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5 mins before start time:  Thanks so much for joining us today! The webinar will begin in about 5 minutes.
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Hi everyone! Thank you for joining us. My name is Michelle Hodara. This is the webinar for “Changing Developmental Math from a Gatekeeper to a Bridge: The Promise of New Math Pathways.”
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Before we get started, I’d like to mention a few housekeeping items. 

Please submit questions for the presenters at any time by typing in the Q&A window. We will be collecting the questions for the dedicated Q&A time at the end of the webinar, but may also be able to address questions at appropriate times during the webinar. 

We will be providing links to resources throughout the webinar through the Chat window. You should feel free to talk to each other and share resources through the chat window.

The webinar is being recorded and will be archived on the REL Northwest website along with the slides.



REL Northwest Region
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This is a webinar of REL Northwest. REL Northwest is one of the ten Regional Educational Laboratories funded by the Institute of Education Sciences at the U.S. Department of Education. REL Northwest works side-by-side with stakeholders to conduct rigorous research, analyze data, provide technical assistance, and share evidence that can improve education decisionmaking. We serve five states: Alaska, Washington, Montana, Idaho, and Oregon. And we are based at Education Northwest in Portland, Oregon.


Today’s Presenters

Dr. Michelle Hodara Dr. Jenna Cullinane Doug Nelson

Senior Researcher, Higher Education Math Faculty,
Education Northwest and Strategy Lead, Central Oregon
Charles A. Dana Community College

Center, University
of Texas at Austin
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This webinar has three presenters. I am a Senior Researcher at Education Northwest. Dr. Jenna Cullinane is the Higher Education and Strategy Lead at the Charles A. Dana Center at University of Texas at Austin. Doug Nelson is a long-time math faculty member at Central Oregon Community College in Bend, Oregon.


Agenda

Webinar Goals

Research Overview

Keynote Presentation — New
Mathways project

Keynote Presentation — Math
pathways in Oregon

Q&A

Wrap Up
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The agenda for today is I will briefly review webinar objectives and provide some data and research on developmental math. Next, Jenna Cullinane will describe the new math pathways project. Doug Nelson will describe grassroots efforts to implement math pathways at the Oregon community colleges. After their presentations, they will address your questions.

We welcome questions at any time. Please use the Q&A window to submit a question and we will address them at the end of the presentation.


Webinar Goals

* Understand the gaps in math knowledge
and self-confidence of incoming college
students and how the traditional delivery
of developmental math does not meet the
needs of all students

* Learn about math pathways, a new
strategy to improve college math learning
and persistence
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There are two objectives of this webinar. First participants will gain an understanding of the gaps in math knowledge and self-confidence of incoming college students and how the traditional delivery of developmental math does not meet the needs of all students. Second, participants will learn about math pathways, a new strategy to improve college math learning and persistence.




“ What percentage of U.S. students took

a developmental course In college?

W Public 2-year W Public 4-year M Private 4-year

60%

17%

Took Developmental Math Took Developmental English
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I’m going to begin with some data on developmental math to provide some context.

Many students in this country begin college in developmental math.

This is data on a nationally representative sample of students who entered college in 2003. 60 percent of students who entered a public 2-year college took a developmental math course, 33 percent of students who entered a public 4-year took a developmental math course, and 22 percent of students who entered a private, not-for-project four-year took developmental  math. 

As you can see, many more students took developmental math than developmental English because under preparedness in math tends to be much more pervasive than under preparedness in English.

-----
The data presented were generated from the 2003–04 Beginning Postsecondary Students Longitudinal Study (BPS:04/09) and its 2009 Postsecondary Education Transcript Study (PETS:09) component. BPS:04/09 began in 2003–04 with a nationally representative sample of approximately 19,000 first-time postsecondary students identified in the 2003–04 National Postsecondary Student Aid Study (NPSAS:04).
 
Radford, A.W., & Horn, L. (2012). An overview of classes taken and credits earned by beginning postsecondary students (Web Tables, NCES 2013-151rev). Retrieved from U.S. Department of Education, National Center for Education Statistics website: http://nces.ed.gov/pubs2013/2013151rev.pdf





The problem of high
developmental math participation

v Attrition from sequences is high
v'Completion is low
v'Costs are high
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High rates of participation in developmental education are a concern for several reasons.

While developmental education courses may improve the academic skills of those who complete them (Attewell, Lavin, Domina, & Levey, 2006; Bahr, 2010), attrition from developmental math is high and few students finish their developmental education course requirements. 

Developmental math students also tend to have lower graduation rates than their counterparts who started college in college-level coursework (Attewell et al., 2006; Bailey et al., 2010; Jaggars & Hodara, 2011; Roksa, Jenkins, Jaggars, Zeidenberg, & Cho, 2009). 

Finally, developmental education is costly: students spend an estimated $6.7 billion per year on such courses at community colleges (Scott-Clayton, Crosta, & Belfield, 2012). Yet, for large numbers of community college students, the investment of time and money on developmental coursework yields little progress toward a college degree.
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Let’s look at some specific data on developmental math attrition and completion from Oregon. 

This data is from a published REL Northwest study you can access on our website. 

[CAN I GET A BETTER IMAGE?]
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Recent high school graduates’ enroliment
In developmental math at the Oregon
community colleges
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Here we are looking at the traditional developmental math sequence at the Oregon community colleges. While it varies across colleges to some degree, the typical sequence has five courses: arithmetic, pre-algebra, intro algebra I, intro algebra II, and intermediate algebra. The course numbers are in parentheses in case we have some Oregon listeners who are familiar with these courses. Keep in mind that Oregon is on the quarter system, so each of these courses takes one-quarter.

Among recent high school graduates who enrolled in OR community colleges between 2005 and 2011 right after graduating from high school, 3 percent started in arithmetic, 14 percent started in pre-algebra, 22 percent started in intro algebra I , 14 percent started in intro algebra II,  11 percent started in intermediate algebra, and 17 percent started in college math. About 17 percent of students never took any math course.

In total, 66 percent of recent high school graduates took a developmental math course, which is similar to nationwide statistics on the developmental math enrollment of the overall community college population.

Let’s focus on high school graduates who started college in introductory algebra 1 and look at what their outcomes were over time,



»

Progression of recent Passed,
O h h h | Passed, completed AA
regOn Ig SCNOOo completed 4%
graduates who began BA10% " passed. completed
commun |ty certificate <1%0
college in Introductory Envolledin [~
college ’
Alg@bra matﬁ left college 11%
1,991 "4
Did not
> pass, left
Enrolled in | ™., Left college 5%
Math 95 sequelnceéi
3,099 -, complete
4 3%
Left sequence,
> left college
Enrolled in ™. Left sequence, 14%
Math 65 con;rp();eted
0
4,393 4 Long sequences create
Left sequence, multiple opportunities for
left college students to leave the
Left sequence, 1696
Began in math 60 omploted sequence...and college.
6,302 204
o
Left sequence,

left college 28%0


Presenter
Presentation Notes
Now let’s zero in on recent high school graduates who entered community college in 2005 through 2007. We want to look at these earlier cohorts because we can track these students in our data for 5 to 7 years. So, we can look at their progression through the remedial math sequence and if they ever earned a college credential. This data is linked to National Student Clearinghouse data, so we can look at if students ever earned a certificate or degree from any college in the United States.

First we begin with 6,302 high school graduates who entered an Oregon community college right after high school and their first math class was introductory algebra, math 60.

30 percentage of these students did not pass math 60 or passed but did not enroll in the next course. As you can see, most of these students dropped out of college altogether representing attrition from college not just developmental math. 2 percent of them show up in the NSC data as earning a certificate or degree.

The remaining 4,393 students progressed into math 65. At this point, 20 percent of the sample did not pass or passed but did not enroll in the next course. 4 percent of students who left the sequence did go on to earn a credential, but most of the students who left the sequence, 16 percent to be exact, dropped out and never earned a degree.

The next course in the sequence is math 95.  3,099 enrolled in math 95, and 17 did not pass or passed but left the sequence. Again, this mostly represents real attrition from college altogether; only 3 percent of students who left the sequence at this point did go on to eventually earn a degree. 

Finally, 1,991 students made it to college path. 5 percent did not pass and nearly all left college. 11 percent passed but did not complete college. The remaining students, about 14 percent of the original group of students who started in math 60, completed college math and went on to earn a certificate or degree. 

The primary take-away from this data is that attrition from developmental math sequences is high because there are numerous opportunities to lose students, not just because they failed a course but because they choose not to enroll in the next course. 

This is why one of the primary directions for developmental math reform is to shorten sequences.



»

What math do students need to
be college and career ready?

* Many of the most Ipopular community
college programs leading to well-paying
careers require middle school-level content
in:

» Mathematical modeling, statistics,
probability
» These concepts are not included in

mainstream high school mathematics
programs

» Mastery of these concepts is more
important for college and career
readiness than mastery of Algebra II

-National Center on Education and the Economy (2013)
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However, traditional developmental math sequences are not just long. The traditional content may not be aligned with skills and knowledge most students need to be successful in their degree programs and careers.
In a 2013 report from the National Center on Education and Economy, the authors did an extensive review of the mathematics curriculum required of popular community college programs. 

The authors found that many community college career programs require little or no use of mathematics and most programs that do require mathematics require math content taught in middle school. 
�However, students are often rushed through important mathematical modeling, statistics, and probability concepts in middle school in order to get through the traditional math sequence that leads to Algebra II in high school. As a result, traditional high school math programs do not review or help students master these concepts from the middle school curriculum.

They conclude that for most students not going into math-intensive fields, mastery of  these middle school concepts are far more important for both college and career success than mastery of Algebra II. 

Additionally, high rates of enrollment in developmental math and low completion of college math means that a large number of students are needlessly spending time and resources and possible accruing debt for remedial math courses they do not need to take to be successful in many degree program. They are also being denied access to degree programs that could make all the difference between securing a rewarding, well-paying career and getting a job that does not pay a living wage. 

These findings and others provide motivation for revising the developmental math curriculum and ensuring the content is aligned with students’ degree programs and career goals.

Jenna Cullinane and then Doug Nelson will speak about these efforts next.



Scaling Math Pathways

THE
New Mathways

PROJECT

a Charles A. Dana Center higher
education initiative

THE
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The New Mathways Project

A systemic approach to improving student
success and completion by reforming
developmental and gateway mathematics
based on four principles.

THE

The Charles A. Dana Center New Mathways

at The University of Texas at Austin PROJECT



®
A new vision for the student experience in math...

Multiple pathways aligned
to specific fields of study

Acceleration that allows most students to
complete a college-level math course in
one year or less

THE
New Mathways

PROJECT

Intentional use of strategies to help
students develop skills as learners

“

Curriculum design and pedagogy
based on proven practice

THE

The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT
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NMP Goal: Dramatically increase student success and completion in higher education

Objective: Establish mathematics pathways as the normative practice for students to complete their mathematics requirement.

NMP Essentials:
Set broad principles that allow for local customization



Multiple math pathways

MODERN MATHEMATICS PATHWAYS CONNECTED TO PROGRAMS OF STUDY

STATISTICS PATHWAY

Designed for students seeking a college-level
statistics course as a part of their general education
requirement for majors in the fields including:

* MNursing

= Social Work

* Criminal Justice

DEGREE PLALD

QUANTITATIVE REASONING PATHWAY
Designed for students pursuing a field of study in
which general education math is a requirement.
These fields include majors in:

= Communications

* Graphic Design

* Paralegal

DEGREE PLAN COURSES

QUANTITATIVE REASONING

STEM-PREP PATHWAY

Designed for students seeking a STEM or
mathematics-intensive major in fields including;
* Petroleum Engineering

* Computer Science

* Chemistry

DEGREE PLAN COURSES

STEM-PREP PATHWAY

The Charles A. Dana Center

at The University of Texas at Austin

COLLEGE COMPLETION

GOALS
DEGREE
CERTIFICATE
with embedded student
success strategies
LICENSE
4-YEAR
TRANSFER
with embedded student
success strategies

THE
New Mathways

PROJECT



®
Coordinated efforts across all levels of the system

NATIONAL

Multiple pathways aligned
to specific fields of study

Acceleration that allows most
students to complete a college-level STATE

math course in one year or less

Intentional use of strategies to help INSTITUTIONAL
students develop skills as learners

° Curriculum design and pedagogy FACULTY & CLASSROOM

based on proven practice

THE

The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT
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Work throughout the system: system, institutional, classroom
Empower and mobilize local leaders
Promote broad engagement across systems



Advocates of Mathematics Pathways

Mathematics Association of America,

Committee on the Undergraduate Program in ¢ 7
M a,th e m atl CS y 2 004 HiTHEHT’IEALASSﬂ{tli.TII.‘.IH OF AMERICA

“Unfortunately, there is often a serious mismatch
between the original rationale for a college algebra
requirement and the actual needs of students who

take the course. A critically important task for
mathematics sciences departments at institutions with
college algebra requirements is to clarify the rationale for
requirements, determine the needs of students, and
ensure that department’s courses are aligned with these
findings.”

THE
The Charles A. Dana Center New Mathways
at The University of Texas at Austin

PROJECT



»
Advocates of Mathematics Pathways

A Common Vision for the Undergraduate Mathematics
Program in 2025, all guides call for multiple math pathways

“Mathematics courses are the most significant barrier to
degree completion in both STEM and non-STEM fields.
For example, each year only 50 percent of students attain
a grade of A, B, or C in college algebra, and fewer than 10
percent of the students who pass this class enroll in a
calculus course.”

DAMS

MATHERMATICAL ASSOCIATION OF AMERICA AMERICAN MATHEMATICAL SOCIETY

\/ ‘ \/ SIAM AMERICAN STATISTICAL
Society for Industrial and Applied Mathematics ASSOCIATION
THE
The Charles A. Dana Center New Mathways

at The University of Texas at Austin PROJECT
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http://www.maa.org/sites/default/files/pdf/CommonVisionFinal.pdf


Advocates of Mathematics Pathways

National higher education organizations

American Association
of State Colleges and
Universities

Delivering America’s Promise

ai‘

_ . ASSOCIATION OF
= PUBLIC &7
' NASH Taking Student Success to LAND-GRANT
Scale - a Collective Impact Initiative UNIVERSITIES

April 19, 2015

The Charles A. Dana Center &Zﬁv Mathways

at The University of Texas at Austin PROJECT



®
What is the “right math”?

Community College Student Four-Year Student Enrollment into
Enrollment into Programs of Study Programs of Study

Require
Calculus

Require
Calculus
(0)

Burdman, P. (2015). Degrees of freedom: Diversifying math requirements for college readiness and
graduation. Oakland CA: Learning Works and Policy Analysis for California Education.

THE

The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT
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http://edpolicyinca.org/sites/default/files/PACE%202.pdf


®
Dana Center’s state mobilization

THE
The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT
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http://www.utdanacenter.org/higher-education/higher-education-resources/policy-resources/scaling-modern-undergraduate-mathematics/
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State Mobilization Process

Phase 1: Build
urgency and
intrinsic

motivation for
change

The Charles A. Dana Center

at The University of Texas at Austin

Phase 2: Enable
scale by creating
the policy and
practice
conditions for
statewide
implementation

Phase 3: Enact
the NMP at
institutions by
building faculty
and institutional

THE
New Mathways

PROJECT
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Briefly comment on each state:
Phase 1: In each state, the Dana Center will convene a statewide math task force comprised of mathematics faculty leaders from two- and four-year institutions, policy experts, and other key stakeholders to develop a state-level agenda to improve student success in undergraduate mathematics. 
Phase 2: Statewide math task forces will establish working groups to develop structures and an action plan that guide statewide implementation. This phase will be short (3 to 6 months) yet intensive. 
Phase 3: The statewide math task force will oversee the enactment of the state-level agenda and action plan developed in Phases 1 and 2. This will include a plan for supporting faculty and institutions so the implementation responsibility shifts gradually to the institutional level, guided by institutional leadership teams.


Dana Center’s policy work

* Transfer
: - MODERNIZING
= Applicability MATHEMATICS
C. : PATHWAYS
= Definitions of College Readiness AT TEXAS UNIVERSITIES
= Acceleration Structures | M
= Placement

Math 2413 Calculus |

~ Science, Technology. b
Math 1314 College
Engineering, and Math P‘:mm o
Pre-Calculus if needed)

THE

The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT
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http://www.utdanacenter.org/wp-content/uploads/modernizing_mathematics_pathways_at_texas_universities.pdf


Dana Center’s curriculum work

77 non-transferable courses (1 term) A A AT = Students enter
— i Calculus
P transferable courses (1 term) Lol . sequence

* working title **TBD: structure for the contact hours

THE

The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT
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http://www.utdanacenter.org/higher-education/new-mathways-project/new-mathways-project-curricular-materials/


»
Standard DE courses vs. NMP Foundations

NMP Foundations Curricular Design Principle Non-NMP Class

Coursework framed in real-life Context & interdisciplinary o
. Solve for “X

examples connections

Use of authentic texts in Reading Reading from textbook

coursework

Structure & organization of

Organized by concept .
g y P course materials

Organized by skill or procedure

Students work through challenges

with faculty scaffolding Constructive perseverance Faculty spoon feed answers
Students required to explain their s . :
work in writing Writing No explanatory writing required
Many ways to solve a problem Problem solving One way to solve a problem
Consistent use of technology in and :

outside the classroom Use of technology Little/moderate use of technology
Intentional instruction around Use of discipline-specific Understanding of terminology,
terminology, symbols terminology symbols is assumed

Learning in small groups with some Upfront lecture with individual

Active learning

lecture practice
Early results from MDRC evaluation, Feb. 2016
THE
The Charles A. Dana Center New Mathways

at The University of Texas at Austin PROJECT
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http://www.mdrc.org/project/new-mathways-project#overview


What students say...

= “| don’t see a math problem and go, ‘this is
completely impossible’ anymore. | look at the
problem and actually try to solve it.”
-NMP Student

* Generally very positive perceptions, especially
about contextualized content

 Some mixed feedback about active learning
pedagogy

Early results from MDRC evaluation, Feb. 2016

THE

The Charles A. Dana Center New Mathways
at The University of Texas at Austin PROJECT




New math pathways at
Oregon two-year colleges

Doug Nelson,
Central Oregon Community College
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Oregon’s math faculty were motivated
to develop a new math pathway

v' Want to increase percentage of students that achieve
their academic goal.

v Too many exit points in traditional developmental math
sequence.

v Want students to learn mathematics relevant to their
career goals.

v' College Algebra course primarily for students heading
for Calculus (STEM students).



Traditional math pathway at COCC

College

Pre- Intro Intro math

Dev. Math Intermediate
Algebra Algebra I Algebra II Algebra (95)

(20) () )

(10) (105 or

111)

New math pathway at COCC

Quantitative Quantitative Math in
Dev. Math (10) Literacy I (58) Literacy I (98) Society (105)
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Here we are looking at the traditional developmental math sequence at the Oregon community colleges. While it varies across colleges to some degree, the typical sequence has five courses: arithmetic, pre-algebra, intro algebra I, intro algebra II, and intermediate algebra. The course numbers are in parentheses in case we have some Oregon listeners who are familiar with these courses. Keep in mind that Oregon is on the quarter system, so each of these courses takes one-quarter.

Among recent high school graduates who enrolled in OR community colleges between 2005 and 2011 right after graduating from high school, 3 percent started in arithmetic, 14 percent started in pre-algebra, 22 percent started in intro algebra I , 14 percent started in intro algebra II,  11 percent started in intermediate algebra, and 17 percent started in college math. About 17 percent of students never took any math course.

In total, 66 percent of recent high school graduates took a developmental math course, which is similar to nationwide statistics on the developmental math enrollment of the overall community college population.

Let’s focus on high school graduates who started college in introductory algebra 1 and look at what their outcomes were over time,



Statewide convenings were held to
develop Mth 98 and Mth 105

Mth 105, Math in Society: Fall 2014
Mth 98, Quantitative Literacy: Winter 2015

Math faculty from all 17 community colleges, 7 public
universities, and representatives from the Community
Colleges and Workforce Development, Oregon
Community College Association, Oregon Department of
Education, and the Higher Education Coordinating
Commission came together.



Mth 105: Math in Society major topics

v' Logical Reasoning and
Problem Solving

v' Probability on Statistics
v' Financial Literacy

v 30% of course from
additional topics (graph
theory, modeling growth,
applied trigonometry, math
in musigc, etc.)




Mth 98 vs. Mth 95

Mth 98 Outcomes Mth 95 Outcomes

v Number Sense v' Review Lines and Quadratic Equations
v' Applied Algebraic v' Introduction of Functions
Reasoning/Modeling
v" Graphical Sense v' Learning the Graphing Calculator
v Measurement v" Solving Linear and Quadratic
Applications
v’ Statistical Reasoning v" Solving Systems of Equations

Mth 98 teaches the math that you would
want your neighbor to know, while Mth 95
continues developing the algebra tools

necessary for success in future math courses
associated with STEM fields.



State policy language related to math
requirements needed to change

Old language

“A math course for which Intermediate Algebra is a
prerequisite.”

New language
“One course in college-level mathematics designated by
the college as meeting statewide criteria for mathematics.”



Early outcomes
of new math
pathways are

positive

» Students are being more appropriately advised into math

courses, and we have increased the number of sections
offered.

« Mth 105 students are better prepared to think critically.

* We are reviewing our STEM pathway sequence and
tweaking curriculum to best meet STEM field needs.



Oregon’s community colleges and
high schools are also coordinating

* Considering offering Mth 105, Math in Society, as a
CollegeNow dual credit course

* FEarly dialog regarding developing alternative non-
STEM coursework at high schools.

* High school math teachers and college math faculty are
working together to align high school curriculum to
higher education.
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Dr. Jenna Cullinane Doug Nelson

Please type in questions you have for our
panelists



For more information

Doug Nelson
dnelson@cocc.edu
541-318-9107

Jenna Cullinane
jenna.cullinane@austin.utexas.edu

To receive monthly updates about the NMP, contact us
at: mathways@austin.utexas.edu

Michelle Hodara
Michelle.Hodara@educationnorthwest.org



mailto:dnelson@cocc.edu
mailto:jenna.cullinane@austin.utexas.edu
mailto:Michelle.Hodara@educationnorthwest.org

Thank you!

We, and the U.S. Department of
Education, value your feedback!

Please go to:
http://tinyurl.com/NewMathPathways

to take the event survey.

The online survey is completely anonymous
and takes less than five minutes.
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