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Introduction

The lack of clearly defined postsecondary pathways that are alighed with academic needs and career
goals has disenfranchised far too many students, particularly those from low-income backgrounds and
for students of color. This misalignment is especially true of mathematics, where students are placed
into long developmental, or even credit-bearing, math course sequences with no relation to their
academic, career, or life needs. This lack of relevance has proven to be a significant obstacle to student
persistence and degree completion.! In fact, research has shown that only 16 percent of students
enrolled in developmental mathematics complete a college-level math course within three years and
just 34 percent of them obtain a credential within six years.? Further, students of color and underserved
students are disproportionately placed into developmental courses, leading to higher rates of failure and
ever-growing attainment gaps.3

In recent years, two reform movements—guided pathways and mathematics pathways—have
attempted to ease the burden placed on students across the higher education pipeline. Both pathways
movements seek to simplify and clarify the educational pipeline for college students by aligning
program-level requirements and learning outcomes with students’ academic and career interests.

Guided pathways and mathematics pathways entail a systemic redesign of the student experience
through changes to program structure, instruction, and support services. They are also systemically

aligned and dependent upon each other: Students About This Brief
cannot progress effectively in math pathways without ot S Bhe

the holistic advising and support of guided This brief is intended for policymakers, practitioners,
pathways; and guided pathways cannot increase and other education stakeholders who are interested
completion without having the math pathways in education reform and want to improve the
principles embedded into its design. postsecondary experience for students by

predictably aligning students’ academic needs with

Yet up until now, each reform had acted in isolation. _ _ _ _
their career goals. Fully integrating the guided

Until these two movements are fully integrated,
students will continue to suffer unacceptable levels
of credential attainment, dashing dreams of upward
social and economic mobility.

pathways and mathematics pathways movements
has the potential to remove barriers to student
success and create lasting structural change.
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1. Clarify paths to student goals
through the development of default
program maps and the alignment of
applicable transfer pathways.

2. Help students choose and enter a
pathway though cross-sector 9-16
collaboration, career and academic
exploration, and holistic advising,
including directing students to take
designated math courses aligned to
their field of study.

3. Help students stay on path through
intrusive advising and academic
support.

4. Establish program-level learning
outcomes and effective,
research-based teaching strategies to
ensure that students are learning.

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 mathematics requirement
in their first year of college.

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.

For background information and list of resources, see pages 4-5.

Essential Practices of Guided Pathways and Mathematics Pathways

Both models for guided pathways and mathematics pathways are based on four guiding principles that
complement one another.
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In addition to complementary practices, guided pathways and mathematics pathways share common
characteristics. Both models require faculty input and leadership, engagement of advisors, collaboration
across the institution and disciplines, confirmation of student learning outcomes, alignment of program
learning outcomes to meet educational and workforce requirements, policies that reduce barriers and
clarify processes to enable change, and a focus on what is best for students’ economic and social
mobility.

While the two reform movements developed concurrently over the past decade, integrating them is
essential for improving overall student success. Simply put, guided pathways cannot be fully
implemented without the corresponding full implementation of multiple mathematics pathways and
vice versa.

Working Together to Improve Student Outcomes

According to a large body of research and evidence, the most critical course in determining student
persistence and completion is mathematics.* State, system, and institutional stakeholders need to ask
what quantitative skills and mathematical student learning outcomes are relevant and necessary for
each core program. Students and advisors need clear guidance on which math pathway is best for a
particular program to eliminate identifying college algebra as the first choice for all students. Ensuring
that the appropriate entry-level math course or course sequence is embedded within each of the larger
guided pathways program maps or metamajors will help students overcome what, for large numbers of
students, has been a barrier to student success and completion. Once institutions have aligned the
appropriate math course to each program of study, they need to intentionally offer and register students
into the mathematics course(s) aligned to their respective programs of study.

Further, mathematics pathways reform can positively impact guided pathways implementation through
enhanced faculty engagement across disciplines, improved advising practices that enable students to
explore career options and immediately select a program of study, and increased focus on the overall
alignment and applicability of credits for transfer students.

Together, guided pathways and mathematics pathways have the potential to remove barriers to student
success and reshape higher education in a way that puts the needs and aspirations of students first. The
time has come to fully integrate the mathematics pathways movement with the guided pathways
movement and ensure improved retention, persistence, learning, and success for all students.

Endnotes

1 U.S. Department of Education. (2017). Developmental education: Challenges and strategies for reform.
2 Ran, F. X. (2019). Better together? The effect of co-requisite remediation in Tennessee.

3 EdSource. (2012, February). Passing when it counts: Math courses present barriers to student success in California commu-
nity colleges.

4 See: Saxe, K., & Braddy, L. (2015). A common vision for undergraduate mathematical sciences programs in 2025.; U.S.
Department of Education. (2017). Developmental education: Challenges and strategies for reform.
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https://www2.ed.gov/about/offices/list/opepd/education-strategies.pdf
https://ccrc.tc.columbia.edu/presentation/better-together-remediation-tennessee-appam.html
https://edsource.org/wp-content/publications/pub12-Math2012Final.pdf
https://edsource.org/wp-content/publications/pub12-Math2012Final.pdf
http://www.maa.org/sites/default/files/pdf/CommonVisionFinal.pdf
https://www2.ed.gov/about/offices/list/opepd/education-strategies.pdf

Key Resources Alighed to the Guided Pathways and Dana Center
Mathematics Pathways Principles

The following resources provide in-depth information and research regarding the four essential practices
of the guided pathways and mathematics pathways movements. Resources are organized according to
the “Four Pillars” of guided pathways.

Clarify pathways

Improving Labor Market
Outcomes (Aspen
Institute)

Key Decisions for Colleges
Transforming the Student
Experience through Guided
Pathways (National Center
for Inquiry &
Improvement)

Accelerating Opportunity
in Rural Regions: Designing
Pathway Programs for
Adults and Other
Non-Traditional Learners
(Jobs for the Future)

The Transfer Playbook: Tool
for Assessing Progress
toward Adoption of
Essential Transfer Practices
for Community Colleges
(Aspen Institute & CCRC)

How to Measure
Community College
Effectiveness in Serving
Transfer Students
(Community College
Research Center [CCRC])

Tracking Transfer: New
Measures of Institutional
and State Effectiveness in
Helping Community
College Students Attain
Bachelor's Degrees
(CCRC)

Choose and enter
a pathway

Progress and stay
on pathway

Show Me the Way: The
Power of Advising in
Community Colleges
(CCCSE)

Redesigning Advising and
Student Support: Tools for
Practitioners (CCRC)

Technology-Mediated
Advising and Student
Support: An Institutional
Self-Assessment (CCRC)

Implementing Holistic
Student Support: A
Practitioner’s Guide to Key
Structures and Processes
(CCRC)

Early Momentum Metrics:
Leading Indicators for
Community College
Improvement (CCRC)

Driving Toward a Degree:
The Evolution of Planning
and Advising in Higher
Education (Tyton Partners)

The Male Student Success
Initiative (MDRC)

Emerging Issues in
Mathematics Pathways:
Case Studies, Scans of the
Field, and
Recommendations
(DCMP)

Mathematics Pathways:
Scaling and Sustaining
(DCMP)

Ensure students

are learning
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https://collegeexcellencecurriculum.aspeninstitute.org/wp-content/uploads/2017/03/ImprovingLaborMarketOutcomes_Complete_WithHandouts1.18.pdf
https://tacc.org/sites/default/files/2019-09/NCII_GPRS_4_Key_GP_Decisions_for_Colleges_by_LMF_Stage_0.pdf
https://tacc.org/sites/default/files/documents/2019-03/accelerating_opportunities_in_rural_regions.pdf
https://www.aacc.nche.edu/wp-content/uploads/2018/01/1Institute5_Aspen-CCRC-PublicAgendaTransferPlaybook_WynerJenkins.pdf
https://ccrc.tc.columbia.edu/publications/measure-community-college-effectiveness-transfer.html
https://ccrc.tc.columbia.edu/publications/tracking-transfer-institutional-state-effectiveness.html
https://ccrc.tc.columbia.edu/presentation/moving-beyond-placement-test-multiple-measures.html
https://postsecondaryreadiness.org/wp-content/uploads/2018/09/multiple-measures-placement-using-data-analytics-executive-summary.pdf
http://www.researchforaction.org/wp-content/uploads/2015/10/RFA_Multiple_Measures_Phase-I_II_Report_Summary_February_2015.pdf
http://www.ccsse.org/docs/Underprepared_Student.pdf
https://www.nccommunitycolleges.edu/student-services/multiple-measures
https://www.rfamultiplemeasures.org/campus-profiles/davidson-county-community-college-placement-based-on-high-school-gpa/
https://www.aacc.nche.edu/wp-content/uploads/2017/10/iPassreadiness_assessment_advancework_FINAL.pdf
http://www.ccsse.org/nr2018/Show_Me_The_Way.pdf
https://ccrc.tc.columbia.edu/publications/redesigning-advising-student-support-tools-practitioners.html
https://ccrc.tc.columbia.edu/media/k2/attachments/technology-mediated-advising-student-support-self-assessment.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwjkjJLU7fbmAhXCBc0KHXtfBCYQFjABegQIBBAC&url=https%3A%2F%2Fccrc.tc.columbia.edu%2Fmedia%2Fk2%2Fattachments%2Fimplementing-holistic-student-support-practitioner-guide.docx&usg=AOvVaw2MI9tDU8eVmEWEvl1EkH5O
https://tacc.org/sites/default/files/documents/2019-11/early-momentum-metrics-leading-indicators.pdf
https://tacc.org/sites/default/files/documents/2019-05/driving_toward_degree_institutional_perspective.pdf
https://tacc.org/sites/default/files/documents/2019-11/mocca_issue_focus.pdf
https://dcmathpathways.org/learn-about/emerging-issues-mathematics-pathways
https://dcmathpathways.org/resources/call-action-mathematics-pathways-scaling-and-sustaining
https://pdfs.semanticscholar.org/ea9f/03d35092cfb86b078876a4b13946a81d4335.pdf
https://www.acenet.edu/Documents/Unpacking-Relationships-Instruction-and-Student-Outcomes.pdf
https://www.shsu.edu/centers/project-based-learning/higher-education.html
http://www.ccsse.org/docs/Matter_of_Degrees.pdf
http://www.ccsse.org/docs/Matter_of_Degrees_2.pdf
https://www.ccsse.org/docs/Matter_of_Degrees_3.pdf
https://aacu.org/publications-research/publications/rising-leap-challenge-case-studies-integrative-pathways-student

Choose and enter Progress and stay Ensure students
a pathway on pathway are learning

Clarify pathways
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Good Jobs That Pay
without a BA: A
State-by-State Analysis
(Georgetown University
Center on Education and
the Workforce)

Top Five Growing
Industries for Those
Without a Bachelor’s
Degree (Georgetown
University Center on
Education and the
Workforce)

Hawai'i Career Explorer
(University of Hawai'i)

Emerging Solutions in
Mathematics Education for
Nurses (DCMP)

Career Pathways as a
Framework for Program
Design and Evaluation
(Pathways for Advancing
Careers and Education)

The Case for Mathematics
Pathways (Dana Center
Mathematics Pathways
[DCMP])

Creating Accelerated
Pathways for Student
Success in Mathematics
(CCRC)

Dana Center Mathematics
Pathways Institutional
Implementation Guide
(DCMP)

Guide to Aligning
Mathematics Pathways to
Programs of Study
(DCMP)
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https://www.facebook.com/utdanacenter/
https://twitter.com/DCMathPathways
https://repository.library.georgetown.edu/bitstream/handle/10822/1047862/CEW_Good-jobs-states-analysis.pdf?sequence=1&isAllowed=y
https://medium.com/georgetown-cew/top-5-growing-industries-for-workers-without-a-bachelors-degree-27acd0007ed7
https://uhcc.hawaii.edu/career_explorer/explorer.php
https://www.acf.hhs.gov/sites/default/files/opre/cp_as_a_framework_final_508b.pdf
https://dcmathpathways.org/resources?search=The%20Case%20for%20Mathematics%20Pathways%20%20&&&&&items_per_page=10
https://tacc.org/sites/default/files/documents/2019-11/accelerated-pathways-student-success-mathematics.pdf
https://dcmathpathways.org/implementation-guide
https://dcmathpathways.org/resources/guide-aligning-mathematics-pathways-programs-study
https://library.educause.edu/resources/2017/1/checklist-for-ipass-degree-planning-technology
https://tacc.org/sites/default/files/documents/2019-11/framework-advising-reform.pdf
https://ccrc.tc.columbia.edu/publications/what-happens-community-college-dual-enrollment-students.html
https://dcmathpathways.org/resources/emerging-solutions-mathematics-education-nursing
https://www.learningoutcomesassessment.org/documents/LaGuardiaCaseStudy.pdf
https://dcmathpathways.org/resources/what-is-rigor-in-mathematics-really
https://tacc.org/sites/default/files/documents/2019-01/je-report-summary-r12.pdf
https://tacc.org/sites/default/files/documents/2019-11/gaining-ground-dana-center-mathematics-pathways.pdf
mailto:dcmathpathways@austin.utexas.edu



