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U.S. Department of Education OMB No. 18940003
Grant Performance Report (ED 524B) Exp. 04/30/2014
Executive Summary

PR/Award # (11 characters): P031C110184

UNIVERSITY OF NEW MEXICO
Project for Inclusive Undergraduate STEM Success (STEM Gateway Program)
PROGRESS TOWARDS GRANT OBJECTIVES

STEM GATEWAY COURSE REFORM PROJECT:

The Gateway Science and Math Course Reform Program has successfully initiated three course-reform projects for the 2012-2013 aca-
demic year, following a series of deliberate activities to engage STEM departments with this critical aspect of the entire project. The
Dean of Arts and Sciences, Mark Peceny, joined project co-PI and faculty-development director, Gary Smith, in contacting the chairs of
departments that teach the gateway courses to encourage them to take advantage of the course-reform opportunities. Smith followed up in
meetings with most of these chairs to seed the ideas for the first-year course-reform proposals. In January 2012, the Office of Support for
Effective Teaching (OSET) conducted a workshop, “Pathway to Transforming Student Learning and Persistence in Gateway Science and
Math Courses”, which was led by Smith and used discussion of case studies to introduce the conceptual framework for transformative
change in gateway courses and explained how the course reform projects would work. Twenty-one faculty participated in the workshop,
including representatives from every department teaching a gateway science and math course. To further stimulate interest and engage
faculty with both the importance and process of STEM course reform, Dr. Noah Finkelstein, a nationally regarded physics education re-
search scholar at the University of Colorado, was brought to UNM in February 2012. Finkelstein was the luncheon keynote speaker at
UNM’s annual “Success in the Classroom: Sharing Practices that Work™ conference, hosted by OSET and attended by 70 faculty and ad-
ministrators. He also conducted two sessions of a workshop, “Interactive Engagement Techniques, Assessments, and Their Research Ba-
sis”, that was attended by 53, mostly STEM faculty. Finkelstein’s programs further engaged the STEM-gateway-course instructors to
develop ideas for changing their course curricula and pedagogy.

These efforts culminated in the receipt and acceptance of the targeted three course-reform proposals for the first project year. The
project teams each consist of 3-4 UNM faculty and 1-2 CNM faculty. These proposals were received from the instructors for the follow-
ing courses:

e College Algebra (MATH 121); enrolled by approximately 5000, mostly STEM-aspiring students annually at either UNM or
CNM and currently a significant barrier to degree progress for STEM students who did not benefit from exceptional math learn-
ing experiences in high school.

e General Chemistry IT (CHEM 122); enrolled by approximately 1300 STEM majors annually at either UNM or CNM. Required
for 25 degree programs, General Chemistry is the largest course sequence that is gateway to nearly all STEM degrees. The
course-reform proposal builds off of reforms initiated in General Chemistry I prior to the beginning of the grant and will inte-
grate reforms across both courses.

e General Physics I (PHYC 160); calculus-based physics enrolled by approximately 600 STEM majors annually at UNM and a
particularly significant gateway for engineering majors.

PEER LEARNING FACILITATOR PROJECT:

Overview. The STEM Gateway Peer Learning Facilitator (PLF) Program began in the spring 2012 semester with 27 PLFs and 3 student
project assistants. These PLFs served 10 instructors who taught a total of 15 sections in Math, Chemistry, and Earth & Planetary Science
gateway courses.

Training. The PLFs completed pre-semester training on January 12 and 13. This included sessions on expectations, administrative logis-
tics, group learning, PLF best practices, and team-building. They began working in the classroom during the first week of class the fol-
lowing week. PLF’s met weekly with the PLF coordinator throughout the spring semester. During the spring term, PLFs also completed
various Professional Development trainings. These included research and review assignments on STEM in higher education, attending
events and conferences from on-campus constituencies like Career Services and Office of Support for Effective Teaching, active learning,
and specialized training on issues of race and sexuality at UNM, as well as discipline/subject-specific trainings (in collaboration with the
Center for Academic Program Support.)

Assessment. The PLF coordinator has conducted classroom observations for all 15 class sections and all 27 PLFs utilizing an observation
rubric. This information helps the coordinator evaluate the PLFs effectively in class, improve one-on-one supervision, design future train-
ing sessions and plan for PLF/faculty partnering in future semesters. In addition to the class observations, the PLF coordinator also de-
ployed in-class satisfaction survey of students in all 15 class sections.

Collaboration. The PLF coordinator has established collaborative partnerships with various personnel and organizations across campus,
including: Residential Education, UNM’s College of Education, the LGBTQ Resource Center, the Men of Color Initiative, the Center for
Academic Program Support, the Chemistry departments at UNM and CNM, the Accessibility Resource Center, the Graduate Resource
Center and the UNM Center for Academic Program Support.
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STEM STUDENT INTEREST GROUP PROJECT:

Design. The syllabus for the STEM student interest groups (SSIG) was developed by the Office of Support for Effective Teaching
(OSET), and includes three primary goals: (1) connecting gateway core courses to academic degrees in the experiences of first and second
year students, (2) introducing students to the STEM degree programs and departments they are most interested in, and (3) developing soft
skills that will help students succeed in their STEM courses. SSIGs make heavy use of active learning techniques. Once designed, the
syllabus was submitted to the UNM Curriculum Committee for consideration.

Fall Options. For the fall 2012 semester, twelve SSIGs have been created. These include options for the following majors: biology, en-
gineering, earth & planetary sciences, environmental science and chemistry. They shadow the following gateway courses: CHEM 121
(General Chemistry 1), MATH 150 (Pre-calculus Mathematics), MATH 180 (Elements of Calculus 1) and PHYC 151 (General Physics).
These courses are available for online student registration, and are listed in the Freshman Academic Choices catalog. Information on the-
se courses will be presented to students at New Student Orientations, and will be presented to advisors at the annual UNM Advisor Insti-
tute.

Instructors and Locations. The Director of OSET has worked with STEM department chairs to begin allocating classroom space within
department facilities for SSIG sections. For instance, the SSIG section dedicated to biology students enrolled in CHEM 121 will be held
in a classroom supported by, and connected to, the biology department. Likewise, the Director of OSET and the STEM Gateway Project
Director have begun conversations with UNM offices (faculty contracts and the graduate student office) and with STEM department fac-
ulty to identify and hire SSIG instructors for the fall semester. Once hired, SSIG instructors will be trained by OSET before they begin
their fall courses. In addition, SSIG instructors will meet monthly throughout the semester for professional development and reflection.

DATA DRIVEN PRIORITIZATION PROJECT:

Building Infrastructure. During the first six months of the STEM Gateway program, we have focused on build-
ing the infrastructure necessary to explore the research questions posed in the grant application. Access to data-
bases within the Office of Institutional Research (OIR) has been secured. Technology required to access and ana-
lyze this data has been purchased, installed and aligned with OIR. The definitions and baseline foundations needed
to track student enrollment and achievement patterns are being constructed. Additional data sources are being
identified where appropriate.

Institutional Alignment. The STEM Gateway Institutional Researcher is active on numerous campus committees
that are assessing and improving institutional effectiveness regarding student achievement (including STEM stu-
dents, Hispanic students and low-income students). The efforts and data collection/analysis measures used by the
STEM Gateway program are being aligned with those of the UNM community in order to ensure sustainability of
grant initiatives, and to strengthen the impact of the STEM Gateway program.

Initial Analyses. In order to better understand the context surrounding the research questions posed in the grant
applications, grant staff are conducting cohort comparisons between specific STEM populations. For instance,
how do the demographic, pre-college preparation and STEM achievement patterns differ between Hispanic and
non-Hispanic students? How do they differ between low-income (Pell eligible) and non low-income students?
Identifying these patterns will not provide deep answers or identify problem areas, but they will help UNM admin-
istrators and grant personnel to better refine the approaches to answering the research questions. They will form
the foundation for deeper, more meaningful research.

CONTRIBUTIONS MADE TO PRACTICE / LESSONS LEARNED:

o STEM Gateway Course Reform: This aspect of the project focuses on internally-generated proposals, which encourages facul-
ty to participate by integration of their perceived needs and challenges with the goals of the project. This approach opens dia-
logues for discussing the obstacles to STEM student success and the obstacles, perceived or real, that faculty confront when con-
templating changes to their courses. Having endorsement from deans and department chairs is important to the process.

e PLF Project: The students who work as PLFs tend to fit a model of high-achieving, self-motivated, and deeply committed indi-
viduals interested in personal and professional success. Despite their diverse academic backgrounds and professional goals, the
PLFs have quite a bit in common, They are all serious students who often have difficulty saying no, desire their success to be
measured in tangible ways, and crave the approval of the academic and professional world. They are intelligent, compassionate,
and have high expectations for themselves. As high-achievers, PLFs are also young learners who can be overzealous and in-
tense. Their drive to succeed means that even the softest criticism lands roughly. Their need for approval means they can easily
lose sight of the big picture. They struggle to establish relationships with faculty and graduate students in the PLF workplace be-
cause they often possess a Professor-on-a-Pedestal complex. With those thoughts as context, there are two items we would rec-
ommend that future practitioners of the PLF model note.

o PLFs benefit from flexibility when it comes to their hours. In the first few months we noticed PLFs doing extra
work and not putting it on their timesheet because it would mean going over their allotted ten hours per week. This “ex-
tra work” manifested itself in completing their assigned tasks that, for whatever reason, became more complex at a cer-
tain point. For instance, students will hold office hours during a set 1-2 hour period in a patticular location. PLFs often
stay past their allotted time to help particularly stressed students. This happens most often in the days before an exam.
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TIHEY Will also meet with Students that are SUugglng OulsIde OI OLICE HOUIS 1N ONe-on-ONne Sessions.  1hey will spend
extra time on preparatory work because they know that week’s subject matter is especially difficult for students. These
extra hours are not substantial- often only one or two over and not for every week. Administrators should take note of
this fluidity for the PLFs and respect that it can be tricky for the students to extricate themselves, for example, when
they are an in-depth tutoring session. Leaving simply because the time is up can be difficult and counter-intuitive.
Administrators should weigh the pros and cons for their individual programs regarding the practice of hard and fast
hours allotted to PLFs.

o PLFs are most effective when instructors are most effective. When an instructor is authoritative, responsive, and has
control in the classroom, the work of the PLFs becomes streamlined and efficient. They move with confidence among
the students. They work well together as a team. Their jobs appear easy and fun. However, when instructors are disor-
ganized and do not hold the attention of students, these students may not engage with the lecture. Then, during active
learning periods, PLFs struggle to keep up with the number of students who need help because those students did not
pay attention to the lecture. Administrators should place an emphasis on three important strategies: (1) train PLFs to
work effectively with a variety of faculty styles, (2) train faculty to effectively manage large classrooms, and (3) ensure
classroom observations to identify training needs for PLFs. All three of these strategies were emphasized in the creation
of the STEM Gateway program, and are orchestrated by the Office of Support for Effective Teaching (OSET) and/or by
grant staff. OSET in particular sponsors a wide array of effectiveness training for instructors at UNM.

Institutional Research: The grant’s research staff needs to know data and analyses, but just as importantly the institution’s data
structure (where to find information, who to contact, how to access databases). These pieces matter. Having a close tie and de-
fined relationship with the Institutional Research and Enrollment Management offices is crucial.

o Technology is vital to collecting and analyzing the data. Unfortunately, setting up this extensive level of technology can
be time-consuming. The grant research staff person needs time and training to understand where data sits, what exists,
and where to get it if they are new to the university. They need assistance developing the right connections and finding
support where needed.

o Inbuilding an institutional research function within the grant, it is important to plan ahead. IR staff dislike urgent re-
quests that they feel should have been asked for ahead of time. In addition, it is helpful to think through the different
permutations of data requests before approaching IR staff.
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