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Introduction

Implementing a pathways approach for college students is on the rise
in higher education as institutions combat the persistent problem of
low student completion. In general, a pathways approach defines an
effective and intentional student experience based on data and best
practice. The guided pathways movement has led many colleges to
seek better definition along a student’s academic trajectory from
enrollment to postsecondary completion.

The same principle of defining an effective and intentional pathway can be applied to mathe-
matics. Without clearly defined mathematics pathways, math can serve as a barrier to student
completion and success. This often occurs in four ways: 1) students flounder in developmental
math courses, 2) students do not pass their required math courses, 3) students delay enrolling
in math courses, and 4) students enroll in mathematics courses that do not prepare them for
their selected programs of study.

When used effectively, mathematics pathways address these barriers. Evidence suggests that
students, including those needing developmental support, can succeed in college-level math
courses with appropriate assistance. This support often is delivered through a one-semester
co-requisite model or a one-year model sequencing each mathematics course in back-to-back
semesters. Regardless of the model, student success relies on pathways that incorporate
rigorous and relevant mathematics aligned to programs of study and informed by guidance
from major professional organizations.
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The Dana Center
Mathematics Pathways

In 2012, the Charles A. Dana Center launched the
New Mathways Project (NMP), a joint enterprise with
the Texas Association of Community Colleges (TACC).
Early implementation of the NMP in Texas and
continued expansion in more than 13 states created
many opportunities for further engagement across the
nation and yielded a rich trove of lessons from which
states and institutions of higher learning can benefit.
These lessons are addressed in this updated implemen-
tation guide.

After reflecting on past work and looking ahead, the
Dana Center reshaped the NMP and adopted a new
name for the work: Dana Center Mathematics Pathways
(DCMP). This change reflected the shift and progression
of multiple mathematics pathways. The “New Mathways
Project” was no longer new nor was it merely a project.
Mathematics pathways signaled transformative change
for equitable access to and opportunity for success in
rigorous mathematics pathways as normative practice
for all students.

The DCMP seeks to ensure that ALL students in higher
education will be:

« Prepared to use mathematical and quantitative
reasoning skills in their careers and personal lives,

« Enabled to make timely progress towards
completion of a certificate or degree, and

+ Empowered as mathematics learners.

Four principles guide the DCMP work.
Institutions implement structural and policy changes quickly
and at scale.

Mathematics pathways are structured so that:

1. All students, regardless of college readiness, enter
directly into mathematics pathways aligned to their
programs of study.

2. Students complete their first college-level math
requirement in their first year of college.

Institutions and departments engage in a deliberate and
thoughtful process of continuous improvement to ensure
high-quality, effective instruction.

3. Strategies to support students as learners are
integrated into courses and are aligned across
the institution.

4. Instruction incorporates evidence-based curriculum
and pedagogy.

Implementation Guide ¢ Version 2 « dcmathpathways.org



How to Use This Guide

This guide is designed for faculty and staff at both two-
year and four-year institutions that are implementing
and scaling mathematics pathways based on DCMP
principles. It offers a blueprint for implementation that
spans four stages. The stages frame the work so that
different stakeholder groups understand how to plan
and prepare to implement mathematics pathways at
their individual institutions and how to monitor
implementation efforts for continuous improvement.
As seen in the trajectory graphic on page 5, it is
important to note that these stages do not exist in
isolation nor is the process merely linear. Stages may
overlap, and institutional circumstances may necessitate
additional action to enact a stage.

The guide is comprehensive, but not all-inclusive.
Here we provide the most essential information and
resources to begin and monitor implementation. The
DCMP resource site (dcmathpathways.org) provides
a collection of resources that can be used to build a
customized implementation guide that reflects an
institution’s specific needs.

This guide offers the following features:

« Stages of Implementation — one of several
necessary operations required for successful
mathematics pathways

+ Essential Actions - key actions that must be
completed to realize the stage of implementation

« Steps to Fulfill Actions - activities to achieve
the action

« Downloadable Resources - tools and information
to fulfill each action

While this written guide paints a picture of the imple-
mentation process in primary colors, giving an outline
of the work required and sufficient information to get
started, the online version of this implementation guide
offers the tints and shades of the process, elaborating
on each stage and adding more nuanced information
and resources.

We recommend that institutional leadership teams
read this guide in its entirety before implementing
mathematics pathways and also to review additional
information on the DCMP resource site.
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Stages of Implementation

The Dana Center recommends a four-stage process to

implement mathematics pathways. To the right, we
provide a brief description of each stage while its
essential actions are outlined in the graphic below.

Getting Started (Essential Actions 1-3) — leaders
identify need, make commitment, and prepare to
engage stakeholders through a leadership team.

Planning (Essential Actions 4-7) — cross-functional
leadership team collects and reviews data to define
the problem and establish goals.

Implementing (Essential Actions 8-9) — working
groups and individuals follow the implementation
plan under oversight of leadership team.

Continuous Improvement (Essential Action 10) —
working groups and individuals follow evaluation

and communications plans under oversight of
leadership team.

Taking Mathematics Pathways from Planning to Normative Practice

Actions 1-9 Lead to Offering Courses

Action 10: Continuous Improvement
Use guiding questions to review data,
revise, and improve across all strands

Action1 = Communicate
Institutional | institutional
Leadership | commitment.
Action 2 Establish leadership
Leadership team to manage
Team implementation.
Action 3 Establish initial i Review and 1
Communication communication and : revise
& Engagement engagement plan.  periodically.
Actions 4-6 Understand | Establish : Establish il
i P ! offering
Create the current : goals : implementation £
Plan context. i and vision. : plan. ©
courses.
Action 7 Align pathways with programs of study
Align within institution. Plan for work across
Pathways secondary and post-secondary partners.
Action 8 Design and
Offer schedule
Courses courses.
Action 9 Establish process
Enroll for student
Students enroliment.
NOTES
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STAGE 1: GETTING STARTED

Laying the foundation for successful
implementation

Implementing mathematics pathways is a transforma-
tive process that requires work across the institution.
In short, it is faculty driven, administratively supported,
and policy enabled. The first stage of implementation,
Getting Started, focuses on how leaders can identify the
needs of their institution, commit to action, and prepare
to engage stakeholders.

Resources to support each action are listed at the end
of this document and are located on the DCMP resource
site (dcmathpathways.org).

Level of Involvement from Stakeholder Groups

Level of Involvement
Stakeholder Group
HIGH MEDIUM Low

High-Level Administrators
(e.g., presidents, provosts, /

ESSENTIAL ACTION 1

Communicate and maintain institutional

commitment.
Steps:

Identify key administrative leaders.

Institutional leadership plays a major role in initiating
a transformative change process. Key administrators
include the president, provost, vice presidents,

and deans.

Ensure that key administrative leaders understand
the concept of mathematics pathways and how the
pathways align to the institutional mission, goals,

and strategic plan.

Key administrative lead-
ers must understand the
rationale for mathe-
matics pathways, which
seek to eliminate a major
barrier—postsecond-

All students benefit
from mathematics
pathways. Math
pathways are not a
secondary structure
for developmental

vice presidents)

Departmental Leadership
(e.g., deans, departments /
heads)

Faculty (e.g., mathematics

faculty, developmental /
education faculty, partner-

discipline faculty)

Staff (e.g., advisors, /
institutional researchers)

6 Dana Center Mathematics Pathways

students. See The
Case for Mathematics
Pathways on the
DCMP resource site.

ary mathematics—to
student success. Math-
ematics pathways strive
to align rigorous and
relevant math courses
to programs of study and to reduce long developmental
course sequences that hamper students’ ability to com-
plete college-level mathematics in a timely fashion.

Institutional leaders also must ensure that faculty and
staff see the connection between mathematics pathways
and the institution’s mission, goals, and strategic plan.
Leaders find ways to tie the project to the motivations
of different stakeholder groups. For example, leaders
continuously highlight how mathematics pathways
help students succeed and can reduce the overall cost

of education; leaders engage faculty and staff to an
enterprise that is central to their campus community.

Clarify resources available to support commitment.

Successful implementation of mathematic pathways
requires time and money to support staff members

who are involved. The leadership team (addressed in
Essential Action 2) monitors resource use over time and
relies on key administrative leaders to allocate sufficient
staff, approve workload adjustments as needed, and set
aside or acquire funding to ensure that implementation
and monitoring continue.



Establish structures for consistent communication
and engagement to and from institutional
leadership.

Leaders emphasize their institutional commitment to
mathematics pathways through clear and consistent
communication. Visible actions, such as mentioning
mathematics pathways during public meetings and
highlighting progress through multiple outlets, signify
the importance of this endeavor.

While senior leaders provide ongoing and public
support for mathematics pathways, other leadership
is responsible for campus-wide communication and
engagement. It is essential to communicate specific
details about the mathematics pathways and the role
that pathways play in the institution’s overall strategic
plan and student success agenda. Additionally, leaders
regularly review data demonstrating progress toward
strategic goals. The president, provost, and other
appropriate leaders should schedule regular updates
on progress. They should also provide guidance and
support when needed and periodically review
resources, safeguarding the time and effort needed
for broad implementation.

ESSENTIAL ACTION 2
Establish leadership team.
Steps:

Identify members for the leadership team.

The leadership team should be assembled with the
purpose of representing campus stakeholder groups
and with consideration for the different tasks and the
challenges that the team might face. Every institution
needs to consider the right composition for the leader-
ship team.

Recommended leadership team members include:

* An administrator with the authority to support
the work across the institution

*  Mathematics faculty representing gateway courses
and developmental programs

¢ Directors of advising

 Staff directly responsible for the first-year
experience of students (e.g., tutoring center staff)

Additional team

] Stages of Implementation
members to consider:

STAGE 1
+ Institutional SE ,I ; IT'?;%
researchers

* Registrars

* Faculty of partner
disciplines

The leadership team

does not have to be

newly created; an existing team overseeing college-wide
initiatives, such as Achieving the Dream, could take
responsibility for implementing mathematics pathways.
Using an existing team builds on current structures,
making it more likely that the work will be coordinated
with other systemic improvement efforts. Care should
be taken to ensure that mathematics pathways are not
absorbed or diluted by other initiatives.

Over time, members of the leadership team may change.
Good planning, documentation, and communication
across the institution help ensure smooth transitions
and bring new members up to speed quickly.

Set a charge, and clarify roles and responsibilities
for each member.

The leadership team is composed of representatives
from different stakeholder groups, and individual
members have specific roles and responsibilities. The
team will be more efficient when all members are clear
about their own responsibilities within the regular
team meetings as well as what they will manage outside
of meetings. Such efficiency requires that a charge must
first be established, defining the purpose and authority
of the team as a whole. Second, the roles and responsi-
bilities of the team members need to be defined. Some
roles are based on areas of expertise. For example, a
faculty member may be asked to represent the interests
and concerns of adjunct faculty. Other roles are based
on the functions within the leadership team. Common
roles include facilitators, managers of information,

and communicators.

Facilitators provide leadership to make steady progress.
They monitor work plans and timelines, and keep

the work moving forward between team meetings.
Facilitators develop meeting agendas and ensure that
the team focuses on agenda topics.

Implementation Guide ¢ Version 2 « dcmathpathways.org



Managers of information keep a record of what occurs
during meetings, including key ideas, decisions, and
assignments.

Communicators ensure that team members are following
the team's communication and engagement plan. They
also may manage logistics for meetings (e.g., invitations,
meetings, meals).

Schedule regular meetings.

Depending on the size and reach of the institution,
biweekly or monthly meetings are required. As the
implementation begins and progresses through the
stages, bimonthly or even quarterly meetings may
suffice. Regardless of their regularity, leadership team
meetings should be planned from the beginning to
ensure that all members can attend all of the meetings.

Ensure that leadership team members understand
mathematics pathways and how the pathways align
to institutional mission, goals, and strategic plan.

Like key administrators, leadership team members must
appreciate the rationale and institutional need for a
transition to mathematics pathways. In communication
with their different stakeholder groups, team members
should convey clear connections between pathways and
the institutional mission, goals, and strategic plan.

NOTES

8 Dana Center Mathematics Pathways

Determine processes for making and
documenting decisions.

Clear and unambiguous
guidelines for making
decisions will benefit
the leadership team and
the institution as both
engage in transformative
change. An institution
may have advice to the
leadership team about decision making. If not, the book
Crucial Conversations: Tools for Talking When Stakes Are
High (2012) may be helpful. Patterson, Grenny,
McMillan, and Switzler offer four methods of

decision making:

A defined decision-
making process
reiterates the impor-
tance of having diverse
stakeholders involved
in math pathways
implementation.

1. Command: Decisions are made by one person
without discussion.

. Consult: Decisions are made after gaining
information from others.

. Consensus: Decisions are made after extensive
involvement from all and there is agreement.

4. Vote: Every member has a vote and a predetermined
threshold is reached.

Recall that the leadership team is responsible for
managing information flow. Team decisions should
be recorded and clearly communicated to the different
stakeholder groups identified in the communication
and engagement plan.



ESSENTIAL ACTION 3

Plan for communication and engagement
over time.

Steps:

Create and revisit a plan for communication
and engagement.

Needs for communication and engagement evolve over
time, so it is most effective to plan two to three months
in advance and then to revisit the plan. A plan includes
goals (what needs to be communicated), the audience
(who), strategies (how), and a timeline (when).

Gather input to improve communication and
engagement quality.

Responses from brief faculty and staff surveys can give
the leadership team important information about com-
munication and engagement practices. By periodically
polling faculty and staff, the leadership team learns

the degree to which current practices are effective,
discovers how the transition to mathematics pathways
affects stakeholders, and understands the adequacy

of engagement strategies.

The leadership team may find it helpful to understand
the Stages of Concern, one of the components of the
Concerns-Based Adoption Model (CBAM) developed by
researchers at The University of Texas at Austin (Hall
& Hord, 2015). CBAM highlights the importance of
attending to the human aspect of change. The Stages
of Concern addresses the affective side of change,
describing predictable concerns that stakeholders will
have so that leadership teams can plan actions to
address them accordingly. The seven stages of concern
are described in more detail in Essential Action 6.

Build capacity for implementing and sustaining
the pathways over time.

Professional learning is fundamental for long-term
sustainability of mathematics pathways. Many
institutions can provide the support needed through
their centers for teaching and learning. Other institu-
tions may choose to collaborate with neighboring
campuses. Professional learning should not be limited
to faculty. Administrators, advisors, tutors, and other
staff may need support to prepare for their roles in
mathematics pathways.

Regardless of the structure, the leadership team must
plan to provide resources—both time and financial —
for faculty and staff to engage in professional learning.
Best practices to foster professional growth in higher
education include:

+ Investing in professional learning opportunities
that encourage faculty and staff to learn and grow
together. One-time workshops and individual
conference attendance rarely contribute to
systemic changes.

¢ Providing assistance to faculty members who are
adopting new pedagogical approaches. Learning
new instructional practices requires time to practice,
reflect, and adjust.

¢ Building relationships with neighboring and like
institutions, as these relationships offer faculty and
staff the opportunity to learn by engaging with
others. Also, making connections with math and state
associations dedicated to mathematics pathways can
offer opportunities for professional learning.

Build depth of leadership across multiple
stakeholder groups.

Systemic changes such as using mathematics path-
ways require depth of understanding across numerous
stakeholder groups. Having depth within each group

is equally important. Personnel transitions are the
norm, and the more an institution prepares for such
transitions, the more prepared team members will be

to weather inevitable staff changes. Depth also helps
spread the work and avoid burnout and fatigue. Leaders
in the implementation work should actively recruit and
mentor others through shadowing, delegating tasks, and
providing learning opportunities.

Over time, membership of the leadership team also
will change. Scheduling routine team modifications
ensures that knowledge and training are spread
within the different stakeholder groups represented
on the team. Good planning, documentation, and
communication help to ease these team transitions
and can help new members become informed and
prepared to work quickly.

Implementation Guide ¢ Version 2 « dcmathpathways.org



STAGE 2: PLANNING

Understanding the current context and
mapping all that needs to be done
Planning for mathematics pathways is a multifaceted
endeavor. The leadership team must collect and review
existing data, identify the problems that mathematics
pathways will solve, define goals, and create a plan to
meet the goals.

Resources to support each action are listed at the end
of this document and are located on the DCMP resource
site (dcmathpathways.org).

Level of Involvement from Stakeholder Groups

Level of Involvement
Stakeholder Group
HIGH MEDIUM Low

High-Level Administrators
(e.g., presidents, provosts, \/
vice presidents)

Departmental Leadership
(e.g., deans, departments /
heads)

Faculty (e.g., mathematics

faculty, developmental /
education faculty, partner-

discipline faculty)

Staff (e.g., advisors, /
institutional researchers)

ESSENTIAL ACTION 4

Gather and review information on the
current institutional context.

Steps:

Review institutional student data at both the
gateway and developmental levels.

The data collected during this stage give the leadership
team a snapshot of enrollment, retention, and comple-
tion patterns in mathematics courses. Key data points
are identified in the sample Student Data spreadsheet,
including number and percentage of students enrolled in
developmental math and who completed an entry-level
course by term and course. The team member represent-
ing the institutional research office is instrumental

in leading this effort. Other team members should be
assigned to collect specific data and give guidance to
avoid wasted time gathering unhelpful information.

10 Dana Center Mathematics Pathways

Data can help the leadership team answer relevant
questions about enrollment, retention, and
completion in mathematics courses. Examples of
common questions include:

+ What trends exist in success and failure rates in
gateway and developmental mathematics courses?

*  What is the distribution of student enrollment
across gateway math courses?

* What progress is there through the calculus prepa-
ration sequence? How many students who begin in
developmental math courses progress to calculus?
How many students who begin in college algebra
enroll or succeed in calculus?

+ What are the transfer patterns of the institution?
What institutions are students coming from (e.g.,
local school districts, other colleges) or going to
(e.g., four-year institutions)? What programs have the
highest rates of transfer in or out of the institution?

+ To what extent do math courses contribute to the
excessive number of transfer credits that students
accumulate?

With a focus question to guide the discussion, leader-
ship team members can consider the following:

1. What stands out to us? Does anything surprise us?
2. What trends do we see? Are there any outliers?

3. What contributes to the trends and/or outliers? Are
these trends and/or outliers indicators of a problem?
If so, what is the problem?

4. Do we have enough evidence to define a problem? If
not, what other data do we need?

The leadership team should summarize its findings,
including the data collected and observations about the data,
in a brief report to be shared with the campus community.
Remember: Keeping the college community informed is
critical to any successful systemic improvement effort.

Define the problem.

With valuable information in hand, the leadership
team can come to a common understanding about the
current context, define the problem, identify drivers
that contribute to the problem, and consider challenges
to implementing mathematics pathways. This common



understanding helps the team to focus its efforts and
better align on the actions needed to solve the problem.

When defining the problem, the leadership team needs
to return to DCMP principles 1 and 2. The problem
should address the degree to which students, regardless
of college readiness, are directly enrolling in mathemat-
ics courses that align
with their programs of
study and the degree to
which students complete
their first college-level
math course in their first
year of college.

DCMP principles 1
and 2 address the
need for institutions to
implement structural
and policy changes
quickly and broadly.

Identify enabling and limiting structures in relevant
state policies and regional institutions.

The leadership team should surface questions and
assumptions about state policies, and verify that they
have complete and correct information. These policies
may include information about K-16 alignments. For
example, community colleges may want to verify math
requirements at transfer institutions, and universities
may want to gather information on pathways offered
at feeder institutions.

Ideally, mathematics pathways are enabled by coordi-
nated action across the state, institution, and classroom.
In states working with the Dana Center Mathematics
Pathways, the effort to implement mathematics path-
ways begins with a state-level task force that lays a
foundation for institutions to implement pathways by
developing a state-level vision and identifying changes
needed in policy and practice. Other states have used
different strategies. In any case, the leadership team
should understand any state or regional work being
done on math pathways or related initiatives, such as
guided pathways or placement reforms.

Identify enabling and limiting structures at the
institutional level.

Understanding the current context also includes
understanding the structures, practices, and policies
that could be affected when implementing mathemat-
ics pathways at individual institutions. For example,
an institution may rely heavily on adjunct professors,
requiring the team to think more creatively about how
information will be shared or what structures may
need to be put in place for professional learning.

Gather supporting
information, including
research, effective
practices, and advice
from experts and other
practitioners.

Stages of Implementation

E STAGE 2
PLANNING

A transition to mathe-

matics pathways requires

changes that affect curric-

ulum, instruction, faculty

credentialing, and course

scheduling. Leadership team members can access
a variety of resources on the DCMP resource

site to increase their understanding about these
and other issues.
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ESSENTIAL ACTION 5
Define goals.

Steps:

Determine which pathways are needed.

The leadership team defines what mathematics path-
ways are needed at its institution. If there is a statewide
or regional effort to establish pathways, it is likely that
the pathways have been defined.

At this point, there may still be many unknowns. Do
not allow uncertainties to prevent thinking broadly.
Determine what information can be obtained quickly
and move forward. For example, an institution may
need a pathway leading to calculus, a quantitative rea-
soning pathway, and a technical mathematics pathway;,
but there is uncertainty about getting sufficient num-
bers to justify a full statistics pathway. Determining
the answer to this question may require learning about
statistics pathways at other institutions or facilitating
discussions with individual partner disciplines and
transfer partners. In such a case, it is appropriate to
move forward by implementing the three known math
pathways and include statistics as a tentative pathway
pending further research.

Set a vision and goals for scaling mathematics
pathways.

Setting a vision for scaling signals a transformation and
communicates an institution’s collective transition to a
new normative practice. The leadership team uses the
information gathered and reviewed in Essential Action
4 to help the campus community develop a shared
view and general understanding of what mathematics
pathways means and what the institutional goals will
be. Faculty and staff should start to see what the path-
ways will look like when implemented and have an idea
about how the changes will benefit students and affect
themselves. The initial goals may be based on imperfect
information, especially in terms of alignment of the
pathways to programs of study. At first, the leadership
makes its best prediction of how programs will align
over time, which will help estimate how many students
will be in each pathway. These estimates will be revised
as the work of alignment begins.

Although the team may wonder if it should delay
setting goals for scale until there is more information
about alignment, we strongly recommend not

12 Dana Center Mathematics Pathways

delaying. Most faculty and staff are unfamiliar with
what it means to establish a new normative practice.
Explicit information about what the “new norm” will
look like helps everyone understand the breadth and
depth of the work and how they need to prepare.

Include occasions for stakeholders to review the vision
and goals to ensure that they clearly articulate the team’s
intentions. Reviewers can use the questions below to
guide them:

1. If applicable, are the goals meeting institutional com-
mitments for state-level action towards mathematics
pathways implementation?

2. Are the statements clear and precise?
3. Will the goals serve students well?
4. Are the goals ambitious but reasonable?

Create a high-level strategic plan to meet the
scaling goals.

The final step for Essential Action 5 is to create a plan
for scaling the institution’s goals. We recommend
making a long-term plan for 3 to 5 years with high-level
action steps and milestones. A more detailed plan for
each year is addressed in Essential Action 6.

When developing a strategic plan, keep in mind these
critical issues:

* Design with the end in mind.
+ Find ways to actively engage stakeholders.
+ Use multiple avenues to communicate the plan.

+  Consider implementing at full scale rather than
incrementally.



ESSENTIAL ACTION 6
Create implementation plan.

Steps:

Revisit the communication and engagement
plan from Essential Action 3.

It may be a good time at this point of the process to
consider new goals for communication and engage-
ment. Consider how the team will share information
about the planning process up to this point, seek input
on the implementation plan, and help individuals and

departments understand their roles in the finalized plan.

There likely will be a need to broaden communications
and engagement during implementation as the work
will expand to include more faculty from multiple
disciplines, advisors, and other student services staff.

Identify course structures that will allow
underprepared students to move to and through
gateway courses as quickly as possible.

Research demonstrates the negative impact of long
course sequences for students (Bailey, Jeong, & Cho,
2009). Acceleration—reducing the time it takes for
students to enroll in and c