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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. 

As the project nears the end of the current no-cost extension and most of the participating institutions have completed their funded work, each institution has been asked to identify long-term goals for sustainability of the SUMMIT-P ideals. These goals for a select group of institutions are as follows:
Augsburg University: Augsburg created daily Exploratory Activities and weekly Lab Activities in applied context for Calculus 1-2-3. Some of these activities were created with partner discipline faculty, others were reviewed by partner discipline faculty for authenticity. Students found the activities relevant to their lives and/or future studies.  They liked the applications and appreciated knowing what the mathematics would be used for. Our goals were that students enjoy calculus (engagement), appreciate that calculus is useful (relevance), can recognize and apply calculus in context (transference), have procedural fluency and conceptual understanding (knowledge), and want to take more mathematics. We will continue to revise materials as we use them, and have formed an interdisciplinary advisory board to check in on how we’re doing.

Embry-Riddle Aeronautical University (ERAU): Our new two-course sequence of quantitative reasoning courses in conjunction with humanities and communication faculty continue to be offered to full sections. The pair of courses provides a path for students to meet general education requirements outside the traditional preparation for calculus route. The co-development model is new to our 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 students who have taken these courses.

Ferris State University (FSU): The Ferris team extended 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. Developed revised exploratory daily lessons, role-playing simulations, and case studies based on realistic scenarios. Making mathematics a norm across program, rather than something to be avoided outside of math in courses in major programs. We continue to build a “network” of faculty across departments. The network meets from time to time for conversations about new and up-to-date applications for the mathematics courses as well as opportunities to integrate mathematics into the partner discipline courses. In addition, the network serves as contacts for individual faculty who want to reach out for one-on-one conversations. Finally, the network will hold periodic interdepartmental colloquia about the collaboration process or the results of the collaboration. We are focused on continuing to use the course materials we created.

Lee University: In addition to continuing the SUMMIT-P work in our Introduction to Statistics, Concepts of Math and Algebra for Calculus courses, we are continuing to extend the interdisciplinary collaborations and the use of manipulatives in other courses: Calculus III and Differential Equations, which were not part of the SUMMIT-P project. In addition, this academic year (2023-24) a new partnership will be formed with engineering faculty to collaborate on the teaching of Calculus III and Differential Equation.

Norfolk State University (NSU): The major goals include forming a Faculty Learning Community with faculty from mathematics and engineering, creating a section of Calculus I for Engineering majors, developing original engineering applications for use in calculus and differential equations courses, introducing hands-on activities to perform in-class or in partner discipline labs, piloting all in-house designed applications in at least one of the targeted courses, team-teaching the applications by their respective designers, presenting program successes, and establishing partnership with the Department of Biology and beginning groundwork for implementation of the SUMMIT-P project in General Biology. The leadership team at NSU provided each faculty member (full-time or adjunct) in the Department of Mathematics with a USB containing all SUMMIT-P projects developed during the first phase of the grant. At the discretion of the instructors, at least three SUMMIT-P projects were discussed in both the Differential Equations and Calculus for Engineering Majors every semester last academic year.  

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 has been to incorporate SUMMIT-P problems into the DNA of these courses, and these have become integral features and part of the department’s approach to the courses. 
Saint Louis University (SLU): The work of SUMMIT-P at SLU can be thought of in several subprojects. The business- focused College Algebra is stable and being taught by another instructor who was not part of the project. The subproject of checking math skills in accounting and providing targeted remediation continues. We are looking at changing to a new platform (MyOpenMath), since the old platform (WebWork) is losing IT support. The Business Calculus with Excel subproject continues to develop. It became an approved text on the American Institute of Mathematics (AIM) list of reviewed open-source textbooks, and has been hosted on Runestone, another NSF supported open-source project. We are in the process of bringing the webwork exercises to the Open Problem Library and incorporating them into the text.  
University of Tennessee-Knoxville (UTK): The courses targeted were MATH 113 Mathematical Reasoning and DATA 201 Introduction to Data Science. For MATH 113 Mathematical Reasoning, the new textbook was used in some sections again. DATA 201, an entirely new course at our institution, was developed as a product of SUMMIT-P collaborations. Overarching goals include more interdisciplinary teamwork across the arts and sciences, a stronger perception of the relevance of mathematics among students, and more confidence among students to converse about mathematics and how it relates to their future careers. We have infused MATH 113 with more applications that are relevant to geography and anthropology, and we have created a new course DATA 201 that prepares students to use data in social sciences. We are seeking formal adoption of the textbook and building more courses that will make up the undergraduate minor in Data Science.
Virginia Commonwealth University (VCU): Application focused activities, homework/projects, and exam questions were used in all sections of Differential Equations in Fall and Spring (total of 10 sections, ~350 students). We launch a first pilot of calculus with collaborative VR activities in Spring 2023.  These activities were developed in collaboration with engineering faculty. The students had a positive experience with the course and we are running additional sections in the upcoming fall semester. Collaborative meetings took place with engineering faculty to identify content for application problems to be pulled in to Calculus I classes.  VCU Engineering is attempting a cohort model for incoming students and are selectively registering students in specific sections.  The sections are not "engineering calculus" sections, but most of the students in the section will be engineering majors. These new applications will be piloted in Fall 2023 in 4 calculus sections.  We will also facilitate classroom visits among the math and engineering faculty. Additionally other faculty are using the application problems from Augsburg in their courses (3-5 sections per semester).
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 was visited by a team of SUMMIT-P participants 1-2 times over the duration of the project. The visiting team consisted 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 assures that each visit will be valuable not only for the site being visited, but for the visiting team. Specifically, 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. 
As the final no-cost extension winds down, the two projects with funds remaining (VCU and central award at UTPB) provided support for content and costs for “extra” visits requested by the following institutions: Norfolk State University, Saint Louis University, University of Tennessee Knoxville. Additionally, the central award supported two meetings of the evaluation team as part of the overall site visit analysis work.
While these final project site visits were somewhat more informal than in previous years, they continued some replication of practice from other years. 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. 
Annual SUMMIT-P Meeting at Mathfest
In August 2022, the SUMMIT-P project management team and institutional PIs/co-PIs convened in person for the annual project meeting during Mathfest in Philadelphia, PA. The 1.5-day meeting allowed for the participants to share, discuss, and celebrate the successes at individual institutions and consortium wide. Agenda items included: developing applied problems, learning from SUMMIT-P partnerships, continuing the evaluation improvement cycle, sharing reflections and looking forward, and sustaining the momentum. 
The annual meeting gave the evaluation team an opportunity to provide an update on their activities and project outcomes. SUMMIT-P is a large, complex program and with it comes a complex program evaluation. The importance of each partner institutions’ role in the evaluation process was critical, 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 and dissemination. The collective SUMMIT-P team led numerous workshops and contributed paper sessions at Mathfest, while also participating in the NSF-DUE poster session with contributed posters from six SUMMIT-P institutions (see Products section of this report for more details).
Additional Activities at Select SUMMIT-P Institutions

Augsburg: We continue minor revisions and updates to materials, especially from Calculus 1-2. We got the idea of an advisory board based on our site visit from Lee University and the idea of having departmental liaisons (on that advisory board) from our site visit to VCU. Worked on revisions to activities in the notes.  Economist presented at a conference and PI/co-PI mathematicians gave a talk at the AWM Research Symposium in Minneapolis.  We were invited to submit a paper for the Proceedings which will be published by Springer in Fall 2023.
ERAU: Single sections of MATH 201 (Learning to Reason: Art & Quotient) and MATH 202 (Learning to Reason: Commerce & Flux) were offered for the third time in the October 2022 and January 2023 terms, respectively with an adjunct instructor this time.  Once again, there was strong engagement from students. All degree programs now allow for this alternative path in the General Education program.  he courses are also options for inclusion in the Humanistic STEM minor that also was new in the AY2022-23 catalog. 
Ferris: Initial revisions to address new partner discipline contexts were made to the course in summer 2018 and piloted in all sections in fall 2018.  New and revised materials included the textbook (which consisted of our own home-written active learning explorations), case studies, and role-playing simulations. Minor changes and adaptations were made in Summer 2019 and Summer 2020 for the academic years which followed respectively. In Summer 2021, we completed a major revision of the second course, MATH 114.  The revision was to align the approach to mathematical modeling to how problems are encountered and addressed in partner disciplines (although based on the SIAM modeling cycle). In the previous iterations, for example, we introduced different types of functions (primarily linear and exponential) through their algebraic representations and worked backwards from there.  In the new edition, we introduce them through verbal descriptions of how they change (linear – constant absolute rate of change, exponential – constant percentage rate of change), and follow the consequences through the other representations.  In addition, we are adding emphasis on important considerations for partner disciplines such as being clear about assumptions and examining the consequences when those assumptions don’t hold (or in the case of specific numerical values of something like a rate of change, if that value is a little smaller or larger than assumed).  Finally, we are including more writing up and reporting out of results from modeling problems. Students are taught how to report their results in an appropriate genre for professional (partner discipline) environments. In Summer 2022, we made structural changes to the MATH 114 textbook, consisting of shifting topics (like laws of exponents) to address them when we need them and updating case studies to address current events (such as the war in Ukraine) and new developments (using financial transaction data to detect human trafficking and the use of indicators for genocide). In addition, in Fall 2021 we piloted an asynchronous, online version of MATH 114 to serve students in Digital Animation and Game Design (and next year, eSports). Nineteen students took the course, and we found that this was feasible (we have not assessed efficacy) and students responded well. The important point we learned was that the delivery of the course has to be rethought and redone completely in order to adapt to an asynchronous online environment. We conducted another such section in Spring 2023. We have increased and altered the use of Excel, mostly shying away from asking students to “insert long formulas” into Excel.  In particular, we spend some time on the difference between using Excel to fill out values of a function recursively versus using a closed form equation, with an emphasis on thinking about the advantages and disadvantages of each. The Ferris SUMMIT-P network met several times during the 2021-22 and 2022-23 years and led a series of brownbag workshops during 2022-23 academic year. We will meet during the 2023-24 academic year to consider new applications and contexts that will span the mathematics and partner discipline courses.
Lee: One goal of our SUMMIT-P project was the implementation of the use of manipulatives in Concepts of Math.  This idea was extended in fall 2022 in Calculus III through the use of 3-D visuals that help students understand the concepts in multivariate setting.  I have also extended the idea of cross-disciplinary interventions in the Differential Equations course through assigning discipline-specific projects for students.  The projects came from the chemistry, biology and data-analytics disciplines.  Caroline Maher-Boulis was the faculty who implemented the changes in these two courses.

NSU: Two newly developed applications were piloted in the differential equations course during the academic year 2021-2022. The “Introduction to Engineering” course was revised to include applications from the SUMMIT-P project. The NSU SUMMIT-P leadership team hosted a faculty development session in March 2022. The presented application and its related activities were shared with the participants. The materials developed by Mike May in Business Calculus was used in one section of Applied Calculus at NSU during Fall 2022. Two mathematics faculty worked closely with two engineering faculty in developing electrical engineering applications during summer 2022. The projects were piloted during Fall 2022 semester. The work on designing and presenting applications by a pair of math and engineering faculty is a long-term project and will be continued beyond the life of the grant. With the departure of Maila Hallare from our institution, it was imperative that we regain the control of at least one of the following two courses: Calculus for Engineering Majors and Differential Equations. PI Shahrooz Moosavizadeh has returned to teaching Differential Equations.    

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. 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 was learned from 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.
SLU: The business calculus material was used in all 11 sections at SLU and in 7 sections at other institutions. The material was updated, and video clips of Excel usage were added to the text. Videos of lectures were added using YouTube.  The material was modified so it can be hosted on Runestone, an external site with broader reach.  The college algebra modeling material expanded to 8 worksheets/projects.  As a sustainability measure, it has been taught by non-grant personnel for the past two years. The Business school has committed to continuing the practice for the foreseeable future. Pilot work was begun on extending the work to Finite Math, another course taken by business students. The Business Calculus text was used by Indiana University as they considered what to do with their course, and it is being used in an experimental section at San Diego State University (a SUMMIT-P institution). PI May visited Norfolk State University (a SUMMIT-P institution) as they experiment with using the text.
UTK: The course revisions were implemented in all 37 sections of MATH 113, with about 35 students each. The textbook, specifically, was used in 15 of those sections. The DATA 201 class was only offered a few times, for the second time. We hosted Virginia Commonwealth University in Knoxville. The ideas they brought were valuable for our future collaborations in engineering and in data science. Then, after the site visit, we shared some professional development materials with the entire SUMMIT-P cohort via Zoom. Members of our team also co-authored multiple articles for MAA Notes with team members from Lee University. Specific collaborations within our team this year have included three different modules in the MAA Notes volume. 
VCU: We have fully shifted our development efforts to Calculus I. While there is still some fine tuning and reviewing of the differential equations content, our primary efforts are making the application activities in Calculus I more robust and relevant to our partner discipline faculty in engineering. Math faculty are working on calculus content. These faculty will be teaching engineering focused sections of Calculus I. Additionally, Bob Wieman is running the VR calculus courses: Nicholas Wong, Andrew Bristow, Robert Wieman. Engineering faculty worked with us during Summer 2023. These faculty are providing examples and context for calculus in engineering and vetting our class activities. We also will host classroom visits during Fall 2023 with Radhika Barua, Leah Spangler, Charles McGill, Supathorn Phongikaroon. Additional math faculty fine tuning differential equation content and coordinating the course and collaborations with engineering: Joseph Flenner.
Specific Objectives: 
Significant Results: 
Although all institutions except VCU and the central grant (at UTPB) have completed their funded projects, the seventh year of the SUMMIT-P project continued to be busy and productive. The SUMMIT-P institutions are well into the implementation of new or modified curricula for their affected courses, expanding on the pilot interventions conducted in early years. Numbers for student impact and current partner discipline collaborators are as follows:
SUMMIT-P Collective Impact on Students in Year 7 
approximately 6,500
Mathematics courses impacted in Year 7 (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 7 (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 meeting in August 2022 at Mathfest in Philadelphia, PA included multiple opportunities for professional development, including the utilization of experiences from the PIs from the implementation of their institutional projects. Plans are underway for a final PI meeting in early 2024. Professional development opportunities during Year 7 are outlined below. 
Virtual meetings
In addition to the SUMMIT-P meeting in August 2022, virtual PI meetings were conducted. While more informal than previous years, since most institutions no longer have funding, each of these meetings included a 40-minute professional development session 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 fifth 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 second Special Issue of the Journal of Mathematics and Science: Collaborative Explorations (JMSCE) in August 2022 (first special issue published in August 2020). The special issue focuses on outcomes and lessons learned from collaboration among mathematics faculty and faculty from partner disciplines to revise mathematics courses. The special issue centers on activities and processes resulting from collaborative work among various disciplines. 
2. SUMMIT-P organized a Contributed Paper Session at Mathfest in August 2022. 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. Additionally, SUMMIT-P posters were contributed from six institutions for the NSF-DUE poster session at Mathfest 2022.
3. The SUMMIT-P team published an extensive peer-reviewed and edited 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 publication date for the volume was September 2022, and copies of the publication were highlighted by MAA as part of their booth at Mathfest. 1200 copies of the publication have been distributed, and a virtual version of the volume is available at no cost via the MAA website for all MAA members.
4. The SUMMIT-P website (www.summit-p.net) 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?
Year 7 was part of a second no-cost extension year for VCU and the central grant (UTPB), based on the additional work from NSF budget supplements received in 2019 and 2020. As such, the current funding will end in March 2024. However, the collective team has continued much of our collaborative work. SUMMIT-P also continues to build sustainability plans with the National Numeracy Network and share outcomes and discuss ideas with national colleagues from a wide array of partner disciplines.
NOTE: You may upload PDF files with images, tables, charts, or other graphics in support of the Accomplishments section. You may upload up to 4 PDF files with a maximum file size of 5 MB each.
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May, M., Bart, A., Pike, D. (2022, August). SLU- SUMMIT-P Making Math Education More Effective for Business Students. Poster at MathFest, Mathematical Association of America (MAA), Philadelphia, PA.
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Segal, R.A. Ellwein Fix, L. Filippas, A.V. (2022, August). Connecting Partner Disciplines with Mathematics through Applications in Differential Equations. Poster at MathFest, Mathematical Association of America (MAA), Philadelphia, PA.
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Technologies or Techniques: 
Patents: 
Inventions: 
Licenses: 
Websites: 
www.summit-p.net 



SUMMIT-P consortium website

http://math.slu.edu/~may/ExcelCalculus 
Simply Statistics (2019). Business Calculus book, Saint Louis University  
https://mathstatsresources.wixsite.com/mysite
Lee University
Other Products: 
Ferris State University: video about one of the simulations at http://bit.ly/RuralHealthClinic
Maher-Boulis, C. (2022). SUMMIT-P: Creating a Faculty Learning Community. Tool kit submitted to the Appalachian College Association Virtual Water Cooler.  
Poole, B. (2022). Initiating a Student Exchange Program: A Tool Kit from SUMMIT-P. Tool kit submitted to the Appalachian College Association Virtual Water Cooler. 
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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; Each have co-sponsored SUMMIT-P contributed paper sessions at JMM and Mathfest.
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 SUMMIT-P Evaluation Team goals for this year were as follows: 
· Continue to work with graduate research assistant to assist with the final data collection, analysis, and subsequent written reports and manuscripts
· Complete the data collection for the teaching autobiography reflections. Note: At the beginning of the project, we asked the participants to write a teaching autobiography where they described their teaching experiences and philosophies. The intent was to use this as a baseline measure and follow back up with a similar task at the conclusion of the project as one measure of the impact their involvement in the SUMMIT-P consortium has had on the participants. 
· Conduct content analysis of the teaching autobiography pre- and post- responses in order to look for evidence of professional growth. 
· Conduct content analysis of the other evaluation portfolio prompts submitted by participants over the course of the project. Note: each prompt was analyzed separately after the responses were collected. Our goal with this analysis is to look across all portfolios submitted by each of the individual participants in order to look for themes regarding the impact involvement in the SUMMIT-P consortium has had on the participants. 
· Complete manuscript for the second special issue of JMSCE 
· Make plans for other manuscripts, possibly evaluation-focused, to be submitted to various journals
· Complete the remaining site visits 
· Conduct debriefing sessions/exit interviews with each of the participating institutions. 
In the following paragraphs, we will describe in more detail the progress made on our stated goals. 
Graduate Research Assistant 

Peaches Hash was hired as a graduate research assistant to assist the evaluation team beginning in January 2022. She holds a doctorate in educational leadership with a focus on qualitative research and has published her research in several academic journals since 2019. She also holds an Ed.S. in curriculum and instruction and a Master’s degree in English, which provided her with extensive writing training. She is currently enrolled in a Master’s program in Gifted Education. We are fortunate to have been able to hire a graduate student with her background and credentials. 

Peaches’ skills have been utilized in a multitude of ways since her hiring date. She began with serving as a coauthor for the peer-reviewed article that will be published in Journal of Mathematics and Science: Collaborative Explorations. She also located, organized, and contributed to coding years’ worth of SUMMIT-P participants’ portfolio data collected by the evaluation team. Peaches has attended weekly meetings of the evaluation team as well as longer virtual retreats and maintained/organized the evaluation team’s email account. 
Throughout 2022-23, Peaches contributed to creating interview questions for the SUMMIT-P participants and served as the notetaker or lead interviewer for many of these data collection interview sessions. She has assisted with coding interview data and considering themes for upcoming publications and presentations. Peaches assisted in planning the in-person work with SUMMIT-P participants during the August 2022 face-to-face meeting. 

Teaching Autobiography Analysis 

As stated above, the evaluation team asked participants to complete a teaching autobiography at the start of the project and then followed up with another that served as a 5-year reflection as the SUMMIT-P project comes to a close. In 2021-22, participants were asked to complete their second teaching autobiography and we have been conducting a thematic analysis of the initial submissions paired with the 5-year reflections. Through our thematic coding, the evaluation team saw that some participants noted that the project provided insights into what makes student experiences meaningful. SUMMIT-P encouraged discussions regarding curriculum where participants would discuss why something is taught, then when and how within the curriculum rather than what has been done before. Some participants stated that they were encouraged to focus on how students were learning math rather than coming up with the correct answer. While some participants had previously taught primarily through lecture and individualized student work, SUMMIT-P encouraged them to experiment with active learning, where students learned by doing and the instructor held more of a facilitator role. Some of these active learning pedagogical shifts included inquiry-based learning through creating authentic scenarios to use math with students. These scenarios considered student interests and experiences as well as real-world applications of mathematical concepts. Additionally, some participants noted in their reflections that SUMMIT-P introduced them to the impact of manipulatives on learning, group work, and lab work. In terms of intervention, some participants noted that SUMMIT-P helped them see the importance of meeting students where they are in terms of knowledge and skills rather than expecting them to know certain skills when beginning a course. 

Collaboration was another noted effect of SUMMIT-P within some participants’ reflections. Some participants used words such as “meaningful” to describe their collaboration with other disciplines. One participant noted that SUMMIT-P emboldened participants to “move beyond silos in academia and to expand [their] pedagogy.” Through successful collaborative activities mentioned such as the fishbowl, SUMMIT-P facilitated discussions between participants on what was working and what needed to change, like the sequencing of curriculum. Other insights noted as a result of collaboration involved the recognition that other disciplines use different language and that networks of faculty can create meaningful change and support for student learning. It was clear in many reflections that the partner disciplines were viewed as a resource for math instructors. 

While some reflections were rich in data for the evaluation team, others focused mainly on the effects of the COVID-19 pandemic, and did not discuss meaningful changes to their teaching, did not mention SUMMIT-P in their reflection, or submitted writing that did not engage with the five-year reflection prompt. As a result, the planned PI and participant exit interviews became vital to being able to more fully understand the effects of the project. (See Exit Interview section below for further details). 
Evaluation Portfolio Analysis Matrix 
In preparation for the completion of our final evaluation report for SUMMIT-P we have conducted an examination of the portfolio prompts at the individual participant level. We have examined the submissions from the individual participants for each of the evaluation portfolio prompts written at varying intervals throughout the duration of the project. Using an open coding content analysis method, we have found several themes: 
· Importance of language used in various disciplines 
· Importance of active learning 
· Importance of use of applications in mathematics classes 
· Importance of collaboration. 
We are also using this analysis to look for additional evidence of professional growth for the participants. We have developed an analysis matrix where we are organizing the evidence we find that is related to each of these themes. We are in the process of completing the matrix with relevant statements/quotations. We will use the data from this matrix as one element to inform our conclusions regarding the impact the project has had on the participants. 
JMSCE Manuscript 
For our manuscript for the second special edition of JMSCE, we explored possible effective conditions for the sustainable reform of STEM teaching and learning based on our research and evaluation efforts in the SUMMIT-P project. We were able to develop a model of catalysts for successful and sustainable change based on 5 years of data collections and observations. These catalysts include institutional support, intrinsic and extrinsic motivation of faculty involved, measures of student success, institution size, prior faculty experience, faculty buy-in, and institutional culture. One of the key features of our model is the fact that we allow for the interplay between the various elements recognizing that we are working within a complex system that does not have easy-to-measure cause and effect variables. The model discussed in this manuscript is a preliminary model and we are continuing to work on refining it. One way we are accomplishing this is with an activity embedded in the institutional exit interviews (described below). 
We are hoping to have several other manuscripts developed in the coming months. We are hopeful that we will be able to refine our sustainability model described above and be able to develop a manuscript appropriate for an evaluation-focused journal. We also plan to develop a manuscript that is focused on promoting faculty professional growth in STEM settings. Our first priority is to complete our final evaluation report. We can then turn our attention to these other dissemination efforts. 
Exit Interviews with Participants 
As referenced above, as part of our final data collection efforts, we conducted exit interviews with each of the participating institutions. We conducted the interviews in two phases: the first interview was with just the PI; the second was with the team. We were able to do interviews with all 11 of the currently participating PIs (8 of the original institutions plus the 3 new ones). We conducted team interviews with 6 of the 8 original institutions. We were not able to schedule team interviews with Saint Louis University and Oregon State University due to lack of response from the PIs. The 3 new institutions declined to participate in the team interviews. 
We developed a standard protocol to be used with each of the PI interviews and then created a modified version for use with the teams. For the team interviews, we asked the PI to attend for the first few minutes and then completed the interview with just the co-PI team members. We conducted the interviews over Zoom. When possible, we had two evaluation team members present - one to conduct the interview and one to take notes. We also recorded the interviews within Zoom. 
In the PI interview we asked the following questions: 
· Give an example of a critical incident/event for your project (not COVID-related) 
· What is the most notable successful aspect of your project 
· How would you describe the changes in your team over the course of the project? 
In addition, we asked the participants to complete an electronic “card sort” wherein they sorted the elements from our change model (presented in our JMSCE manuscript) into “Factors that promoted the progress and/or sustainability of the project” and “Factors that hindered the progress and/or sustainability of the project.” Any of the elements that they did not feel had any effect were to remain unsorted. If they felt that an element both promoted and hindered the project, then the card was placed overlapping both boxes.

In the team interview, we asked the following questions: 
· What is the most notable successful aspect of the project? (The PI was present for this question and we allowed each individual to respond) After this question, we asked the PI to leave so we could complete the interview with just the team members. 
· SUMMIT-P was meant to “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” how would you rate the project’s success at this goal?
· In the same vein, SUMMIT-P is often viewed as a curriculum reform project that created lots of interesting interdisciplinary activities for students. Given a goal of the project is to promote community and institutional transformation, how, if at all, did the project promote professional growth of faculty in your institution in areas outside of curriculum reform? 
· What, if anything, is one thing your team should have done differently (again, not related to COVID)? 
We also had the team members complete the same card sort activity that the PIs did. They completed one sort for the team rather than doing them individually. 
We are in the process of analyzing the responses from the exit interviews. We found this activity to be very illuminating. For example, we were able to get some additional validation that we have important elements necessary for change in our model. By listening to the discussions from the participants as they conducted the activity, we also gained insight into the “why” some of these elements are important. 
Conclusion 
In the time remaining for this project, the evaluation team will be focused on completing our analysis of the effect of SUMMIT-P on the faculty participants. Much of this work was completed in advance of our meeting at Mathfest (August 2022). At this meeting, we shared a summary of our findings with the attendees, including what we learned from the exit interviews, as well as the model we discussed in our JMSCE paper. We asked attendees to reflect on their participation in the project by sharing a transformative experience, as well as something they learned from another institution. The final evaluation report is now being prepared, including a focus on our analysis of the responses to the evaluation portfolio prompts collected over the span of the project with specific attention to the five-year teaching reflections submitted recently. In particular, we are looking for references to the importance of applications in the classroom, active learning, and collaboration, as well as evidence of personal growth.
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. Although everyone still 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 post-pandemic.

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 several 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: 
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. 












