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Abstract

A multi-section coordinated math-for-social-sciences course was redesigned over several
semesters within the context (and constraints/culture) of a U.S. doctoral university with
very high research activity and informed by a course coordination framework. Changes
were made in the following areas: Structure, Content, Resources, Assessments, and
Policies. Analysis of surveys about student appreciation of the course features yielded
three overarching themes: salience of resource (location of the resource, familiarity of
the resource type), policies supporting student success (via on-demand flexibility and
grade improvement opportunity), and instructor impact/role in the course. Concrete
recommendations on how to navigate the tensions of innovation in a constrained
environment are provided that could also be applied to other multi-section coordinated
courses in mathematics (e.g., calculus) as well as in STEM (e.g., physics, biology,
chemistry), and even secondary school settings.
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1 Introduction and Motivation

1.1 Context for the Redesign

The University of Texas at El Paso (UTEP), classified by Carnegie as an “R1: Doctoral University —
very high research activity,” launched a campus-wide initiative in 2022 to transform core curriculum
courses to increase student engagement (through active learning and communication experiences) and,
ideally, community engagement as well. In order to maximize impact, we chose to focus on MATH 1320
because it is UTEP’s largest multi-section mathematics course, with approximately 1500 students in 40
sections annually. The purpose of this paper is to document the redesign process, explore constraints
of university culture, and offer lessons learned and recommendations for redesign efforts.

MATH 1320 is a general education math-for-social-sciences course designed for business, liberal arts,
and other non-science majors and is also part of UTEP’s Core Curriculum. Core Curriculum ensures
students have coursework in each of nine distinct categories that collectively span university offerings,
and the MATH 1320 course is one of nine ways to satisfy the mathematics/statistics category. The
course has a prerequisite of intermediate algebra or placement by testing. At UTEP, this course is
coordinated (see Sections 1.3 and 1.4) so that all sections have the same content, homework, quizzes,
exams, and basic policies. Using almost all the material from chapters 1-4 and 6-9 of the Waner and
Costenoble (2017) textbook, the course currently covers a potpourri of topics: functions, systems
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of linear equations, financial mathematics, sets, probability as well as (the following were added
during the redesign) probability distributions, random variable, expected value, measures of center,
and systems of linear inequalities.

1.2 History of the Course Prior to Redesign

During the several years before the COVID-19 pandemic, MATH 1320 was taught primarily in
face-to-face modality (e.g., Fall 2017 had 26 45-student sections, of which only two were online).
Exams were standardized by the coordinator and given in class. Homework and quizzes suggested for
instructor use were provided in the WebAssign online learning system — instructors were required to
use WebAssign, but they could modify the content of the homework as desired. The content, quantity,
and delivery modality of quizzes were up to the discretion of each instructor, some opting for online
and others opting for in-class or a combination. Because exams were in person and requiring only a
basic calculator, much of the course focused on teaching hand computations (e.g., Gauss-Jordan row
reduction). The course required students to have access to a scientific or graphing calculator and no
other online resources during exams. Worksheets with notes and sample problems were provided to
instructors. A typical class involved an instructor lecturing from the worksheet and working through
sample problems. WebAssign resources available at the start of the redesign process were: Personal
Study Plan, My Class Insights, Lecture Videos, and Ask Your Teacher. UTEP also offered (and still does)
a center for free in-person and virtual math tutoring services.

The COVID-19 pandemic forced a pivot to online courses and the resulting change to online exams
meant that students no longer needed to “show their work” but could enter just their final answers
into the same WebAssign system used for homework. After the pandemic, the online modality for the
assessments (homework, quizzes, and exams) was maintained, and focus shifted from computational
exercises to more conceptual questions aided by technology calculations.

1.3 Course Coordination

Large research universities (whose culture we explore in Section 1.4) may try to discharge teaching
obligations efficiently by coordinating sections of the largest introductory courses. Because such
mathematics courses are often taught by instructors with varied experience and employment status,
Martinez et al. (2021, p. 1) note that “course coordination can help mitigate against uneven student
experiences” such as “different content emphasis or coverage, different grading schemes, and different
quality enactments of active learning” And Couch (2023) notes that course coordination has been
linked to improved student outcomes (e.g., Rasmussen et al., 2019). Other benefits in our situation
include ensuring that students receive the content they would need for a subsequent class as well as
reducing (textbook) costs for students across the course sequence. Adeyemi et al. (2023) discuss further
benefits for faculty, students, and academic units.

Martinez et al. (2021, pp. 1-2) add that coordination ideally “goes beyond surface features of uniform
course components (e.g., syllabus, textbook, homework, exams) to include efforts to build a community
of instructors working together to create rigorous courses and high-quality learning experiences.”
Challenges faced by course coordinators include building such a collaborative community among a
revolving door of instructors, in light of limits on autonomy and academic freedom, and departmental
constraints we discuss in Section 2.2.

Martinez et al.  (2022) interviews of 19 course coordinators and 53 instructors spanning
seven U.S. higher education institutions identified two orientations towards course coordination:
humanistic-growth orientation and resource-managerial orientation. In their study, all coordinators
had aspects of the latter and about half had the former.
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Absent intentional efforts to the contrary, the default tends to be the resource-managerial orientation,
where the coordinator’s main roles are to organize and provide materials and administer local policy
and norms. While such roles must play a part in any coordinator’s work, there is evidence of
a greater likelihood of “substantive transformation” (Martinez et al., 2022) by also incorporating
a humanistic-growth orientation, by building community, and being proactively responsive to
instructors and the student experience. For example, “without attention to how the instructors are
teaching, there is a risk that course materials may be implemented inconsistently or not as intended
(e.g., active learning tasks being used as problems to lecture)” (Martinez et al., 2022, p. 343). Indeed,
the MATH 1320 course coordinator (the first author) found that some instructors did not give their
students access to some of the resources we developed and made available to them. In other cases, we
conjectured that some instructors did not use some resources because they were not sure how, and to
address this, some pedagogical guidance was crafted and made available (e.g., Lesser et al., 2024).

Williams et al. (2022) see coordination of multi-section courses as a vehicle for transforming instruction
by empowering course coordinators as instructional change agents not just providing materials
and tools but also “encouraging collaboration and communication and encouraging (and providing)
professional development.”

Like most studies on course coordination in STEM (Couch et al., 2023), our focus is mathematics
courses, but we note that many dynamics and insights identified may also apply to large multi-section
courses in other STEM disciplines. For example, a survey of coordinated courses from 3,641 chemistry,
mathematics, and physics instructors at three institution types (Couch et al., 2023) identified that the
components of textbook and content coverage were highly coordinated, but instructional methods and
exams were ‘more likely to be independently determined by the instructors” (In our situation, only
instructional methods were left to the instructors.) Interestingly, Couch et al. (2023) also found that in
chemistry and physics (but not mathematics), there was a relationship between instructor autonomy
for decision-making and the use of research-based instructional strategies. We also note that there are
studies of course coordination across courses (Hughes-Hallett, 1998) or institutions (Villalobos et al.,
2021) but a dearth outside STEM content areas.

1.4 Context of Teaching at a Research University

Couch et al. (2023) notes empirical evidence that research universities are less likely to use
research-based student-centered instructional strategies (Cox et al., 2011). In addition to empirical
observations, it is important to reflect also upon the cultural context.

Teaching is often viewed as a load from which to strive for release, especially in a culture with
increased pressures and rewards for focusing on research (Anderson et al., 2011; Harvard Magazine
Staff, 2006). Many faculty assume that increasing one’s skill as a teacher must reduce one’s research
productivity (and vice-versa) despite some contrary evidence (Feldon et al., 2011). Attendance at
university-sponsored teaching workshops at research universities is too often weak, inconsistent, or
populated mainly by those already invested. As an antidote to perceived low incentives to invest
in one’s teaching, Buskist (2008) lists extrinsic benefits. And the second author, while directing
UTEP’s teaching center, independently brainstormed benefits including: engagements, awards, more
clear/engaging presentations, university-mission integration, saving time (efficient rubric grading;
fewer complaints), student recruitment, scholarship of teaching and learning, stronger broader-impact
grant statements, greater authenticity by aligning teaching and research practices/standards (Gelman
& Loken, 2012), and more disciplinary insight.
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1.5 Framework

To capture the curriculum redesign process as both iterative and grounded in an institutional context,
we sought frameworks to incorporate these two dimensions. We considered well-known curriculum
frameworks such as Universal Design for Learning (Gradel & Edson, 2010) and Backwards Design
(Allen & Tanner, 2007), but found their endpoint/fixed-point trajectory inapplicable to the iterative
nature of our process. Similarly, we wanted to evaluate the changes occurring in the course, and
traditional evaluation models (e.g., Stufflebeam, 2001) did not address the cultural element of the
redesign. Instead, we opted for a model that describes the culture and ways to initiate change within
it.

1.5.1 Curriculum Redesign

We utilized a modified version of the Curriculum Redesign Process Checklist (CRPC) conceptualized
by Fowler et al. (2015) to provide guidance for universities to redesign curricula comprehensively at
the program level. The breakdown of our steps below reflects the iterative/cyclical process depicted
in Figure 1 of Fowler et al. (2015), with some elements adjusted for our scope being a course, not an
entire degree program.

Step 1: Orientation and team formation. For the strategic initiative mentioned in Section 1.1, MATH
1320 was chosen for redesign due to potential for efficient and high impact as a coordinated course
with large enrolment. We were chosen by our department to do the redesign due to their extensive
knowledge in mathematics/statistics education and familiarity with the course.

Step 2: Internal data gathering. The math department’s leadership and undergraduate curriculum
committee were consulted in the early stages of the redesign process. We later reached out to
the business college, whose students are the largest group taking MATH 1320, for input on the
curriculum/content of the class.

Step 3: External data gathering. Each innovation in the course was grounded in relevant literature (see
Table 2 in Appendix A).

Step 4: Learning outcomes. The learning objectives for the course were revisited and rewritten to include
verbs of varied levels of measurable cognitive learning.

Step 5: Curriculum map. Selection, order, and emphasis of topics were reconfigured to meet stakeholder
needs and align the course description with state specifications.

Step 6: Supplementary curriculum materials. We made available to instructors and students additional
course materials we developed or compiled, including: updated worksheets, tech guides, songs, games,
lecture videos, etc. Other changes included updating course policies to reflect best practices from
literature.

Step 7. Implementation. Instructors and students were given overviews of the new innovations — what
was new, the rationale, and implementation tips.

Step 8. Assessment. Surveys of instructors and students were conducted to determine how much they
appreciated each of the features/innovations. After the 8-step progression, rounds of tweaks to the
redesign were made using an iterative cycle of Steps 6-8 after each subsequent round of data/feedback
collection (see Section 2 and Appendix A’s Table 1).
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1.5.2 Institutional Culture

A second lens of our redesign process can be described by the institutional culture and change
components outlined in Kezar and Eckel (2002). They combined the institutional culture archetypes
of Bergquist (1992) and the institutional cultural framework by Tierney (1991) to determine effective
ways to implement change at the university level.

Our university presents itself as having a warm, closely-knit community that mirrors the region’s
culture and traditions and maintains strong relationships with local partners such as public school
districts and a community college. There is also a strong institutional culture of doing things “the
UTEP way” rather than trying to fit into the mold of selective universities. One aspect of doing things
“our way” is moral pride in providing access and upward mobility to our region’s population, most of
whom come from underrepresented groups. Because the local county is one of the nation’s poorest,
costs of tuition (and textbooks, etc.) are intentionally kept low for a research university, which gives
“our way” a pragmatic dimension of resourcefulness and efficiency where faculty do more with less.

There are some aspects of Bergquist’s (1992) “collegial culture” such as administration providing
resources (e.g., stipends or course releases) and initial policies but then stepping back and delegating
(constrained) autonomy to each successive level of the academic unit to implement and add further
policies as long as there were no conflicts with higher-level policies. That said, there are arguably even
more aspects of “managerial culture” by having our state’s public university faculty senates recently
dissolved and replaced by strictly advisory bodies, by having our teaching center reorganized to be
driven more by administrators than faculty development experts, and by letting most information flow
only sequentially through the sometimes leaky pipeline of reporting-line hierarchy. Another aspect
of managerial culture was the extent to which our university (not unlike a corporation) “focuses on
the goals and purposes of the institution and values efficiency, effective supervisory skills, and fiscal
responsibility” (Kezar & Eckel, 2002, p. 439). An example of goals and purposes is the institution’s
drive to reach and maintain a specific high designation of research excellence, increase retention and
graduation rates, and implement high-impact practices that leverage our students’ assets. This drive is
accompanied by a thorough ongoing assessment program headed up by specific senior administrators.

As Kezar and Eckel (2002, p. 457) note, “missteps in the change process are often cultural
misunderstandings” At one point in our process, we gave our department leadership a courtesy update
just to keep them informed. With its authoritarian style, department leadership interpreted this as
something they would need to review and approve, and it was clear that it could easily take more
time than we had to wait with the tight timeline we had to able to launch the course on time. When
we brought the Provost’s Office into the loop and politely noted our understanding that we did not
need to stop and wait for approval for each intermediate step as long as we stayed within guidelines
the department had given us, the department leadership then let us proceed. This example evokes
the question raised by Kezar and Eckel (2002, p. 458) about knowing when to “challenge institutional
culture, rather than work within it”

2 Redesign Process

2.1 University Objectives

We undertook a 2022-2023 redesign of the course to make the course more student-friendly by
using best practices in pedagogy and curriculum to increase content connections, increasing student
choice (of content or modality), engagement and motivation, and offering opportunities for reflection
and positioning for community engagement. To accomplish the goals, we redesigned the course
to incorporate features such as technology, short and engaging videos that can support multimodal
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learning, educational games, and songs, authentic data sets, projects/reflections, group work, making
meaningful connections to student’s own life (e.g., finances) and positioning for service learning or
community engagement with financial mathematics material. Due to challenges mentioned in Section
2.2, the last of these items turned out to not be feasible since it would have required a greatly increased
effort and initiative by instructors.

The course needs to accommodate many different teaching levels and preferences. Each semester, there
are 8-15 different instructors, and they vary in: teaching experience (overall as well as with this course),
university status (adjunct vs. tenure-track), and pedagogical stances. A coordinated course aims to
standardize, within reason, the educational experiences of students across instructors and sections.
The course coordinator provides the Blackboard LMS (Learning Management System) and WebAssign
course shells already populated with all resources and assessments (homework, quizzes, and exams),
so the load on individual instructors is potentially quite minimal. Instructors have autonomy to decide
how to teach their synchronous classes, make their own announcements, make small changes to
homework due dates, and decide when certain resources are made visible.

When comparing the description in UTEP’s course catalog and in Texas’ Core Curriculum (https://
teens.org), we discovered discrepancies in terms of extra or missing topics. We examined what topics
were in the course descriptions from other Texas universities that offered an equivalent course, finding
more variation than we expected. Then, we surveyed instructors in the College of Business, whose
students primarily make up the course, to determine a priority level (essential coverage, brief exposure,
or not necessary) for each potential topic.

2.2 Departmental Constraints

UTEP’s mathematical sciences department, has some faculty members who have won state or national
teaching awards, but is not known overall for a focus on high-quality teaching (relative to research)
as long as complaints are few and minimal standards met. This is not unusual for an R1 university,
especially one where the minimum teaching load is 6 undergraduate courses/year, which is quite high
for an R1.

The department leadership required us to accept the following constraints: keep the same number of
regular exams, keep a cumulative final exam, not reduce class size, keep the current textbook (which
is used by a follow-up course as well), keep the WebAssign and Blackboard platforms, keep it optional
for individual instructors to adopt improvements for their pedagogy, and not increase the amount
of time instructors were required to spend (grading or prepping). Approaching this “constrained
optimization problem,” the team identified several areas of low-hanging fruit that could be adopted
and changed. One instructor later described our process as finding the healthiest dinner if required
to eat at a fast-food burger chain restaurant. That said, we want to be clear that constraints also
sparked ideas for resources and offered advantages. For example, having all exams on WebAssign
(which varies question order and numbers within test questions so that no two students have the same
exam) is arguably more secure than having all sections giving the same in-class physical exam.

2.3 Redesign Framework

The redesign process utilized the Curriculum Redesign Process Checklist (CRPC) as described in
Section 1.5.1. Redesigning a course to include active learning goes against our setting’s status quo for
undergraduate level classes. Many instructors rely on low-level learning objectives and use lectures
as their primary teaching method (Fink, 2013). The Student Learning Outcomes (SLO) we inherited
often lacked measurability and alignment with the (updated) list of course topics. As an example, an
old SLO: “Students will develop the view that mathematics is an evolving discipline that is interrelated

122 Ohio Journal of School Mathematics, Issue 103, Summer 2026


https://tccns.org
https://tccns.org

Lessons from a Course Redesign

with human culture” An example of a new SLO: “A student will be able to make meaningfully reflective
connections between the mathematics of finance and the student’s own situation and/or community
engagement.”

Based on reviewing the literature (see Table 2 in Appendix A), changes were made in five categories,
forming the mnemonic SCRAP:

« Structure (e.g., scaffolding and optimizing sequence to refresh prerequisite skills just in time)

« Content (e.g., choosing topics with improved alignment with state mandates, increasing
authenticity of data sets and contexts)

- Resources (e.g., technology guides, engaging videos, educational games and songs)

« Assessment (e.g., adding metacognitive modules and graded reflections to complement items
of procedural computations)

« Policies (e.g., more supportive and equitable handling of requests for extensions)

3 Implementation of Course Changes

In this section, we share the key takeaways from each of the aforementioned five ways we changed
the course. Supporting data and details are in Appendices A and B.

3.1 Structure

Structural changes to the course included optimizing the topic sequence and introducing just-in-time
homework to refresh prerequisite knowledge right before its first needed use. When the earlier
version of the topic sequence started with functions, many students struggled to refresh so much
fundamental mathematics content during a two-week period rapidly progressing through linear,
quadratic, exponential, and logarithmic functions, while still getting used to the new semester and
technology platform.

To help our students have a more successful launch, we rearranged course content to start with sets,
probability, and statistics — a unit requiring less-intensive prerequisite knowledge or skills. Similarly,
to help students have more success as they started each chapter, we also introduced just-in-time,
scaffolded homework assignments which cover prerequisite knowledge or skills that will be needed
for an upcoming lesson. We call them Preparing to Learn (PTL) assignments, which we compiled and
placed as graded homework in WebAssign. For example, right before the section on word problems
using exponential function models, student complete PTL homework that reviews exponent rules.

From our teaching experience and conversations with other instructors, the new sequencing yielded
smoother starts to the semester. It was not feasible to do a randomized-controlled experiment to see
if the new sequence improved learning outcomes, so further research is needed to reach definitive
conclusions.

We did, however, collect self-report survey data on how much students appreciated the PTLs. Details of
our survey of Likert-scale and open-ended items are available in Appendix B and all student comments
reported in Section 3 come from the survey. The response was very positive, with 86% appreciating
or strongly appreciating the PTLs, and this solid result is also reflected by student comments such
as: “they [PTLs] mentally prepare me for the next lesson so I won’t go into it with no background
knowledge. It also helps my brain process more information and truly understand what the lesson will
be about”

The two structural changes were relatively low effort on the design-front with big impacts on the
student experience. Re-sequencing was achieved by moving unit 3 to the start, followed by units 1 and
2. (In addition to giving students a gentler start, the new order had the secondary advantage of having
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the material most intensely used in the next course in closer proximity to that next course.) The PTLs
consist of four auto-graded homework assignments carefully placed and selected from the publisher’s
material.

3.2 Content

The content of the course was redesigned at both macro and micro levels. After discovering
discrepancies between the course description and TCCN (see Section 2.1), we found several topics
had to be added to the course to meet requirements. But making room for additional material
requires identifying material to remove or streamline. To inform this reprioritization, we solicited
feedback from the course’s primary stakeholders — the college of business. Based on their feedback,
we added a couple of sections on statistics (measures of center, variability, and expected value),
basic linear regression, and systems of linear inequalities. To free up time for the new content, we
reclassified certain computations (e.g., solving a 3x3 system of linear equations) as work to be done
using technology. We also removed questions from the curriculum that were less relevant, such as
probabilities with colored marbles or linear regression on a 3-point dataset.

After revisiting the curriculum, we commissioned a graduate student to create class worksheets and a
veteran MATH 1320 instructor to create 15-minute topics-based lecture videos available through the
LMS for students in face-to-face and online sections. Similarly, for each section of the textbook, a
worksheet was created (that many instructors used as “lecture notes”) with an executive summary and
then practice problems for instructors to use during class time.

As shown in Table 3 of Appendix B, the content-rich lecture videos and the worksheets had high
student appreciation levels of 86.9% and 88.3%, respectively. Students particularly liked the lecture
worksheets when having to catch up on missed material. One student said, “These resources were of
great help to stay on track when I had to miss class” Another student mentioned videos as a helpful
resource — “T am a visual learner so I would often go to the videos for help.”

3.3 Resources

We provided students with access to many resources to give them options to customize their learning
experience. To distinguish between resources and content, we are classifying features as resources
if they are non-graded and not integrated into a typical lecture activity. Some instructors included a
resource as part of a lesson, but this appeared to be infrequent.

We created or curated 127 resources for this course, spanning 15 types (see Table 2 in Appendix A) and
these three categories: WebAssign built-in, content/instructional, and logistical. WebAssign resources
include Ask Your Teacher, full-length lecture videos, My Class Insights, and Personal Study Plans. Ask
Your Teacher allows students to send questions directly from specific questions in their homework so
that the instructor/TA has the context of seeing the assigned question and the student’s current and
previous answers. The full-length 90-minute lecture videos cover all of the topics in a given section.
My Class Insights and Personal Study Plan give the students feedback on how they are doing in learning
particular topics and offering the option of trying extra (ungraded) practice material.

To provide alternate methods of accessing content and to aid in instruction, we developed and made
available technology guides, concept maps, songs, and games. Technology guides give step-wise
instructions and screenshots on how to demonstrate or solve problems related to the course content
using tools such as the Desmos graphing calculator, Excel, and the TI-84 graphing calculator. The
concept maps and songs were created by our team, while the educational game was sourced from an
online repository. Each of these resources was housed in Blackboard and made available to all students,
but no instructions were provided on how best to utilize them. Notably, one instructor did choose to
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use one of the songs as part of their class time, and an account of that experience and subsequent
pedagogical recommendations on use appear in Lesser et al. (2024).

The final category of resources is logistical resources. We compiled a HELP page and a course
navigation video. The HELP page includes a repository of links for general university services such
as technology support or the book loan program. We also built an FAQ (Frequently Asked Questions)
page for the class. The FAQ came from our experience teaching the class and is continually updated.
We also recorded a course navigation video to show students where resources are housed and how to
access WebAssign. The video was emailed to students at the beginning of the semester.

All resources had appreciation levels (strongly agree or agree) above 80%. The most-appreciated
resources were the navigation video of the resources (91.9%) and My Class Insights (91.1%). The
least-appreciated resources were the songs (81.2%) and Ask Your Teacher (82.6%). We also included
“didn’t know about this feature” as an option and found that the resources housed on Blackboard were
much more likely to be “not known” as opposed to the features in WebAssign (where all graded work
is). More details on appreciation data are in Appendix B.

3.4 Assessment

All assessments for this class are housed in WebAssign, and almost all of them consist of auto-graded
procedural or computational questions. While practical and administrative constraints did not allow
big changes in this area, we did manage to incorporate assignments involving communication or social
emotional learning (SEL). Each unit’s added Reflection Quiz is a writing assignment on a representative
topic that students can connect to their lives (e.g., options for financing a large purchase).

Additionally, we selected a key set of ungraded WebAssign-created SEL lessons called Math Mindset
and placed them strategically in students’ course assignment feed. For example, before the first exam,
the students receive a module on growth versus fixed mindsets to help them approach exams with
better motivation, attitude, study habits, and metacognition.

Like the rest of the features, the assessments were generally appreciated by the students. One student
likes the Math Mindsets because they are “... a nice break from the real assignments and actually helps
a lot” Reflection Quizzes are seen as grade friendly compared to the computational quizzes that make
up most of the quiz category — “They [Reflection Quizzes] are helpful when you get a low grade in
a [regular] quiz” That said, there was some pushback from students about doing assignments they
perceived as “non-math,” based on viewing mathematics as only procedural.

3.5 Policies

We implemented two big policy changes for the MATH 1320 courses — auto-extension policy and
exam retake. Because all graded assignments are in WebAssign, we used the platform settings to
institute course-wide policies on homework or quiz extensions. Homework assignments can be turned
in several days late for full credit. Quizzes were eligible for an extension with a 20% point deduction.
Each unit exam was offered twice — once as the “original” exam and then again, about a week later, as
a “retake” All students were eligible to take the retake, with only the higher score applied to course
averages.

These two features were the most popular features with the students. The exam retakes had a 92.8%
agreement level with 74.3% being Strongly Agree. The auto-extension policy also had appreciation
agreement levels above 90% with the Strongly Agree being 65.3%. Students appreciate getting a second
chance to learn the material and improve their grades. One student wrote about the exam retakes,
“... It has helped me to not only get a better grade but it also gives me another chance to study and
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understand what I was doing wrong.” Beyond the grade improvement, students appreciate that the
policies’ flexibility reflects support for students navigating challenges in their lives:

This semester has been a more difficult one mainly cause of personal reasons which didn’t
allow me to finish assignments on time. However this feature helped me a lot whit [with]
trying to keep with the rest of the class whenever life took a toll[.]

From a student appreciation level, the policy changes had the most impact. We provided flexibility and
growth opportunities, incentivized by better grades.

4 Lessons Learned

4.1 Aggregate Themes and Cross-Cutting Themes

We now go into more detail on each of three overarching themes we found: policies supporting student
success (via on-demand flexibility and grade improvement opportunity), salience of resource (location
of the resource, familiarity of the resource type), and the instructor’s impact/role in the course.

4.1.1 Policies Supporting Student Success

Students are cognizant of their learning process and appreciate the course features that provide
just-in-time help and intermediate problem-solving steps. WebAssign features like Practice Another
Version, Watch It, and Master It show similar problems with step-by-step help. Some students wanted
even more of this type of guidance from their resources. One student noted:

I appreciate the ‘Preparing to Learn’ homework assignments because they mentally
prepare me for the next lesson so I won’t go into it with no background knowledge. It
also helps my brain process more information and truly understand what the lesson will
be about.

Real-life applications of the content made math easier to learn. Items involving contexts such as
marbles were removed from the test, homework, and quiz banks; projects with great life relevance
were found and offered to instructors such as the Desmos exploration for modelling COVID-19 deaths
described in the first appendix of Friedman (2022).

The items which most impacted the grades (exam retakes, auto-extension, Reflection Quizzes) tended to
be appreciated mainly for the perceived grade improvement itself, however, some students emphasized
the flexibility of the policy:

In my opinion, I really appreciate the automatic permission to submit quizzes or homework
late because sometimes I get caught up in other work and I end up having little time to
complete the assignment before midnight so being able to extend the time automatically
is extremely helpful and less stressful.

The feelings are mixed about assignments that are not traditional practice problems. Some students
liked the metacognitive Math Mindset and Reflection Quiz activities, which engage with mathematical
content in an active way to promote understanding beyond rote activities. Other students felt like
these were a waste of time because the activities were not explicitly preparing or practicing for the
higher-stakes assignments like exams. In both cases presented below, the lack of grade associated
with the assignment made the assignment feel superfluous.
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I also enjoy the Math Mindsets its [it’s] a nice break from the real assignments and actually
helps a lot.

I didn’t appreciate some features like the Math Mindset it because I think I just don’t need
to use it, because it does not apply in my way of studding [studying.]

4.1.2 Familiarity and Exposure to Resource — Salience of Resource

Location, Location, Location (of Resource). The resources that students specifically expressed
appreciation for tended to be those in WebAssign than for resources in the Blackboard LMS. Blackboard
housed only resources while all graded assignments were in WebAssign, so it was not required for
students to login to Blackboard.

One item I appreciate is the resources WebAssign has for when you are struggling. Still,
there should be an improvement in the practice another [PRACTICE ANOTHER’ is the
name of a button within the WebAssign platform] and being able to view the process of
how it gets to that answer.

Another student mentioned that: “the videos and extra help on blackboard. as the course was mainly
webasign [WebAssign] based i rarely looked at extra resources on blackboard[.]”

Familiarity of the Resource Type. Students tended to favor resource types that were familiar to use, thus
favoring lecture videos and worksheets over more novel resources such as a game or song. Several
students commented on surveys about not knowing how to use songs or games to help them with
their studies.

Majority of the Black Board listing are usually not within my forte specifically games and
song however there is a specific form of handouts which won’t allow me access as I have
a Mac desktop and its [it’s] not compatible but I haven’t really found a need as I've been
managing just fine without it.

I didnt [didn’t] use the songs, only cause I personally do not learn that way. The materials
that are provided are more than enough to ensure a good grade in this class.

4.1.3 Role/Impact of Instructors

Multiple Modalities. Videos were provided by both the publisher and a UTEP lecturer. We anticipated
they would like the latter better as they are more engaging, but there was no difference in appreciation
level. Some used these lecture videos to replace lectures given by their instructors.

Teacher interactions shape students’ perceptions of course quality. Some students had a positive
outlook on the course and thanked their teacher by name in the comments. Others struggled with
their professor and noted that as a reason they struggled in the course:

The games, songs, tech guides, videos by Tuesday Johnson, and the concept maps were
not available to me. The outlines/worksheets were only available for chapter 7, from then
on the modules were empty. It would have made it better for me to have the games and
outlines to give me a better understanding of the material that was being covered in class.
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I don’t appreciate anything about this course. The teacher does not teach and answers
email. All this semester I had to look for help with friends to be able to barely pass. the
app Cenegade [Cengage] does nos [not] work, there are a lot of bug and glitches. Fix this,
please[.]

Students (just under 10% of the target population) who responded are not necessarily a representative
sample of all course students because students who pay more attention to emails (that’s how the survey
link was sent) are perhaps more likely to be students who are “on top of things”

While some types of resources (e.g., videos, tech guides, worksheets, etc.) were available for every
chapter, other resources (songs and games) were available for only one or two chapters. This may
have made them stand out more or they may have been less likely to be accessed since students were
not used to expecting them. What supports the latter conjecture is that the only other resource where
more than a third of students said they didn’t know about it was indeed the only other resource (games)
that had a limited appearance (by appearing in only one chapter).

4.2 Reflection on Process

From the survey results, students showed a high appreciation for all of the new features, but it is unclear
which of them they are actually utilizing. As listed in Table 2 of Appendix A, resources are housed in
two online repositories — Blackboard or WebAssign. We attempted to gather usage data from both of
these sites, but the data either were unavailable or not fine-grained enough to answer our questions.

We had hoped to be able to access meaningful data from the course LMS and from the WebAssign
platform on frequency students accessed (or actual amount of time students engaged with) each
particular resource and then see if that correlated with the survey’s self-reported time spent on the
course. Beyond just a reality check on accuracy of self-reported self-regulated learning (e.g., Foerst
et al., 2017; Winstone et al., 2021), this was a way to explore whether resource usage might reflect
students being thorough or simply looking for a shortcut. Unfortunately, however, data from the LMS
and WebAssign platforms were not available with enough specificity.

4.2.1 Reflection (on Reflection Quizzes)

A gap between practice and best practices happened when MATH 1320 instructors were requested
on short notice in December 2024 to supply student data for a university-wide learning outcome
assessment of quantitative reasoning. The only part of the course deemed suitable by the university
assessment team for this purpose (since all other components simply involved a final answer to a
procedural calculation) came from the Reflection Quiz component that we had added for the redesign
to support better assessment practices and learning theory by having students reflect beyond doing a
rote procedure. But it had been a nontrivial step to add this component in the first place because it was
the only part of the course that could not be auto-graded (although we supplied a very streamlined
3-category rubric that enabled grading to be done in no more than one minute per student quiz),
and therefore some instructors were initially inclined not to use them. To overcome that reluctance,
we initially presented them as effectively optional by allowing the same number of quiz scores (as
Reflection Quizzes) to be dropped so that an instructor could choose not to use them at all if they felt
strongly inclined not to assign Reflection Quizzes. In subsequent semesters, however, the “optional”
language was removed, and they were presented (and graded) the same as the auto-graded quizzes,
and no further pushback occurred. This “small” decision to add Reflection Quizzes was arguably
a microcosm of the entire course redesign by having to maximize benefits within constraints and
resistance.
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As for getting students on board as well, it was intentional to put Reflection Quizzes in the Quiz
category instead of the more “natural” fit of (untimed) homework because the former placement would
give each Reflection Quiz more weight and thus be taken more seriously by students.

4.3 Limitations

We noted in Section 4.2 limitations in collecting sufficiently complete, representative, and fine-grained
data, such as not being able to get meaningful data on actual usage and not getting focus group
participants from online sections. A different type of limitation is the set of constraints we faced
for the redesign process itself. This included aspects of course curriculum, technology, and policy that
we were not authorized to change, as well as the cultural challenges of working with some instructors
who lacked the motivation, experience, or incentive to put in noticeably more effort into the course
than what the department treated as “good enough”

5 Suggestions for Practitioners

5.1 Redesign a New Course at University Level

Because many large research-intensive institutions may face similar opportunities and challenges with
their large multi-section courses, we offer some experience-informed recommendations on how they
might proceed.

First, having (course release) time and money dedicated to the process is essential. We were fortunate
to have this in place from UTEP’s Office of Academic Affairs. We were also fortunate that that office
periodically gave us feedback at each stage (e.g., as we wrote up essential student learning outcomes
and how they would be assessed) and convened for professional development meetings as a cohort
because we learned from UTEP staff and faculty from other disciplines as well.

Second, it is very important to explicitly clarify any written or unwritten expectations of administration
or major stakeholders on the front end so that time is not wasted on changes that will not be supported
or received well or would result in missing deadlines to launch the course, as discussed in Section 1.5.2.

Third, because every institutional context has time, resource, or cultural constraints, not all
improvements may be possible, at least not all at once. Therefore, we found it very helpful to triage
possible changes by classifying them along two dimensions — the level of potential impact they could
have on students and the level of effort to design and implement the changes in the first place (see
Figure 1). The low-hanging fruit quadrant to start with (especially if there is support or time to
make only one change) is the upper left quadrant, which consists of curricular or policy changes that
can be made or programmed on the front end quite readily. The next quadrant to try would be the
upper right quadrant, which still has high impact on students, but involves more effort on the design
end. Next would be the lower left quadrant, though our figure notes that with some scaffolding or
professional development, this could move the placement of new types of course resources towards
the upper left quadrant. However, the current cultural climate was not conducive to introducing, much
less mandating, professional development for using new resources, so this aspect would require more
research to make recommendations regarding instructors from a humanistic-growth orientation. We
note that our coordinator offers a one-time in-person meeting a few days before the semester for all, but
especially new instructors, to get the lay of the land, and this has also been accomplished by delivering
information via video and email. While this may be sufficient to maintain a minimum standard of
effectiveness, it is noted that a coordinated course involving active learning calls for the equivalent of
several days of training, as was done in a coordinated course in engineering (Nocito-Gobel, 2009).
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Figure 1
Course innovation categorized by level of potential impact versus design effort.
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However, the cultural climate of “academic freedom” (Poritz & Rees, 2021) most readily supported
instructors being given self-guided information about resources rather than being invited to (much less
mandated to) attend synchronous professional development sessions designed to explicitly improve
teaching and build community among instructors. Therefore, we are limited in what recommendations
we can make about instructors from the humanistic-growth orientation.

The last quadrant to focus on would be the lower right. This figure helped triage and guide our efforts,
and we recommend that readers create a similar diagram for any large-scale redesign project under
consideration. This is not unlike how instructors decide what is possible to do in a class, depending
on how much time is available for a topic (e.g., Chance et al., 2023).

The highest impact innovations with the lowest designer effort include resequencing content to move
topics with easier, more familiar algebra skills to the beginning of the semester (this is especially critical
in co-requisite sections that coordinate with developmental math courses), just-in-time homework to
refresh prerequisite skills (e.g., properties of logarithms), reminders for exams and resources included
in the online homework platform, and changing the policy on late work to be more equitable and
accessible for students from a variety of backgrounds.

Producing engaging videos for students was the most impactful resource, but took the most effort. The
videos are highly appreciated by students but come with considerable time and monetary costs. Adding
additional resources to the course such as tech guides was a relatively easy task; however, without
additional professional development for instructors, the resources were underutilized. Students were
unclear on how they might use the resources, so they opted not to engage with them. The course
catalog description was challenging to tackle because nontrivial changes must be approved by several
rounds of committees. While this step is important to ensure that the course meets the needs of the
students, the process of making changes to the description is cumbersome and has a low impact on the
students’ experience overall.
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5.1.1 Redesigning a Course Checklist

The following checklist provides action items for a course redesign. Beneath each item are guiding
questions and examples/considerations.

1. Define the aims

« What is the purpose of the redesign?
— active learning, community engagement, filling a knowledge gap, accessibility
improvements
« How will you know if you’ve accomplished your goal?
— student surveys, instructor reflections, assessment scores

2. Identify Resources

« Who is available to help with the redesign process?
— Subject Matter Expert (SME), instructional designers, faculty with experience teaching the
course, Teaching Assistants (TAs)
+ Is there money available?
— Stipends, grants, department funds, course release
« What institutional resources already exist?
— Campus teaching center; technology support, library content
« What outside resources could be used?
— Publisher content, open-access educational websites (e.g., Desmos.com), literature on
redesign

3. Identify Constraints

« What can and cannot be changed?

— Consider: course catalog description, instructor and student backgrounds (skills,
pre-requisites), stakeholders’ needs, department policies, course materials, delivery
method, pacing

» How much coordination is needed?
— Fully-synchronized lesson plans, common assessments, learning outcomes, course policies

4. Implement Changes

« What does literature say?
— Policies which support equity, active learning implementation, social and emotional
learning, educational technology, comparable class structure.
« How impactful is the change versus the relative effort?
— Low effort/High impact are biggest focus
« When is the deadline?
— Redesign launch, intermediate review checkpoints, who is working on what when?

5. Evaluate the Redesign

« Did the changes work?
— Valid and reliable measurement, multiple sources of data, formality of collection and
analysis, rubric or checklist
« What needs refinement?
— Policies in practice versus theory, technological changes, training for pedagogical changes
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5.2 Redesign We Wanted

Changes we could make in our course redesign were limited by course catalog and TCCN descriptions
as well as by the constraints of our setting, including: departmental culture, resources/budget, and
high variability in instructor backgrounds/experience. Readers who teach in settings without some of
these constraints may be interested in our ideal vision for the redesign.

Because a course is driven by its assessments, we would want them to involve more application,
reflection, and communication skills. Instead of a final exam, students would complete a project
about fitting a model (drawing from the several families of functions covered) to a new dataset.
To scaffold this, unit exams would be replaced with unit reflections. These would be expansions
of the existing Reflection Quizzes — more in-depth application and writing components. Moving
away from traditional high-stakes, timed, computational-heavy exams, to the written assessments
incorporates more active learning, student investment, and emulates real-life problem solving —
making the assessment more authentic. This also provides an opportunity to incorporate community
engagement, which is a priority of UTEP’s Reimagining the Core initiative. We conceptualized a
financial literacy fair, where students would distill their knowledge into concise tailored presentations
to local high school students.

We would also incorporate more active learning in lecture meetings. Many of the resources can be
adapted to activities within lesson plans. The students would be given explicit instructions on how to
use the provided tools instead of them being listed as a repository for self-study. Additionally, more
complex/involved activities would be added to the course. For example, the first author regularly uses
tactile Venn diagrams, matrix row reduction puzzles, a financial word problem matching game, and a
Desmos activity for linear models. These are not currently available in the student Blackboard shell
because they are designed for instructor-led group activities.

The above changes can still be used in conjunction with the auto-graded assignments on WebAssign.
Using the publisher material and platform for auto-graded work makes designing courses (and teaching
a course) easier in some respects. However, there is a version of this class that could be reformatted to
be considered ‘low cost’ or ‘no cost’ for students. With substantially more time and effort, the topics
of this class could be taught with open-source material. Homework assignments would need to be
hand-graded or coded into the LMS for auto-grading. Custom curation of sources is a lofty goal, but
given unlimited resources, it would make for a class that feels tailored to our students.

Overall, we would want to design a class that we would enjoy teaching. One where the content was
accessible and relevant to our students, class time that includes hands-on exploration of the content,
and assessments that move beyond rote computations.

5.3 Redesign at Precollege Level

Constrained optimization is also salient in precollege settings. K-12 teachers are constrained by policies
instituted by their district, their school board, and their state, and the district-level committee that
issues decisions may not have significant teacher representation. Curriculum choices are influenced
by a drive to minimize costs and the secondary school math classroom often relies on free online
technology options such as Desmos over, say, a physical classroom set of graphing calculators.

In a typical secondary school, a course such as Algebra I has many sections, a district-set sequence of
content unit foci to cover in each 9-week period, and must prepare students for a common statewide
high-stakes end-of-course exam. Another factor is that K-12 teachers have a greater teaching load than
college instructors, with little scheduled time for lesson planning, so a curriculum package with many
turnkey resources can be a lifeline, especially for teachers new to that curriculum or to the profession.
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At the teacher level, it is interesting to note their perceived autonomy, which is associated with
job satisfaction and instructional effectiveness (Heubeck, 2023; Chen et al., 2026). Schoolteachers’
perceived autonomy studied by Sparks and Malkus (2015) was measured for six areas — selecting
textbooks/materials, selecting content/topics/skills, selecting teaching techniques, evaluating students,
disciplining students, determining amount of homework - with the last four receiving noticeably
higher scores than the first two. (We note that instructors assigned to teach the already-existing MATH
1320 course would report low scores on not only the first two areas, but also with assessments, given
how they are a required built-in part of the course.)

Schoolteachers typically have a moderate level of autonomy by leaving pedagogy decisions up to
the teachers, but being told what content they must teach and by what dates (following a scope and
sequence that is not daily but by each week or unit). Narayanan, Shields, and Delhagen (2024) state
(p. 30) that “qualitative interviews showed the importance of trust and support at an interpersonal
level. All schools had created organizational structures around lesson planning, whether SLPs [scripted
lesson plans], frequent check-ins, expectations for lesson plan submission, or access to resources. Any
of these had the potential to be perceived as supportive by teachers; they could be stabilizing guidance
for newer teachers or valuable resources for overworked teachers. However, these same structures
could feel overly prescriptive — a form of micromanagement—when they were perceived as strictly
evaluative”

The need for institutional system cohesion and structure and alignment with standards may seem
to be in constant tension with the need for academic freedom to tailor instruction to students and
contexts. But Narayanan, Shields, and Delhagen (2024) caution against simplistic juxtaposition
between autonomy and control in that autonomy always occurs in a context with constraints and
can even be influenced by how individualistic the national culture is (Guo & Wang, 2021).
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Appendix A: Supplemental information about the redesign process

This appendix provides a timeline of the redesign and research milestones (Table 1) and a catalog of the redesigned course features with representative

supporting literature and their SCRAP designations (Table 2).

Table 1. Timeline of research and redesign milestones

Redesign Milestone Date Research Timeline
MATH 1320 selected for Reimagining the Core Dec. 2021
Department Leadership gives parameters Feb. 2022

Redefine learning objectives — in contact with the Math
Department’s Undergraduate Curriculum Committee
Analysis of degree of alignment between university

Catalog/curriculum and with Texas Equivalency; survey of topics

sent to business school (primary stakeholder)
Bulk of redesign (SCRAP)
New course launched for all sections (most innovations in place)

Completed planned innovations and made revisions based on
feedback

March-April 2022

May-June 2022

April-Aug. 2022

Aug. 2022
Nov. 2022
Dec. 2022

April 2023
June 2024
Nov. 2024
Dec. 2024

Survey of Fall 2022 Students and Instructors (Phase 1)

Spring 2023 student and instructor surveys (Phase 2)
IRB continuation request submitted

Focus group interview and student survey (Phase 3)
Cluster sample of usage data collected from LMS
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Table 2. Feature description and representative supporting literature

Feature Literature Reference SCRAP Designation
Graded Assignments Housed in WebAssign
Auto-extension Policy: Automatic Extension for HW (full credit) & Quizzes (part credit) Yee 2016 Policy
Exam Retake: Opportunity to Raise Exam Score (it replaces a regular exam’s first attempt only =~ Dweck 2015 Policy
if that helps your grade; can be taken even if you missed the first attempt)
Reflection Quizzes: Writing assignments to expand on topics in the unit Chang 2019 Assessment
Prepare to Learn (PTL) Homework: Brush up skills just in time for when you need them; if you =~ Mamun et al. 2020 Structure
already have the skills, think of this as just an easy way to get a good HW grade
Ungraded resources/features housed in WebAssign
Ask Your Teacher: Lets you ask questions where TA/instructor sees the exercise and your Martin & Bolliger 2018 Resource
submissions
Full-Length Lecture Videos (WebAssign): Covers material traditionally by section Am. Academy of Arts & Sciences Resource
2017
Math Mindset: Supports success in the course by addressing habits of mind Brown et al. 2014 Assessment
My Class Insights: Gives data on performance based on topics covered in homework and Brown et al. 2014 Resource
quizzes
Personal Study Plan (PSP): Built-in feature of WebAssign. Ungraded quizzes sorted by content ~ Kauffman 2015 Resource
for self-study
Ungraded resources/features housed in Blackboard LMS
HELP: Repository of help links Morgan et al. 2022 Resource
Frequently Asked Questions (FAQ) Morgan et al. 2022 Resource
Video Overview of Course: Short video covering course content layout and available resources ~ Morgan et al. 2022 Resource
Concept Maps: Quick view of connections among chapter sections Schraw & Richmond 2022 Resource
Lecture outline worksheets: Notes and practice problems for each section Gradel & Edson 2010 Content
10-15 min. videos by Math Dept. Lecturer: Explains concepts and procedures for each topic Brame 2016 Content
(especially useful for asynchronous sections)
Tech Guides: Explanations (with screenshots) of technology use for each chapter Gradel & Edson 2010 Resource
Songs: A memorable, alternative way to engage with concepts Crowther et al. 2020 Resource
Games: An interactive fun alternative way to engage with concepts Plass et al. 2015 Resource
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Appendix B: Further detail on data collection

Data to assess the appreciation level of the redesign was collected in three distinct phases (see Table
1 for timeline). Survey research (package #1974699-1) was exempted from review by the IRB at our
institution by meeting Exemption category 45 CFR 46.104(d)(1). Each phase was iterative — the analysis
of each phase informed refinement to the course design and the subsequent data collection. Phases
1 and 2 surveyed both students and instructors. Phase 3 surveyed students and included focus group
interviews. The full, deidentified data set is at https://doi.org/10.6084/m9.figshare.29472281.

All surveys were conducted through the Qualtrics platform. Students and instructors rated
anonymously how much they appreciated each of the policies and resources in the course. Survey
respondents were asked to rank each included feature on a 4-point scale indicating their appreciation
level: strongly disagree, disagree, agree, strongly agree; and there was a “didn’t know about this
feature” option.

Phase 1 survey consisted of 14 (or pairs of, on the instructor version) Likert items (one for each
policy/resource) and three open-ended short-answer questions to contextualize answers to the Likert
items:

« ‘Of the items you appreciate the most, please explain why.
« ‘Of the items you appreciate the least, please explain why.
« ‘What, if anything, would have made it better or more useful to you?”
« ‘Any other comments about the course structure, policy, or resources?’

[instructors had the additional wording of: ‘Also, feel free to reflect on which, if any, of your answers on
this survey may be strongly influenced by either the course delivery modality (face-to-face vs. online)
or by whether the section had co-requisite students or not’]

Based on the results from the Phase 1 data collection, we made some tweaks to the class during
December 2022. Students were largely unaware (i.e., large number of “didn’t know about it” responses)
of most additional resources available. We added additional resources, e.g. concept maps, navigation
guides, and signposts for location placement of the resources. Subsequently, we updated the survey
to include the new items and some additional open-ended questions. Additionally, we incentivized
participation by offering all students extra credit if 70% of the students responded. No changes were
made to the survey for Phase 3.

To move beyond appreciation of the features, we opted to ask students (via focus groups) more
open-ended questions to find out why they did (or did not) appreciate the various features and
specifically which resources students used and how they used them. Students were recruited via email
to participate in a focus group in the same modality (face-to-face or online) as their class. Two students
agreed to participate in the focus group interview. The focus group interview was audio recorded, and
deidentified transcripts were produced by the first author. Due to the lack of response from students
in online sections, a separate focus group for them did not occur.

Survey Results

The Phase 1 instructor survey response rates were 11/14 = 79% for instructors and 94/1163 = 8% for
students. Due to the low response rate, the student data was omitted from formal analysis; however,
the preliminary responses were used as a pilot study to inform changes for the next round of data
collection (Phase 2).

The instructors generally appreciated the features included, with all items having an average score of
3 or greater on the 4-point scale. The least-appreciated feature was the Reflection Quizzes; however,

140 Ohio Journal of School Mathematics, Issue 103, Summer 2026


https://doi.org/10.6084/m9.figshare.29472281

Lessons from a Course Redesign

most of the instructors still ranked this item positively. The student perception rating and instructor
perception of the student rating are very close, indicating instructors perceive their students to
appreciate items in a similar manner to themselves.

The Phase 2 response rates were 3/10 = 30.0% for instructors and 255/578 = 44.1% for students.
Because of the dearth of participation in the spring by the instructors their data were not included in the
analysis. From the student survey, the most-appreciated features impacted the students’ grades directly
(exam retake option and auto-extension policy). The items appreciated the least were supplemental
resources (songs and games). Notably, the items that were rated the lowest are also the items to which
the students responded “didn’t know about this feature” the most (two to three times as often compared
to the other resources).

The Phase 3 response rate was approximately 14.5% (184 students completed the survey). Due to the
low response rate, no further analysis was completed on the survey questions. The primary data in
Phase 3 came from the student focus group interviews.

Phase 3 did not yield any new themes but rather gave further context to triangulate and illuminate
the existing themes identified from Phase 2. The resources the students used most were the videos a
departmental faculty member created. They use them when missing lectures, as after-class refreshers,
and when they get stuck on homework problems. The main appeal of the videos was the multiple
examples for each type of problem and the showcasing of different solving techniques. They are using
the videos as just-in-time instructions to help with homework problems. This seems to be the top of a
hierarchy of resources — the first choice when deciding how to get help with the material. The students
also used the short (generally 2-5 minutes) Watch It videos that provided step-by-step solutions to
selected problems similar to WebAssign homework questions.

Despite knowing about the resources, the students did not choose to use anything beyond the videos
and the worksheets. The students in the focus group said some items felt irrelevant, such as tech
guides for technology, because some students did not have the first particular form of technology they
saw (the TI-84 calculator) that was included in the tech guides (the other forms were freely available).
Other features students said they did not use because they did not need them. They mentioned they
were glad the features were there but felt like they were doing fine with the tools they were already
using.
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Table 3. Levels of student agreement to appreciation of course features and representative qualitative comment

N = number of responses, N* = number of nonresponses and “didn’t know about this feature,” SD = Strongly Disagree, D = Disagree, A = Agree, SA = Strongly Agree. Percentages are
reported in SD, D, A, SA order.

Resource/Feature Representative Survey Comment

Graded Assignments Housed in WebAssign

Auto-Extension Policy “This semester has been a more difficult one mainly cause of personal reasons which didn’t allow me to finish

N=242; N*=13 6.6, 2.9, 25.2, 65.3 assignments on time. However this feature helped me a lot whit [with] trying to keep with the rest of the class
whenever life took a toll”

Exam Retake “... It has helped me to not only get a better grade but it also gives me another chance to study and understand

N=249; N*=6 6.0, 1.2, 18.5, 74.3 what I was doing wrong”

Reflection Quizzes “they are helpful when you get a low grade in a quiz[.]”

N=235; N*=20 8.5,7.7,34.5,494

Prepare to Learn (PTL) Homework “they mentally prepare me for the next lesson so I won’t go into it with no background knowledge. It also helps

N=249; N*=6 7.2, 6.4, 41.0, 45.4 my brain process more information and truly understand what the lesson will be about.”

Ungraded resources/features housed in WebAssign
Ask Your Teacher “I can get feedback and help when i need it even though I'm not in class”
N=248; N*=7 8.5, 8.9, 39.9, 42.7
Full-Length Lecture Videos (WebAssign) “The videos are helpful but need more videos to explain some of the problems].]
N=215; N*=40 7.9,5.1, 34.4, 52.6

»

Math Mindset “its [it’s] a nice break from the real assignments and actually helps a lot”
N=236; N*=19 10.6, 3.4, 43.6, 42.4

My Class Insights “T appreciate that the My Class Insights feature in WebAssign is available.”
N=214; N*=41 7.0, 1.9, 43.9, 47.2

Personal Study Plan (PSP) “It made me feel more comfortable with the material[.]”

N=204; N*=51 7.8, 1.5, 43.1,47.5

(continued on next page)
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Resource/Feature Representative Survey Comment

Ungraded resources/features housed in Blackboard LMS

HELP “I appreciate the least the HELP button as I never really used it[.]”

N=226; N*=29 7.1, 2.2, 46.9, 43.8

Video Overview of Course “The video on navigating we assign [WebAssign] because it helps us to get a better idea on how to use the
N=223; N*=32 7.6, 0.4, 45.3, 46.6 webassign[.]”

Concept Maps Not mentioned specifically

N=190; N*=65 8.9, 2.6, 48.4, 40.0

Lecture outline worksheets “These resources were of great help to stay on track when I had to miss class”

N=213; N*=42 8.0, 3.8, 45.1,43.2
10-15 min. videos by Math Dept. Lecturer  “I am a visual learner so I would often go to the videos for help.”
N=183; N*=72 9.8, 3.3, 44.8, 42.1

Tech Guides Not mentioned specifically

N=212; N*=43 8.5, 3.3, 45.8, 42.5

Songs Not mentioned specifically

N=138; N*=117 10.9, 8.0, 48.6, 32.6

Games “... and the games with material within blackboard because it gradually started to help me out more with the
N=152; N*=103 9.9, 3.9, 51.3, 34.0 assignments and even the practice homework as well”

Campus-wide resource

Tutoring Center “...the tutoring center and their ability to help and explain concepts well when I am stuck[.]”
N=239; N*=16 5.9, 3.3, 41.8, 49.0
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