solar panel tilt angle and energy production; MATH 109: Equations of motion: position, velocity & acceleration card matching and other in-class activities in Desmos; take-home student project; MATH 109: Solar energy production over a day (Riemann Sums and integration); in-class activity using Excel and student project. These materials and the student survey were implemented for the first time in Fall 2020. The Math 101T materials were used in one section of the course in Fall and Spring, with enrollments of about 35 students. The Math 109 materials were used in the Fall only, in one section of the course, with about 35 students enrolled in the course.
LAGCC: Mathematics projects using economics context were implemented in three sections in each of Fall 2020 and Spring 2021. Additionally, projects using biology context were created and piloted in one section of College Algebra and Trigonometry (MAT115) each semester since Spring 2020. Course planning took place in the summer 2021. These updated projects will continue to be implemented. A virtual visit to St. Louis University assisted with embedding a web applet, Geogebra, into classroom teaching, while solar energy use in mathematics projects was adopted from Humboldt State University during the annual SUMMIT-P virtual meeting. Team members shared ideas with College of Mount Saint Vincent (NY). To lower the cross-discipline barriers and help other students appreciate the benefit of learning mathematics in an interdisciplinary setting, team members collaborated with colleagues from the Department of Natural Science in a virtual showcase where students presented their interdisciplinary assignments.
Lee: A significant development in this year’s work has been the decision to change the curriculum for Algebra for Calculus, making it a 4-credit hour course instead of 3. The change is taking effect starting Fall 2021.

Mathematics and science faculty worked together on revising Algebra for Calculus activities so that they can be disseminated to other institutions. Revisions included adding background information and instructions for the teacher and included changing questions in response to reviewer criticism. Ongoing changes are being made in Elementary Methods. Strategies, content, and assessments are being redefined and reshaped due to the ongoing efforts of SUMMIT-P. Fall 2020 and Spring of 2021 gave us opportunities to teach about various methods and strategies of mathematics instruction but our hands-approach was limited due to various restrictions due to COVID-19. Even though contact was limited, the content presented to preservice teachers in Methods classes was engaging and informative. Continued implementing activities and manipulatives and assessing outcomes in all courses. Hired a student worker to combine and analyze all datasets to assess effectiveness. Developed a new activity that teaches students how to understand a statistical concept by comparing non-isomorphic problems and solutions. Plans are in place to share this with instructors, revise as needed, and pilot-test next year. Hired new students in the Student Exchange Program (SEP) who worked for one semester to design and disseminate a survey to assess how mathematical learning has been impacted by COVID-19. SEP students also collaborated with students taking an upper-level course in data analytics to discuss their different methods of analyzing and interpreting the same dataset.
NSU: Four newly developed applications were piloted in the differential equations course during the academic year 2020-2021. A proposal to create a one-credit hour “Engineering Problem-Solving” course was approved at the departmental and college levels. The university curriculum committee will review the proposed course in Fall 2021. A faculty development session was hosted in April 2021, including the presentation of two engineering applications.  The applications and all related activities were shared with all participating SUMMIT-P institutions. Three mathematics faculty worked closely with two engineering faculty to develop four engineering applications during summer 2020. Two of the projects were piloted during Fall 2020 semester. The work on designing and presenting applications by a pair of mathematics and engineering faculty is ongoing, with plans to continue this practice beyond the life of the grant.
OSU: Course revisions were implemented in all sections of Math 251. This was a big accomplishment with a significant course redesign, especially with all courses being taught remotely via zoom. OSU hosted a virtual site visit with VCU as the visiting institution, which was very successful in sharing the OSU work. Additionally, with College of Science leadership in attendance at some of the site visit meetings, a significant amount of visibility and encouragement was achieved. The chair of the Department of Mathematics, who spearheads the course revisions in Math 251 and Math 252, has made the incorporation of SUMMIT-P items central to the redesign efforts. A great deal has been learned from other site visits, most specifically – how to create a meaningful remote site visit experience. Collaborations continue with biology, meeting bi-weekly to sustain the SUMMIT-P efforts throughout the academic year and summer.
SLU: The business calculus material was used in all 11 sections at SLU and in 5 sections at other institutions. The material was updated, and video clips are being added to the text. The material is being modified so it can be hosted on an external site with broader reach. The college algebra modeling material expanded to eight worksheets/projects. Informal student evaluation of the remediation project in accounting has been very positive.
SDSU: All sections of Precalculus and Calculus for Life Sciences are using SUMMIT-P materials. The college algebra sections are piloting activities in one section. After hosting a virtual site visit, SDSU shared Desmos (Precalc) activities with Lee and HSU, with HSU also sharing solar panel lessons from. The SDSU mathematics department received a grant to use the active learning modules developed in precalcalculus (as well as others developed for Calculus I & II) from the California Learning Lab. The modules will be shared with Grossmont Community College, one of the largest colleges that articulates with SDSU. Conversations with ERAU about use of The Learning Glass to teach humanities courses led to team members creating short videos to experiment with various media approaches to catch students' attention and remind them of specific mathematics concepts. The development process of these videos in Math 124 will begin by forming an advisory board with faculty in biology to integrate the videos in other biology courses. Team members are expanding the development of Quantitative Biology education, training, and outreach as part of broader impacts in other NSF-funded projects. The Department of Biology has just hired a science education researcher, and plans are in place to work with her. Team members are working to implement a spatial computing module into physics that will focus on the mathematical and physics concepts underlying a solenoid, with plans to ask select students to use The Learning Glass to create videos of how trigonometry is used in physics. The project will impact both physics students (who create the videos) and precalculus students (who will be assigned to watch them).
UTK: Some course revisions were implemented in all 18 sections of MATH 113 in Fall 2020. During Spring 2021, these course revisions were again used in all 14 sections of MATH 113 and the new textbook was piloted in one of these sections. During Summer 2021, the textbook was used in both MATH 113 sections. Future plans include the new textbook to be used in 6 of the sections in Fall 2021, and an adoption committee will be formed during Spring 2022 to consider full adoption. Collaborations between mathematics and partner discipline faculty will be sustained in part by more dissemination efforts that reach into partner discipline professional organizations. Ideas for Calculus I were obtained from the virtual workshop offered by NSU, while resources and ideas from SLU are being used in Basic Calculus. The UTK Lesson on Expected Value was shared with the SUMMIT-P consortium during the virtual consortium meeting. Cross-institutionally co-authored manuscripts also led to the sharing of many ideas.
VCU: Application-focused activities, homework/projects, and exam questions were used in all sections of Differential Equations in Fall and Spring (total of 13 sections). Application-focused class activities were piloted in 5 out 28 sections of Calculus I in the Fall 2020 and 5 out 19 sections in Spring 2021. A course pack was developed in Summer 2021 with additional content added for Fall 2021. Class activities from Augsburg have been used as a starting point for Calculus worksheets. Because the VCU course has about half the contact hours of Augsburg, modifications were made to the worksheets and scaffolding. Mathematics faculty met every other month with engineering faculty to work on joint problem sets and discuss plans for upcoming collaborations. The advisory board will be set for a Fall 2021 meeting, with future meetings to be scheduled for the start of each semester.
SUMMIT-P Impact by Institution
Augsburg: Students impacted by changes in Year 5 totaled 144 in Calculus 1-2. When asked open-ended questions about the course (e.g., What would you tell another student about this course?): 68% volunteered that they enjoyed the course vs. 10% said they did not; and 51% volunteered that they found the course useful vs. 7% who said they did not. The most frequent comments were positive statements about being successful in learning calculus (sometimes to their surprise).
ERAU: Three students took both pilot course offerings. Besides the influence of the formal partner disciplines in the course development, there were contributions from engineering, economics and history. Mathematics and statistics faculty not on the project team also informed several activities. Six mathematics faculty have already volunteered to teach the second round offering in AY2021-22.
FSU: The work in Year 5 has impacted 254 students in mathematics courses redesigned in collaboration with social work, nursing, accounting, and hospitality management. Faculty from the partner disciplines who participated in the faculty learning community have incorporated their resulting lessons and assignments into their courses using mathematics from the MATH 109/114 courses. One FLC participant was asked to participate in the High Quality Math Education for Nurses Task Force (Dana Center and QSEN) and she was part of a team that helped write one of the task force’s seven recommendations. The fishbowl protocol has been used outside of the SUMMIT-P work with two faculty members in eSports and Digital Animation and Game Design. Data plans were disrupted due to the pandemic, but will be implemented during the no-cost extension in Year 6.
HSU: Approximately 100 students have been impacted (about 70 students in Math 101T Trigonometry and about 30 in Math 109 Calculus). In addition to the course materials, an assessment protocol was implemented to gauge student attitudes about science and mathematics. The survey was an opt-in instrument that was offered to every student in the courses, both at the beginning and at the end of the semester. We are analyzing these data during Summer 2021.
LAGCC: Approximately 400 students in College Algebra and Trigonometry (MAT115), Microeconomics (SSE 103), First Year Seminar in Biology (NSF101), and General Biology (SCB201) were impacted by changes in Year 5. Faculty from economics and biology provided input on the creation and/or improvement of the context-based assignments. They also provided mathematics reading materials and incorporated more quantitative assignments to deepen students’ understanding in their courses.
NSU: Impacted 58 students in Differential Equations and Calculus for Engineering; worked closely with the faculty from engineering and biology in developing and presenting applications in courses; engineering faculty have approved a one-credit hour Engineering Problem-Solving course, with the SUMMIT-P funded applications being the primary materials used in the proposed course.
Lee: Six mathematics faculty participated in the implementation of 15 sections of revised mathematics courses (10 of MTHS 135-Introduction to Statistics, 1 of MTHS 161-Algebra for Calculus, 2 of MTHS 121-Concepts of Math II and 2 of MTHS 122-Concepts of Math II); 243 students were impacted across these courses. Changes made to Elementary Methods over the past year include new manipulatives and content that focused on mathematics, science, and the integration of the two subjects via STEM. No curricular changes have been made to science courses, but chemistry faculty are working on revising the homework, schedule, and assessments for the general chemistry course sequence. Part of this revision focused on helping students apply mathematical concepts and skills to chemistry problems by giving more frequent assessments on smaller parts of problems. These revisions were developed and piloted in spring 2021, and student learning improved compared with previous years; 140 students were impacted in these courses. SEP students collaborated with upper-level students taking a course on data analytics to collect data about how COVID-19 has impacted mathematical learning, analyzing the data together and presenting the results. Reductions in anxiety in some (but not all) mathematics/statistics courses; little change in perceptions of instrumentality; improved learning in the SEP about data analyses resulting from their collaboration with data analytics students.
OSU: 2,100 students in Math 251 were exposed to the SUMMIT-P problems. Team members continued to meet monthly, with a particular focus on ensuring that the SUMMIT-P problems and instructional guides are useful to the GTAs and instructors. In Summer 2021, the team continued to meet (bi-weekly) and began revising the Math 251 items for the new course structure. Math 252 instructors will be consulted on the SUMMITP item sketches.
SLU: In Year 5, a total of 1,170 students were impacted from Survey of Calculus (Business Calculus), College Algebra for Business, Managerial Accounting, Finance, Economics, and Operations Management; faculty from across several Business disciplines continue to be partners in the work.
SDSU: There were a total of 784 students impacted in the revised Precalculus course, and 289 students in Calculus for Life Sciences; there also were 14 undergraduate learning assistants. Work on a finding mathematics in physics study revealed that physics instruction could be enhanced by focusing on some of the foundational mathematics practices. A focus, for example, on explanations, use of units throughout the problem-solving process, and making sure that answers are reasonable by asking for an initial estimate are good practices will be implemented in the physics department’s teaching repertoire. Student survey results that contained the same questions as those asked during Year 1 are being compiled. The questions stem from a modified version of the MCOPP and have been proven to be reliable and valid. Mathematics requirements for some of the top medical schools to which SDSU students apply are being investigated. The aim is to determine the current mathematics/statistics courses required or expected of undergraduate premed majors; i.e., is the “2 semesters of calculus” requirement still current.
UTK: 1000 students were enrolled in MATH 113 were impacted by changes. Partner disciplines that have provided input are Geography and Anthropology. Institutional evaluation shows that undergraduate students’ perceptions of the relevance of mathematics increased, arguably as a result of the course revisions implemented although other factors also could be at play.
VCU: In Differential Equations, 13 sections for the year = approximately 390 students impacted in Year 5; for Calculus I, a pilot in 10 of 47 sections impacted 320 students; Electrical Engineering courses are getting more robust mathematics review and connection to examples from the prerequisite courses on an individual basis. Data collection in Year 5 included student attitude surveys.
Specific Objectives: 
Significant Results: 
The fifth year of the SUMMIT-P project has been busy and productive, including the continuation of regular virtual meetings of the PIs and evaluation team, and a Project Management Team that meets every three weeks to discuss progress and goals for the consortium while providing leadership and guidance to the institutional teams. In addition, virtual professional development opportunities have continued via SUMMIT-P webinars and PI meetings.
The twelve SUMMIT-P institutions are well into the implementation of new or modified curricula for their affected courses, expanding on the pilot interventions conducted in previous years. Numbers for student impact and current partner discipline collaborators are as follows:
SUMMIT-P Collective Impact on Students in Year 5 
approximately 7,412
Mathematics courses impacted in Year 5 (n = 15)
QR/Concepts of Mathematics
Learning to Reason

Mathematical Reasoning
Data Science

College Algebra
 


Introductory Statistics


Precalculus

Trigonometry
           

Survey of Calculus 


Calculus I 

           
Calculus II
    

 
Calculus III 


 

Calculus for Engineers


Calculus for Life Sciences

Differential Equations  



SUMMIT-P Partner Disciplines in Year 5 (n = 20)
Accounting
Anthropology

Behavioral and Social Sciences

Biology

Business

Chemistry
Communication
Computer Science

Economics

Education

Electrical Engineering
Environmental Resources Engineering

Finance

Geography

Hospitality Management

Humanities
Natural Sciences 

Nursing

Physics
Social Work

Key outcomes or other achievements: 
What opportunities for training and professional development has the project provided? 
A project-wide virtual meeting in January 2021 at the Joint Mathematics Meetings included multiple opportunities for professional development, including the utilization of experiences from the PIs from the implementation of their institutional projects. Professional development has been abundant during Year 5, with primary opportunities outlined below. 
SUMMIT-P PI meetings
In addition to the SUMMIT-P virtual meeting in January 2021, PI meetings were conducted on April 29, 2021 and July 22, 2021. While also covering project business, each of these meetings included a 40-minute professional development session. In April, the focus was on next steps for the consortium, and July focused on sustainability of the SUMMIT-P work on each campus.
Descriptive Consultancy and Success Analysis Protocols
In order to facilitate effective sharing of information and peer learning, SUMMIT-P uses two protocols during project meetings that provide a format for effective and fruitful discussion. The two protocols - a Modified Descriptive Consultancy Protocol (Gene Thompson-Grove) and a Modified Success Analysis Protocol (Daniel Baron) facilitate an opportunity to provide structured format for feedback to partners who are looking for advice on addressing a challenge they are experiencing and for partners who want to share their success stories. Each of the activities stick to a schedule to prevent discussions from spiraling off topic and to respect the participants’ time. During the Modified Descriptive Consultancy Protocol, the “presenter” and the “consultants” follow a timed seven-step process during which the problem is presented, clarifying questions are posed and answered, followed by a brainstorming session with responses and a debrief. The activity provides direct advice to the presenting partner with the challenge and also gives other institutions an opportunity to reflect on issues at their own institutions and how they might address similar situations. The process has been well received by all parties engaged, and SUMMIT-P has now completed our fourth year of using the protocols to encourage productive dialogue. The Modified Success Analysis Protocol follows a similar process during which a “presenter” shares a successful practice they’ve implemented at their institution. The presenter gives an overview of their successful activity, followed by group analysis and observation about what made it a success and discussion. All observations are compiled and reflected upon to envision how the activity or practice could be duplicated in their own institutional setting. While the Modified Success Analysis Protocol has not been used as much as the Modified Descriptive Consultancy protocol, partners appreciate the sharing of information.  

	Modified Descriptive Consultancy Protocol

	Presenter
	Consultants
	Time

	Describes the problem

Lays out all different dimensions

Did you attempt to address it already? If so how?
	Quietly listen


	3 min

	Quietly listens and takes notes, if needed


	Ask questions of the presenter

Considers what information is missing in order to address the problem?
	2 min

	Responds to questions
	Quietly listen
	3 min

	Quietly listens and takes notes, if needed
	Each of the consultants describes what he or she heard in the presentation of the problem:

•What I heard you say was…

•It is still unclear because…

•I would like to know more about…

•May pass if your reflection has already been offered
	5 min

	Responds to consultants’ expressed understandings and provides further clarification of the problem if needed
	Quietly listen
	3 min

	Quietly listens and takes notes
	Brainstorm possible solutions or next steps

•What if…?

•Have you thought about…?

•Would ____ be a possible solution?

•I heard/read about…
	10 min

	Reflects on advice

•How might you be thinking now as a result of what has been said?

•Did you gain any new insights?

•You do not need to answer any questions
	
	5 min

	Did anyone learn something from the consultation that will be useful to their context?
	5 min


	Modified Success Analysis Protocol

	Presenter
	Consultants
	Time

	Shares case of successful practice in the implementation of the grant (e.g., activity, lab, project, collaboration, assessment)
	Take notes


	5 min

	Encouraged to participate

Prodded through questioning


	Offer insights into what made this case of practice successful

•What do you think the presenter may have done to contribute to success?

•What other factors may be involved?
	5 min

	Compile a list of characteristics for the case:

•Specific successful behaviors

•Underlying principles
	5 min

	Reflect on how might we apply what we learned in this protocol to other parts of our work
	5 min


How have the results been disseminated to communities of interest? 
The project PIs/co-PIs have been active in spreading the word about SUMMIT-P and the work of the individual institutions. A sample of the many dissemination efforts is listed here. 

1. SUMMIT-P completed the development and publication of a Special Issue of the Journal of Mathematics and Science: Collaborative Explorations (JMSCE) in August 2020. The special issue focuses on the process of collaboration among the mathematics faculty and faculty from partner disciplines to revise mathematics courses. These revisions are based on the recommendations of the MAA Curriculum Foundations project. The special issue centers on tools and processes used to support collaborative work among various disciplines. SUMMIT-P has been invited to publish a second special issue, which is under development for publication in Summer 2022.
2. Several members of the Project Management Team are guest editors for two special issues of PRIMUS: Problems, Resources and Issues in Mathematics Undergraduate Studies. These special issues present successful collaborations between mathematics and partner disciplines in the revision of mathematics courses or programs and those of the partner disciplines. Partnerships highlighted include both SUMMIT-P and other institutions. The two special issues were published sequentially in Fall 2019. 
3. SUMMIT-P organized a MAA Invited Paper Session at the Joint Mathematics Meetings in January 2021. This session allowed for presentations from members of SUMMIT-P and other interdisciplinary projects to describe their work and progress on curricular changes. Attendees during the virtual session numbered as high as sixty at any given time.
4. The SUMMIT-P team is finalizing a MAA Notes volume focused on the SUMMIT-P consortium. The volume includes three sections: Background, history, and research; Partner discipline collaboration methods; and Classroom-ready SUMMIT-P activities. The final draft currently is being reviewed by the editorial team for submission to MAA in August 2021. Targeted publication date is Summer 2022.

5. The SUMMIT-P website (www.summit-p.com) has many resources from the project, including all of the above mentioned classroom activities, presentation, and publications.
A complete list of dissemination efforts is included as part of the Products section of this report.

What do you plan to do during the next reporting period to accomplish the goals?
During Year 6 (secured through no cost extensions from all participating institutions), the SUMMIT-P consortium PIs and PMT will have the final annual project meeting in August 2022 at Mathfest in Washington, DC. At that time, progress of individual institutions will be discussed and sustainability plans for continuing work at each institution, as well as that of the consortium, will be a major focus. This year’s meeting also will include active discussions and planning for the second phase of the SUMMIT-P work. The SUMMIT-P public website will continue to expand, allowing for broader conversations about the project at Mathfest via posters, planned contributed paper sessions, and other presentations and activities of the SUMMIT-P team. Additionally, the team will be working with the National Numeracy Network on the development of a SUMMIT-P special interest group that will be support the long-term work of the consortium.
Collaborating institutions also will be involved in site visits, both visiting and being visited during the project’s sixth year, with the goal of continuing to increase collaboration across institutions, learning more about what is working, and collecting consortium-wide observation data for the project evaluation. For most institutions, this will be at least the fourth such activity. The planned site visit schedule for Year 6 is as follows:
	Visiting Institution
	Hosting Institution
	Date

	VCU


	UT Knoxville
	January 2022

	San Diego State


	ERAU
	February 2022

	Augsburg


	VCU
	April  2022

	Lee
	Oregon State
	May 2022




The common site visit protocol, used by all institutions, has been updated based on site visit experiences from Year 5. Additionally, a modified site visit protocol has been developed for planned virtual components of each site visit. This virtual protocol takes the best of the experiences from Year 5 and allows all SUMMIT-P institutional teams to participate in select parts of the site visit—a distinct advantage of the online format. The Project Management Team will continue to revisit the site visit plans Year 6 as needed.
Finally, SUMMIT-P has secured a supplement from NSF in support of the no cost extension activities of Year 6. Specifically, these additional funds will be used to promote long-term sustainability of the consortium, solidify partnerships with organizations for underserved populations, enable broader dissemination across partner disciplines, and allow for deeper analysis of and publications for comprehensive evaluation data. Current SUMMIT-P personnel at five of the implementation sites, together with the project management team, will serve as a representative group for the consortium to:

· build sustainability plans with the National Numeracy Network,

· strengthen partnerships with two NSF INCLUDES Alliances, 

· share outcomes and discuss ideas with national colleagues from a wide array of partner disciplines, and

· assist the evaluation team (with support from a new graduate student) with extensive analyses and distribution of existing SUMMIT-P data and results.
Planned Year 6 Activities for Participating Institutions

Augsburg: Another year of data will be collected and internal assessment of the project will be updated; confer with partner discipline faculty on sustaining collaboration; finalize publications; present work at MathFest 2022 and elsewhere; travel to VCU site visit; and participate in project-wide meetings. Augsburg members of the Project Management team will support planning for collaborations across institutions, meetings, dissemination, and final reporting. They also will serve as PMT representatives on site visits as needed.  Monthly meetings of STEM department chairs and annual “partners” meeting with MSCS + Biology, Chemistry, Physics, and Economics will be organized.
ERAU: Mathematics courses at the 100- and 200-level are routinely redesigned on a two- to three-year basis. It is the intention of the STEM Education Department to conduct fishbowls with the client disciplines and be deliberate in revising Learning Outcomes and Module Objectives to incorporate connections to degree-specific coursework.  These two courses will be electives in a new minor: Humanistic STEM. The college initiative sponsoring the preparation of that minor also offers opportunity for further collaboration with disciplines within and beyond STEM.
FSU: Finalize the rubric for analyzing student case study work, use it for assessment, and write/publish findings; reconstruct and regroup QR Advisory Board and start focusing on partner discipline courses; create online and hybrid versions of the SUMMIT-P mathematics courses.
HSU: Team members participated in a Mathematics Faculty Learning Community to create a shared repository for introductory mathematics course materials. The SUMMIT-P materials will be part of this Canvas resource. The long-term concept is to have both a Canvas repository of resources and to build out Canvas “shells” for introductory courses that all instructors can use and modify for their own purposes. This work is a broader departmental effort, but it will help with the dissemination of SUMMIT-P materials.
LAGCC: The team will duplicate and expand the current platform of interdisciplinary collaboration beyond economics. The platform will include context-based mathematics assignments as well as paired courses between mathematics courses and other disciplines.

Lee: The team will continue to expand institutional goals related to SUMMIT-P by continuing the communication between departments across campus. Strategies and content presented to preservice teachers during the Methods experience will continue to be reviewed. Additionally, continued work will be done on the mathematics manipulative test that is given to students during the first semester of their senior year (in Elementary Methods).  The interdisciplinary relationships will be maintained through ongoing trainings/discussions that will take place in the Center for Teaching Excellence. Chemistry faculty plan to revise the curriculum to help students transfer mathematical knowledge and skills into their chemistry coursework. Part of the strategy for maintaining collaboration among different disciplines is to continue robust and thorough assessment of programs. The goal is not merely to maintain collaboration among faculty, but to collaborate on meeting the changing needs of students as they enter the classroom.  
OSU: The goal is that SUMMIT-P materials become part of the DNA of Math 251. To meet this goal, the team is revising SUMMIT-P items to fit the new Math 251 course structure, and meetings are being conducted with the Math 251 redesign team to make sure the revised items appear in the instructor guides, homework assignments, quizzes, and recitation activities. The items also will be added to the Math 251 item bank for all instructors to use going forward. This item bank will track all items used in assessments, when and why they were used, and what modifications were made. Full support has been obtained from the mathematics department chair, with a graduate student assigned to help with this work. To maintain SUMMIT-P interdisciplinary relationships, the partners from mathematics and biology have secured additional external funding. While the new grant is focused on a different issue (equitable and inclusive teaching practices in STEM), it means that the team will continue to see each other weekly to revisit the status of SUMMIT-P. 
NSU: The team will complete the following important tasks during Year 6: launch a new one-credit hour engineering course, reserved primarily for introducing engineering applications developed as a result of the SUMMIT-P project; and develop a manuscript of all in-house designed application modules, lesson plans, and activities. For Year 6 and beyond, the team intends to continue with summer consultant projects and design new applications every year, pilot the designed applications, and update applications manuscript every two years. The partnerships between mathematics and engineering faculty and with faculty from other institutions will be maintained by continuing summer consultant projects (pairing a mathematics and an engineering faculty to work on a common application); holding annual meetings with the engineering faculty to review and/or add to their wish lists; sharing applications with SUMMIT-P consortium members or any interested institution; and inviting guest speakers to make virtual presentations.
SLU: In year 6 and beyond, the team will continue to develop materials with third party hosting at Edfinity and Runestone and provide some support to other institutions using the materials. The college algebra materials will be used by other instructors and be made independent of the author. In line with a suggestion from the SLU-hosted site visit, the team will develop a curated library of videos of business faculty explaining how and why they use mathematics.
SDSU: Discussions with the College of Sciences dean will be organized with the goal of hosting fishbowl sessions with various departments based on an inspiring one held during the SDSU virtual site visit. Key idea: getting the dean’s support by helping announce it and conducting it in his suite. Also, the Mathematics & Statistics Learning Center will become the STEM learning center. This is not just a name change or marketing rebrand; it is a financial investment to expand the space and the tutors’ repertoire to not only provide targeted help in specific courses, but to invite more cross-course discussion among students. One impediment to SUMMIT-P identified is that it has been difficult to move into other courses due to difficulty in getting partner disciplines to clearly spell out what mathematics is needed. This was demonstrated in the site visit fishbowl wherein two faculty from the same discipline disagreed about whether conceptual or calculational skills should be foregrounded. However, changes are being made through one-on-one connections with specific faculty relationships.
UTK: The team is trying to move toward adoption of the MATH 113 textbook on a campus-wide scale. Future plans include providing partner discipline input during DATA 201’s pilot semester. Collaborations between mathematics and partner discipline faculty will be sustained through more dissemination efforts that reach into partner-discipline professional organizations as well as mathematics; for example, team members plan to attend a geography conference in 2022.
VCU: Curriculum development meetings for calculus and science department engagement will be organized in Year 6. Additionally, the team will create more shared resources between mathematics and engineering, formalize course packs for differential equations and engineering, travel to conferences and site visits to disseminate and collaborate with other SUMMIT-P members, and support publication of another special issue of Journal of Mathematics and Science: Collaborative Explorations. To sustain interdisciplinary relationships, an advisory board is being established, course packs for calculus and differential equations are being created, and shared online resources with engineering are being developed. Concrete materials that can be reviewed and used as an anchor point for regular conversations between colleagues across departments will be helpful for sustained collaboration.
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Products
 
You have the option of selecting “nothing to report” in this section.  There are no limitations to the number of entries you submit and you can also pull information directly from Thomson Search when using the online tool on Research.gov.
Within the Products section, you can list any products resulting from your project during the specified reporting period, such as: 
Journals: 
Akwaboah, A., M. Brucal-Hallare, M., M. Deo, et al. "Biophysical Computer Model of a Human Induced Pluripotent Stem Cell-Derived Cardiomyocyte Built With Genetic Algorithm," to be published in Frontiers in Physiology 2021, Computational and Physiological Medicine Section.
Bowers, J., Anderson, M., Beckhard, K., Williams, K., Luqué, A., (submitted). A Framework for Designing and Assessing Student-Created Videos for Physics.  Submitted to International Journal of STEM Education.
Bowers, J., Poole, B. D., Maher-Boulis, C., Schwartz, A., Bloomquist, A., & Young, E., “The roles and benefits of using undergraduates to support the work of SUMMIT-P,” In Journal of Mathematics and Science: Collaborative Explorations, 16(1), (2020).
Boyle, L., Manor, S., Mazzag, B., Saunders, R. “Calculating Solar Energy as an Application of the Integral,” manuscript accepted for publication in the MAA Notes, Mathematical Association of America, Washington, DC (2021).

Clark, L. J., Bentley, R. A., Nagle, N. & Maroulas, V. (in press). Expectations and Disciplinary Blends. In P. Short, H. Henson, & J. McConnell (Eds.), Age of Inference: Cultivating a Scientific Mindset. Information Age Publishing.

Luqué, Antoni, James Mullinix, Matt Anderson, Kathy S. Williams & Janet Bowers (2021) Aligning Calculus with Life Sciences Disciplines: The Argument for Integrating Statistical Reasoning, PRIMUS, DOI: 10.1080/10511970.2021.1881847
Zobitz, J.,Bělík, P., Dorée, S.,  Dupont, R., and Sorensen, J. “Inclusive Calculus: a Multi-faceted Approach” accepted to appear in MAA Notes volume on DEI issues in Calculus Programs.
Books: 
Book Chapters: 
Thesis/Dissertations:  
Conference Papers and Presentations: 
Beisiegel, M., Doree, S., Parker, M. R., & Segal, R. (2021). MAA Contributed Paper Session on Incorporating Realistic Applications of Mathematics Through Interdisciplinary Collaborations. Session at the 2021 Joint Mathematics Meetings.

Bělík, P. and Kunz, J. (2021, January). “Incorporating Chemistry into a Calculus I lab” MAA Contributed Paper Session on Incorporating Realistic Applications of Mathematics Through Interdisciplinary Collaborations.   

Bourdeau, D. and Wood, B. (2021, March). Humanistic STEM: From Concept to Course and Beyond.  Presentation at the Northeast Modern Language Association 52nd Annual Convention, virtual.

Bourdeau, D. & Wood, B. (2021, March). Building and sustaining interdisciplinary partnerships Roundtable chaired at the Northeast Modern Language Association 52nd Annual Convention, virtual.

Bourdeau, D. & Wood, B. (2020, November). Successfully Navigating Online Education. Invited webinar for IEEE Northern Virginia Section.

Bourdeau, D., Wood, B., Rister, A., & Krantz, J. (2020, September). Successfully Navigating Online Education. Invited webinar for SUMMIT-P project personnel.
Bowers, J. S., and Pilgrim, M. (2021, January 24). Peer Leaders at SDSU. CSU Math Council Colloquia (MC^2) . https://csucdsi.github.io/mc2_2020_programming/January.html. 

Bowers, J. & Mazzag, B. (2021, February). Working with Discipline Partners to Enhance Entry Level Math Classes. Presentation to the CSEMS California State University STEM-NET consortium web presentations.

Bowers, J., Mazzag, B. (2021, Feb 4). SUMMIT-P: Math Faculty Collaborate with Client Disciplines to Improve Lower Division.  STEM-NET California State University Faculty Interest Group Meeting.

Boyle, L., Manor, S., Mazzag, B., Saunders, R. (2020, December).  Cross-discipline Collaboration for GE Content Development – A Conversation. HSU Teaching Excellence Symposium. 
Clark, L. J. (2021, March). Careers in Mathematics. Invited Talk, virtual, at Fisk University, Nashville, TN.

Clark, J. M. & Clark, L. J. (2021, March). Deficits, Descartes, and Discovery:  An Observational Approach to Teaching Curvature. Mathematical Association of America Southeastern Section Meeting, virtual.

Dennerlein, J. & Clark, L. J. (2021, March) If You Hopped Like a Frog:  Groupwork and Creativity in an Online Setting. Mathematical Association of America Southeastern Section Meeting, virtual.

Hargraves, RH and Filippas, AV, (July, 2021) The SUMMIT-P Project: Transforming Undergraduate Mathematics Education to Support Partner Disciplines, ASEE Annual Conference 2021, Virtual.

Honeycutt, J. & Clark, L. J. (2021, March) Infinity and Beyond:  Teaching Infinity to Non-STEM Majors. Mathematical Association of America Southeastern Section Meeting, virtual.

May, M. (2021, January). Variables and Parameters in Math for Business. Joint Mathematics Meeting (JMM) Virtual.

May, M. (2021, March) Building an Open Source, Excel Based, Business Calculus Course, With Online Homework and Videos. MAA MO Sectional meeting workshop.

May, M. (2021, June) Business Calculus with Excel.  PTMT Workshop on Undergraduate Teaching with Mathematics and Statistics Action Technologies (virtual).

Ozimek, D., Zoellner, J., Piercey, V., Kelch, B.., and Wendel, A. (2021, May through July). Discussion Series on Recommendations for Mathematics Education for Nurses, Charles A. Dana Center at the University of Texas-Austin, Online.

Piercey, V. (2021, May). Quantitative Reasoning Workshop, Mathematical Inquiry Project, Oklahoma Public Universities, Online.

Piercey, V. (2021, April). Integrating Social Justice into Mathematics Classes, Mathematical Association of America Seaway Section and Greater Upstate New York Inquiry-Based Learning Community, Online.

Piercey, V. (2020, November). Mathematics, Social Justice, and Ethics, Calvin College, Online.

Piercey, V. (2020, October). Integrating Social Justice and Ethics Across the Mathematics Curriculum, Mathematical Association of America Michigan Section, Upper Peninsula Annual Meeting, Online.

Post, E. and Stone, M. (2020, November). Using a Faculty Learning Community to Reduce Math Anxiety in Social Work Students, Council on Social Work Education, Online.

Siktar, J. & Clark, L. J. (2021, March) Ballot Box Bogglers: Unexpected Connections Between Voting and Fairness. Mathematical Association of America Southeastern Section Meeting, virtual.

Spence, L. & Grinstead, L. (2021, March) Teaching Math with Food Manipulatives. Mathematical Association of America Southeastern Section Meeting, virtual.
Williams, K., S. Bowers, J. Luque, and M. Anderson (2020, August). Calculus for ecology? Identifying quantitative skills applied in the biology curriculum. Paper presented at the 106th Ecological Society of America Annual Meeting (virtual). 

Wood, B. & Bourdeau, D. (2021, February). Too many cooks in the QR kitchen? Leveraging interdisciplinary expertise in developing an alternative mathematics pathway. Paper presented at National Numeracy Network 2020-2021 Annual Meeting, virtual.

Other Publications: 
Technologies or Techniques: 
Patents: 
Inventions: 
Licenses: 
Websites: 
http://math.slu.edu/~may/ExcelCalculus 
set up for the business calculus book at Saint Louis University  
Simply Statistics (2019). 
Retrieved from https://mathstatsresources.wixsite.com/mysite (Lee University)
Other Products: 
FSU: video about one of the simulations at http://bit.ly/RuralHealthClinic
NOTE: You may upload PDF files with images, tables, charts, or other graphics in support of the Products section. You may upload up to 4 PDF files with a maximum file size of 5 MB each.
Participants 

There are no limits on the number of participants you list for this section; however, you must list participants who have worked one person month or more for the project reporting period. You have the option of selecting “nothing to report” in this section.   For Research Experience for Undergraduates (REU) sites and supplements, specific questions will be listed in this section. The online service will also ask for additional information on participants such as: 
     
· What individuals have worked on the project?
· What organizations have been involved as partners?
· Have other collaborators or contacts been involved?
What individuals have worked on the project?  

	Name 
	Most Senior Project Role 
	Nearest Person Month Worked

	
	
	

	
	
	

	
	
	


What other organizations have been involved as partners?
The online service will also ask you for additional information such as:      

· Type of Partner Organization  Professional
· Name Mathematical Association of America
· Location Washington, D.C.
· Partner’s contribution to the project  MAA’s Subcommittee on Curriculum Renewal Across the First Two Years (CRAFTY), Subcommittee for Mathematics Across Disciplines (MAD), and BIG SIGMAA have continued to support dissemination of SUMMIT-P’s work; MAD co-sponsored the SUMMIT-P contributed paper session at JMM in January 2021.
Have other collaborators or contacts been involved?   Yes    No 
Impacts 

You have the option of selecting “nothing to report” in this section.  
What is the impact on the development of the principal discipline(s) of the project?
The evaluation team has been hard at work over the past year. Even with COVID-19 disrupting the original plans and schedules for the team and project at-large, the team was able to stay active and continue making forward progress on our goals and objectives. Some of the most visible tasks include: an evaluation team member helping develop the virtual site visit protocol, one lead evaluation team member actively participated in each site visit, with others attending during virtual site visits, and at least two evaluation team members at each Project Management Team meeting. In addition to these tasks, the project evaluation continued; the specifics of which are described in the following sections.

Faculty Survey

In the first year of the project, a survey of the SUMMIT-P faculty participants was conducted in order to collect some baseline data. Demographic questions such as faculty status (non-tenure track, pre-tenure, post-tenure), number of years teaching, teaching load, and department affiliation were asked. Additionally, questions designed to determine the participants’ perceptions, attitudes, and experiences were asked. For instance, prior experience with curriculum development, prior participation in interdisciplinary partnerships, rank ordering elements such as student evaluations, research, service to the institution, and curriculum development were explored. 

This year, the post-survey was administered to gain insight into some of the shifts in perceptions that might have occurred. The pre- and post- surveys were nearly identical, with questions being adjusted only to situate them into the correct phase of the project. For example, the question, “Approximately how often in Spring semester 2015 did you talk to a faculty member in another department about curricular change?” from the pre-survey, was adjusted to, “Since the beginning of the project (Fall 2016) and before the pandemic,  approximately how often did you talk to a faculty member in another department about curricular change?”. 

The response rate for the post-survey was good; however, the response rate for the pre-survey was not as high. This was due in part to an early problem with data collection efforts, an issue that inspired the creation of our DART tracking system (as discussed in prior annual reports). Because of the low pre-survey response rates paired with changes in personnel at some of the participating institutions, complete pre-post response pairings exist from 24 of the 32 current SUMMIT-P participants. Note: this count does not include the responses received from the three new SUMMIT-P institutions (UT Knoxville, Embry-Riddle, and Humboldt State). In spite of the less than ideal response rate, the responses could be used to look for trends. 

An analysis was conducted using primarily observational/descriptive measures and then followed up with a Chi squared analysis of some items. The statistical analysis did not yield any significant results, however, some interesting themes were identified, and these themes will be pursued through individual faculty interviews. One of these preliminary themes was an apparent shift in several of the faculty responses regarding what activities are valued by their institutions. For example, agreement with the Likert-style prompt, “My institution supports curricular innovation” shifted in the negative direction (lower level of agreement) in 11 of the 24 cases, with 3 cases shifting two levels lower. Preliminary findings such as this will be used to craft interview questions to be administered to individual participants in the coming year.

Evaluation Portfolio Prompt

One evaluation portfolio prompt was sent to participating faculty this year. This prompt (Prompt 9) was sent out in the fall, and had a 77.27% response rate. Note: There was only one portfolio prompt this past year because Spring data collection centered around the administration of the faculty post-survey (described above).

Prompt 9: Here are four of the common themes that emerged in response to last Fall’s prompt: sustainability of the project once the funding cycle ends, development of classroom applications, assessment of student outcomes, and dissemination of project materials. Pick two of these and discuss how you are planning on meeting those goals during these trying times as we enter the final year of the project.

Summary of Analysis:

· Sustainability: positive effects from the project on this front include the building of relationships across departments and the implementation of institutional changes. Concerns were expressed about the sustainability of these gains outside of the mathematics department, as well as high cost with insufficient reward for faculty involved in sustainment efforts.

· Classroom applications: while this was a larger focus at the beginning of the project, it has been heavily influenced by the switch to remote teaching. Classroom applications were adjusted to pair well with online teaching.

· Assessment: in addition to data collected by the evaluation team, other sources for assessment conducted by individual institutions include narratives from both students and faculty, student focus groups, retention rates, and internal student surveys.

· Dissemination: takes many forms, including sharing within one’s department, within one’s university, among participating institutions, as well as nationally.  This can be accomplished by sharing materials, presenting at conferences, publishing in journals, or creating websites.

SUMMIT-P 2021 Annual Meeting Evaluation Activity
The research/evaluation team organized a 40-minute session during the annual SUMMIT-P meeting in January 2021, held virtually because the pandemic precluded having the usual in person meeting just before JMM. After a short presentation summarizing the results from the Fall portfolio prompt (discussed in the section above), an activity focusing on local evaluation efforts was conducted. 
For the activity, participants were given the following directions:

You will spend most of the rest of this session in breakout rooms discussing your local evaluation/assessment plans. The focus will be on how you plan to measure your success on the project goals related to impacts on faculty and students. We will be working in a common Google sheet so that everyone can see what the other groups are doing in order to possibly get ideas for your own institutions.

Participants met in breakout rooms in groups of three with a facilitator from the research/evaluation team to work on the google sheet, entering their ideas in one of 8 columns in the row associated with their institution. For each of two foci – impact on faculty and impact on students – there were 4 column prompts: What data will you collect?; Who will collect the data?; When will the data be collected?; and How will you collect the data? 

After the groups had a chance to record some initial ideas, everyone came together for a wrap-up discussion. The purpose of the use of the shared Google sheet was so that all participants could see what the others were doing for their local evaluation efforts. The aim was to promote collaboration on not just the curricular materials and teaching ideas, but the local assessment efforts as well. In the limited time available, it was not possible for each of the institutions to fill in all eight fields, but the team hoped this would serve as a catalyst for the participants to think carefully about their local assessment plans. Participants were encouraged to revisit the sheet to finish entering their own information and also to use it as a resource for ideas for their local assessment efforts. 

Site Visits

During Year 5, SUMMIT-P conducted five virtual site visits. Due to travel restrictions and safety considerations surrounding the pandemic, in-person site visits were not possible. The institutions visited were Augsburg University, San Diego State University, Ferris State University, Saint Louis University, and Oregon State University. The evaluation team participated fully in all five virtual visits. In addition, one evaluation team member helped to revise the existing site visit protocol to adapt it to the virtual format. Although there are some limitations to conducting virtual site visits rather than in-person visits, these were valuable experiences overall. From an evaluation perspective, the student focus groups and class observations are some of the most enlightening elements of a site visit, although the team is aware that the focus groups are not likely to always be representative of the larger student population. In general, the students revealed that they value the revisions to their mathematics courses that are part of the SUMMIT-P project. In numerous instances, students discussed their appreciation for the realistic application problems stating that the application helps them understand the mathematical concepts better. Another common theme in their comments centers around seeing the relevance of mathematics in other settings. For instance, one student was very excited to share about how he had used calculus to find the inflection point in a graph in his economics class. The following is a memorable quote from another student: “Wherever you go, math will be there.” In general, the students appreciate the classes with a more active learning focus, stating that these classes are better than ones where, “teacher just talks at you the whole class.”

The site visits this year also provided some useful insights related to sustainability of the SUMMIT-P project. There are several structures in place at various institutions that the team believes will enhance the sustainability of the project at those institutions. Clearly, institutional elements such as a pre-existing culture that values interdisciplinary collaboration or that values faculty learning communities are helpful in sustaining a project such as SUMMIT-P. Other elements observed that appear to promote sustainability are 1) positive impacts on students (such as decreased DFW rates, improved student perceptions, or improvements on other student performance measures); 2) frequent communication between the participating faculty members (both in formal and informal settings); and 3) focus on faculty development in conjunction with the curriculum development because creating good content that is poorly delivered limits the effectiveness of the curriculum reform effort. There are many factors at play related to the sustainability of this work. In the coming year, the evaluation team will be digging deeper into the necessary and sufficient components needed for sustainability of a project such as SUMMIT-P. 

DART Update

The steady completion rates of faculty surveys during a global pandemic is attributable to the DART system. The single-point access and easy follow-up process has streamlined the collection of responses for the research/evaluation team. In 2021, DART was implemented in another NSF grant project and has been included in a separate proposal as well. The benefits are apparent and this work product is beginning to help other funded research teams streamline their processes as well.

Conclusion

The past year has been more productive than anticipated; the evaluation team was able to complete a great number of large tasks in spite of the pandemic. The team administered the faculty post-survey in order to gain insight into some of the shifts in perceptions that might have occurred; a mixed-method analysis revealed interesting themes that have inspired individual faculty interviews. There was also an evaluation portfolio prompt, response rate 77.27%, where responses centered around local project sustainability, classroom applications, assessment, and dissemination. Additionally, during the annual SUMMIT-P meeting in January 2021, the evaluation team hosted a session that summarized one of the survey prompts and led an activity focusing on local evaluation efforts structured around a by-institution collection about impact on faculty and impact on students. Finally, an evaluation team member helped design the virtual site visit protocol and there was at least one evaluator at each of the five site visits. They went well overall, and one key lesson is that students value the revisions to their mathematics courses.

In the upcoming year, the evaluation team plans to complete an analysis of necessary elements needed for sustainable change, which will be the focus of a manuscript to be submitted to the planned special issue of JMSCE. The team will continue to participate in the final site visits and other SUMMIT-P meetings. Finally, the team will follow up on the educational autobiography task from the beginning of the project, where faculty will write their new “chapter”. Initial submissions will be compared with the newer versions as one measure of how the faculty have changed/developed through their participation in SUMMIT-P.
What is the impact on other disciplines? 
Success has varied among the institutions. Factors contributing to success are local assessment results regarding student gains, institutional size and culture, and the degree of professional security and experience of the faculty involved. The results surrounding classroom changes due to the global pandemic were as expected; the sudden shift to teaching online drained time and energy and other professional responsibilities, including work on this project, became a lesser priority. Although everyone was affected by the pandemic, some participants are looking for ways to both learn from the events that took place and to apply those lessons to improve student learning even after the pandemic is over.

It is clear from the site visits that campus culture (class attendance, acceptance of active learning and inclusive learning environments, a faculty learning community culture) may have as big an effect on the success of the project as the curricular materials. For various reasons, the progress towards the project goals appears to be uneven across the various institutions. Some institutions are facing leadership changes within the project. Additionally, the smaller institutions seem to be having an easier time making progress on the project objectives than the larger institutions. Also, the feeling amongst the participants, the partner discipline faculty in particular, is that the changes are only now (after five years) becoming observable.

What is the impact on the development of human resources? 
What is the impact on physical resources that form infrastructure? 
What is the impact on institutional resources that form infrastructure? 
What is the impact on information resources that form infrastructure? 
What is the impact on technology transfer? 
What is the impact on society beyond science and technology?
Changes / Problems
If not previously reported in writing to the agency through other mechanisms, provide the following additional information or state, "Nothing to Report", if applicable. 
Changes in approach and reason for change: 
COVID-19 meant that the SUMMIT-P institutions converted to virtual teaching of the affected courses during the 2020-21 academic year. As discussed, it also meant that the annual SUMMIT-P meeting and institutional site visits were converted to a virtual format. These forced changes led to some positive learning experiences, especially relative to the use of virtual environments during site visits to allow for greater participation. The elimination of travel expenses for all institutions also led to the need for a one-year no cost extension, and Year 6 will be highly focused on publishing and disseminating the work of SUMMIT-P.

Actual or Anticipated problems or delays and actions or plans to resolve them:
Changes that have a significant impact on expenditures: 
Significant changes in use or care of human subjects: 
Significant changes in use or care of vertebrate animals: 
Significant changes in use or care of biohazards: 
Special Requirements 
This report section is only available when Special Requirements are specifically noted in the solicitation and approved by the Office of Management and Budget. 
NOTE: You may upload PDF files in support of the Special Requirements section. You may upload PDF files with a maximum file size of 10 MB each. There is no limit to the number of files uploaded. 












