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Overview

National studies reveal that 50 percent to 70 percent of community college students are required to
take developmental, or remedial, math courses upon enrollment, and only 20 percent of develop-
mental math students ever successfully complete a college-level math course. Recent reforms have
sought to improve students’ success rate by revising developmental math course structure and
sequence into compressed instructional modules or multiweek (rather than semester-long) courses,
or by placing developmental students into college-level classes with added supports. Though these
initiatives have shown some promise, they have seldom addressed the math content of developmen-
tal and college-level math courses, which emphasize algebra rather than the quantitative literacy and
statistics skills required in most of today’s professions.

Taking up the challenge in all three areas is the New Mathways Project (NMP), developed by the
Charles A. Dana Center at the University of Texas at Austin in partnership with the Texas Associa-
tion of Community Colleges. This new initiative aims to change the standard pathways to and
through colleges’ traditional math sequences. Key to the work is the implementation of differentiat-
ed math course sequences that are closely aligned with the requirements of different academic and
eventual career paths: a Statistical Reasoning pathway, appropriate for students in social sciences
careers, such as allied health, government, or psychology; a Quantitative Reasoning pathway for
students in humanities or general liberal arts fields; and a Science, Technology, Engineering, and
Mathematics (STEM-Prep) pathway for students pursuing careers that require strong algebraic skills,
such as chemistry, computer science, or engineering. The Dana Center is supporting implementation
at the institutional level through tools, resources, and services focused on planning, staff training,
curricula, and instruction. And because these reforms have important consequences for students’
ability to transfer credits to four-year colleges and universities, the Dana Center is working at the
state level to identify and address key policy obstacles such as the course requirements for different
majors in four-year institutions.

This report analyzes the development of the NMP from spring 2012 through its first year of rollout
at nine colleges in Texas in 2013-2014, as well as student outcomes at the colleges before and during
the first year. Overall, this study found that the Dana Center made significant progress in laying the
groundwork for the implementation of multiple math pathways in Texas, helping foment change in
how two-year and four-year colleges view students’ math requirements. To be sure, the Dana Center
has work to do to reach its ambitious goals to scale up the initiative, as colleges met with obstacles
around student recruitment, faculty reservations about course content, and the applicability of the
pathways for students transferring to four-year colleges. Yet as of fall 2014, 20 Texas community
college systems were offering at least one NMP course,’ and descriptive outcome data reveal
promising results in NMP students’ developmental and college-level course completion, with 30
percent of students completing both courses in the first year.

'In multi-institution systems, generally only one or two campuses were implementing an NMP pathway.
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Preface

Math remains a significant stumbling block to many college students’ success, particularly
among those who arrive with lower-level skills. More than half our nation’s community college
students are assessed as needing at least one developmental, or remedial, math course, and these
students often have to take two or more semesters of preparatory courses before being allowed
entry into a college-level math class. Sadly, few ever succeed in achieving this goal: It is
estimated that only 20 percent of students in need of two or more developmental courses
complete a college-level course within three years.

As these students continue to stumble, there has been a growing awareness that the
types of math skills required in many of today’s professions differ from those taught in tradi-
tional college math courses. Most college math courses are focused on discrete algebra skills —
for example, factoring and polynomial equations — which provide good preparation for higher-
level mathematics courses, such as calculus. However, employers in fields as varied as criminal
justice, nursing, and journalism are more often seeking candidates who have strong quantitative
reasoning and statistical skills. Indeed, recent research has shown that only about 5 percent of
today’s professions use the higher-level skills taught in most college algebra courses.

Reforms such as the New Mathways Project (NMP), which attempt to revise the con-
tent of college math courses to align with the needs of today’s marketplace, represent a promis-
ing step forward in the nation’s efforts to improve the odds of community college students’
success. By increasing the relevance of math content within both developmental and college-
level courses, the NMP seeks to better engage students in their math learning — while also
accelerating their progress through developmental courses. And with its focus on implementa-
tion at all 50 community college systems in Texas and detailed attention given to the state-level
and cross-institution policies that can support this change, the NMP represents an ambitious
departure from the more isolated reforms being undertaken by individual community colleges.

Given its ambition, it is not surprising that the NMP has met with some substantial chal-
lenges in implementation, including the coordination of math requirements across two-year and
four-year institutions and math faculty members’ reluctance to move away from algebra-based
content. The field can learn much from these efforts to push developmental education reform
beyond the realm of single institutions to a larger state and national playing field — as well as
from the efforts to improve community college students’ achievement.

Gordon L. Berlin
President, MDRC
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Executive Summary

When I started back to school last semester for the first time in a long time, [
had [to take] five math classes [to complete the requirements for my major],
and ... I was stuck in 0308 [remedial algebra]. ... I failed it the third time
with a 62. So every time it was improving — [but] it just wasn’t getting me
anywhere. — Jenny, Spring 2014, student at a college implementing the New
Mathways Project courses

Recent research on developmental education has shown that students like Jenny are the norm at
community colleges. National studies reveal that 50 percent to 70 percent of community college
students enter school each year unprepared for college-level math and must take a series of de-
velopmental, or remedial, courses to build their skills before they can enroll in a college-level
math course.' Sadly, most of these students also experience Jenny’s failure: Only one-third of
the students referred to these remedial courses ever complete them, and just one-fifth enter and
successfully complete a college-level math course within three years.” The past few years have
seen some efforts to reform this system, primarily by shortening the developmental math course
structure and sequence by compressing instruction into modules or multiweek courses, or by
placing developmental students into college-level classes with added supports.” Though these
initiatives have shown some promise for improving students’ progress through developmental
education,” they have generally not addressed another issue that some have argued is critical for

'"Thomas Bailey, Dong Wook Jeong, and Sung-Woo Cho, “Referral, Enrollment, and Completion in De-
velopmental Education Sequences in Community Colleges,” Achieving the Dream: Community Colleges
Count Initiative Paper (Community College Research Center, 2009); Radha Roy Biswas, “Accelerating Reme-
dial Math Education: How Institutional Innovation and State Policy Interact,” Achieving the Dream Policy
Brief (Boston: Jobs for the Future, 2007); Texas Higher Education Coordinating Board, “Developmental Edu-
cation Accountability Measures Data,” accessed January 30, 2015, http:/www.txhighereddata.org/reports/
performance/deved/inst.cfm?inst=778888&report_type=2&report yr=2013.

*Bailey, Jeong, and Cho (2009); Elizabeth Zachry Rutschow and Emily Schneider, Unlocking the Gate:
What We Know About Improving Developmental Education New York: MDRC, 2011).

Kelley Fong and Mary Visher, Fast Forward: A Case Study of Two Community College Programs De-
signed to Accelerate Students Through Developmental Math (New York: MDRC, 2013); Peter Adams, Sarah
Gearhart, Robert Miller, and Anne Roberts, “The Accelerated Learning Program: Throwing Open the
Gates,” Journal of Basic Writing (CUNY) 28, 2 (2009): 50-69; Shanna S. Jaggars, Nikki Edgecombe, and
Georgia W. Stacey, What We Know About Accelerated Developmental Education (New York: Community
College Research Center, Teachers College, Columbia University, 2014); Zachry Rutschow and Schneider
(2011); Paul Fain, “How to End Remediation,” Inside Higher FEd (April 4, 2012),
http://www.insidehighered.com; Paul Fain, “Remediation If You Want It,” Inside Higher Ed (June 5, 2013),
https://www.insidehighered.com; Elisabeth A. Barnett, Rachel Hare Bork, Alexander K. Mayer, Joshua
Pretlow, Heather D. Wathington, and Madeline Joy Weiss, Bridging the Gap: An Impact Study of Eight Devel-
opmental Summer Bridge Programs in Texas (New York: National Center for Postsecondary Research, 2012).

#Zachry Rutschow and Schneider (2011); Fong and Visher (2013).
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students’ success: the type of math content taught in developmental and college-level math
courses. Recent research has shown that few professions (5 percent) require the higher-level
algebra and calculus skills that most college algebra courses teach. Instead, most professions
tend to rely on basic quantitative literacy and statistics skills, such as the ability to manipulate
fractions and percentages, solve multistep word problems, and comprehend written statistical
charts and graphs.’

Galvanized by this information, Uri Treisman and the Charles A. Dana Center at the
University of Texas at Austin, an organization focused on mathematics and science reform in
both K-12 and postsecondary institutions, concentrated on rethinking this math challenge.
Building on their alliance with the Carnegie Foundation for the Advancement of Teaching
(2009-2011) in creating Statway and Quantway,® the Dana Center launched the New Mathways
Project (NMP) in collaboration with the Texas Association of Community Colleges in spring
2012. The NMP is a new initiative aimed at changing the standard pathways to and through col-
leges’ traditional math sequences. Key to the work is the implementation of accelerated, non-
algebra-intensive math pathways that are more aligned with the needs of social sciences, health,
and liberal arts professions, as well as the development of a revised model for the algebra path-
way for students in science, technology, engineering, and math (STEM) careers. The Dana Cen-
ter also works at the state level to leverage the collective power of the Texas community colleg-
es to identify and address policy obstacles.

This report analyzes the development of the New Mathways Project from spring 2012
through its first year of implementation at nine colleges in Texas in 2013-2014, as well as stu-
dent outcomes at the colleges before and during NMP implementation. Overall, this study found
that the Dana Center made significant progress in laying the groundwork for the implementation
of multiple math pathways in Texas, helping foment a change in how two-year and four-year
colleges viewed students’ math requirements. Faculty, staff, and administrators were supportive
of the move toward multiple math pathways, and students consistently noted improvements in
their ability to understand and do math. Colleges did meet obstacles, particularly around student
recruitment, faculty reservations with the curricular materials, and the alignment of two-year

Michael J. Handel, “What Do People Do At Work? A Profile of U.S. Jobs from the Survey of Workplace
Skills, Technology, and Management Practices (STAMP)” (unpublished paper, Northeastern University, Bos-
ton, 2010); John Philip Smith, “Tracking the Mathematics of Automobile Production: Are Schools Failing to
Prepare Students for Work?” American Education Research Journal 34, 4 (1999): 835-878; Celia Hoyles,
Richard Noss, and Stefano Pozzi, “Proportional Reasoning in Nursing Practice,” Journal for Research in
Mathematics Education 32,1 (2001): 4-27.

SStatway and Quantway are two alternative, yearlong developmental and college-level math pathways
based on statistics and quantitative reasoning. They are now part of the Carnegie Foundation for the Advance-
ment of Teaching’s Pathways Improvement Communities and have been or are currently being implemented
by 49 institutions across the country.
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and four-year colleges’ course policies during the 2013-2014 academic year. But five of the
first colleges to participate expanded their NMP offerings in spring and fall 2014, and as of fall
2014, 20 Texas community college systems were offering at least one NMP course. Descriptive
outcome data revealed promising results in the NMP students’ developmental and college-level
course completion, with 30 percent of NMP students completing a college-level math course in
the first year, in contrast to only 8.3 percent of students enrolled in traditional developmental
education classes during the same period.’

The New Mathways Project Design

In 2012, the Dana Center became focused on creating and implementing a set of math pathways
that would revise the structure, sequencing, and content of developmental and college-level
math courses in Texas. The NMP model aims to help colleges adopt four key principles:®

1. Multiple math pathways with relevant and challenging content aligned to
specific fields of study. Colleges should offer at least two math pathways,
beginning at the developmental level, for students to complete their program-
specific, college-level math requirements. At least one math pathway should
be non-algebra intensive and focused on the statistical and quantitative rea-
soning skills needed in many current professions.

2. Acceleration that allows students to complete a college-level math course
more quickly than they would in the traditional developmental and col-
lege-level math sequence. The NMP focuses on shortening the developmen-
tal math course trajectory to allow students to reach and complete a college-
credit math course in one year or less.

3. Intentional use of strategies to help students develop skills as learners.
Colleges should integrate learning theory and skills within math courses and
link these skills with a student success course and related activities and ser-

: 9
vices.

"Students in traditional developmental education courses include students who require one, two, or three
developmental math courses, while NMP courses are targeted to students in need of one or two developmental
courses.

SCharles A. Dana Center, The New Mathways Project Implementation Guide, in collaboration with the
Texas Association of Community Colleges (Austin: The University of Texas at Austin, 2014), web-
site: http://www.utdanacenter.org.

’Charles A. Dana Center, “Frameworks for Mathematics and Collegiate Learning,” version 2.0 (Austin:
The University of Texas at Austin, 2014), http://www.utdanacenter.org.
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4. Curricular design and pedagogy based on proven practice. Math curricula
and pedagogy should center on evidence-based instructional and content prac-
tices and be continuously improved as new evidence becomes available.

In order to provide a concrete model for the NMP, the Dana Center focused a good
portion of its work on the development and implementation of courses for three distinct math
pathways.'® As shown in Figure ES.1, these are (1) a Statistical Reasoning pathway, appropri-
ate for students in social sciences careers, such as allied health, government, or psychology; (2)
a Quantitative Reasoning pathway for students in humanities or general liberal arts fields; and
(3) a Science, Technology, Engineering, and Mathematics (STEM-Prep) pathway for students
pursuing careers that require strong algebraic skills, such as chemistry, computer science, or
engineering. Each of the three pathways begins with a common, one-semester developmental
math course, Foundations of Mathematical Reasoning, which focuses on developing students’
quantitative literacy and statistical and algebraic skills. The Dana Center also recommends that
colleges pair Foundations with a college-level student success course, Frameworks for Math-
ematical and Collegiate Learning, which focuses on engaging students in the learning theory
behind the growth of intelligence, knowledge development, motivation, and self-regulation.
After successfully completing these courses, students would enter a college-level math course
in one of the three pathways described above. The Dana Center is developing curricular mod-
els for each of the three pathways, but it envisions the NMP as an inclusive initiative, with col-
leges having the flexibility to bring in their own curricular models and structures that align
with the NMP’s four principles.

These curricular models, and the faculty training associated with them, are one part of
the Dana Center’s three-pronged strategy for changing colleges’ developmental and college-
level math pathways. The curricular and instructional supports were developed to support class-
room-level change, and are meant to aid faculty and staff in revising the math course content.
The second prong of the NMP work involves a suite of tools aimed at supporting the institu-
tional change that must accompany these efforts, including such resources as an implementation
guide, data tools, and advising materials to assist colleges in scaling up multiple math pathways
within their colleges. And in the third prong of this effort, the Dana Center is focusing on cross-
institutional reform through outreach to four-year institutions, documentation on state and na-
tional math policies and cross-college transfer requirements, and collaboration with state policy
agencies. To facilitate this strategy, they developed a tiered system for the Texas colleges’ en-
gagement with the NMP. An initial cohort of codevelopment colleges would work closely in
developing, piloting, and providing feedback on the NMP courses and other implementation

""Charles A. Dana Center, “The New Mathways Project Curricular Materials” (Austin: The University of
Texas at Austin, 2014), http:/www.utdanacenter.org.
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tools; active learning sites would prepare for NMP implementation in one to two years; and ca-
pacity building sites would implement the NMP on a slower timeline of three to four years. The
Dana Center thus aimed to build a cross-college network and policy environment that would
support the integration of multiple math pathways into the fabric of colleges’ work.

Research on the NMP

MDRC has been collaborating with the Dana Center since summer 2012 to study the develop-
ment and implementation of the NMP initiative. MDRC researchers conducted site visits, class-
room observations, focus groups, and interviews to analyze the NMP implementation at all nine
codevelopment colleges over three semesters (spring 2013, fall 2013, and spring 2014). MDRC
also collected quantitative data on outcomes among developmental education students at the
codevelopment colleges from fall 2010 through spring 2014, both within and outside of the
NMP courses.'" MDRC used these data to summarize students’ developmental and college-
level course enrollment, persistence, and success in NMP and non-NMP courses.

Key Lessons from the Field

e VWith the NMP, the Dana Center developed a highly ambitious initiative
that reached above and beyond the goals of traditional developmental
education reforms. In contrast to reforms that have focused on the structure
and sequencing of courses, this effort sought to fundamentally alter both the
content taught in math courses and students’ math trajectories by developing
new statistics and quantitative reasoning math pathways. Anticipating that this
large-scale revision of course content would have far-reaching policy implica-
tions, the Dana Center developed an institutional model and supports for the
NMP that sought the input and collaboration of faculty, staff, and administra-
tors at all levels of the institution. Center staff members also sought to foster
relationships and agreements with key national, state, and mathematics organ-
izations that would support the adoption of the NMP and the revision of poli-
cies that might hinder its spread. The goals for scaling up the NMP within
Texas were ambitious: specifically, that 75 percent to 100 percent of the
community colleges would have at least two NMP pathways in place within
five years, and at least 25 percent to 50 percent of developmental mathematics
students within each institution would be in an NMP pathway.

""For this student-level analysis, copies of reports provided to the Texas Higher Education Coordinating
Board were obtained from eight codevelopment schools. Student-level data were not available for one commu-
nity college.
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e The Dana Center made impressive progress in establishing the NMP
within Texas during its first two years of development. Through its part-
nership with the Texas Association of Community Colleges, the center devel-
oped a statewide NMP implementation plan that all 50 Texas community col-
lege systems agreed to execute and financially support for 10 years. By the
end of 2012, 47 of 50 community college districts were enrolled and engaged
with the NMP project, with nine colleges leading the way as codevelopment
partners. Additionally, state-level policy work with such organizations as the
Texas Higher Education Coordinating Board (THECB) and a committee of
23 colleges and universities across the state helped foster essential changes
around developmental education placement and testing.'> The Dana Center al-
so promoted relationships with Texas four-year institutions and collaborations
between two-year and four-year colleges that resulted in 17 four-year colleges
signing on to the NMP Transfer Champions Initiative, which aims to address
issues of course alignment between schools. As of fall 2014, over one-third
(20) of the 50 Texas community college systems were implementing at least
one NMP course or pathway, " and over 75 percent of public four-year col-
leges and universities in Texas accepted either statistics, quantitative reason-
ing, or both as fulfilling their core math requirements for certain majors.

e Most faculty, staff, and administrators at the codevelopment colleges
supported implementing multiple math pathways within their colleges,
but they had concerns. Faculty and staff at over two-thirds of the colleges
were strongly supportive of the Dana Center’s design of the NMP model and
its key components, particularly the accelerated developmental math course
and movement toward statistical and quantitative reasoning math pathways.
However, faculty, staff, and administrators at virtually all the codevelopment
colleges raised serious concerns about the transfer and applicability of the
NMP math courses at four-year colleges and universities. In addition, faculty
and staff noted potential conflicts the NMP might have with other initiatives
they were undertaking and the high workload associated with implementing
the new courses. Finally, a few math faculty members expressed anxiety over
the lack of algebra in the NMP courses.

e Colleges faced notable obstacles in recruiting students for the NMP, es-
pecially over the question of course transferability. Fearing that four-year

"Texas Higher Education Coordinating Board, “Negotiated Rulemaking Committee on Texas Success In-
itiative,” July 2014, http://www.thecb.state.tx.us.
In multi-institution systems, generally only one or two campuses were implementing an NMP pathway.

ES-7



schools would require students to take the developmental and college-level
algebra courses, most of the colleges limited the number of students targeted
for the NMP courses and instituted complicated enrollment processes in an at-
tempt to ensure that the right students were placed into the courses. Given this
targeting, it is perhaps not surprising that nearly all the colleges had difficulty
recruiting students into the NMP Foundations and Frameworks sections, with
most colleges having only one or two sections of these courses. Three co-
development colleges have continued to struggle with enrolling students, and
two of these canceled or restructured their classes in fall 2014. A number of
recruitment issues also resulted from challenges with coenrolling students in
the Foundations and Frameworks classes, as many students had already taken
a success course (and thus were considered ineligible for Frameworks) or did
not want to take one when it was not required for their degree.

Despite some reservations over course content, faculty implemented the
NMP courses with a high level of fidelity to the Dana Center design and
saw positive differences in students’ math learning and engagement in
the classes. Classroom observations confirmed that teaching and learn-
ing in the NMP courses looked qualitatively different from traditional
math courses. In interviews, most faculty emphasized that they were closely
following the Foundations and Frameworks course curricula, despite some
concerns that curricula did not contain enough algebra or “math content.”
Faculty teaching Foundations and Statistical Reasoning courses at most col-
leges felt that students seemed engaged with the math course content and that
students were holding each other accountable for both their work and their
attendance. Observations of the NMP courses confirmed a high level of fidel-
ity to the course design, with students in Foundations and Statistical Reason-
ing split into small groups, interactively working on multistep math problems
focused on real-world content. These interactions were in sharp contrast to
most non-NMP developmental math and statistics courses, which were cen-
tered on the teachers’ lectures, the memorization of formulas or principles,
and repeated individual practice of a new concept.

The majority of students were positive about the NMP courses, particu-
larly the revised content and acceleration that the courses provided. In
focus groups, students commonly remarked on the relevance of the course
materials to their lives and expressed excitement over the acceleration that
the pathway offered for completing their math requirements. Students at
most schools also generally liked the Frameworks course and the opportuni-
ties it provided to expand their understanding of their own learning, study
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skills, and the services the college provided. By the end of the year, students
in the NMP classes at most colleges said they would recommend the NMP
courses to a friend, emphasizing the relevance of the courses over other math
classes they had taken.

e Descriptive data on outcomes for students enrolled in NMP courses are
promising, revealing that 30 percent of these students completed both
the NMP developmental math course and the college-level statistics
course in the first year. Out of 233 students enrolled in the NMP Founda-
tions course in the fall 2013 semester, almost 65 percent passed the course
with a “C” or higher, thereby fulfilling their developmental math require-
ments. As shown in Table ES.1, by the end of the spring 2014 semester, 46
percent of the NMP students had enrolled in Statistical Reasoning or another
college-level statistics course, and 30 percent of the original students had
passed the college-level course. Among students enrolled in non-NMP tradi-
tional math sequences at these colleges during the same time, only 25.3 per-
cent completed their developmental math requirements and 8.3 percent com-
pleted a college-level math class, on average." Though these differences in
outcomes for students enrolled in NMP and traditional developmental math
courses cannot be interpreted causally as estimates of the NMP program ef-
fects, they suggest the NMP may help students achieve developmental and
college-level math milestones.

Summary

The Dana Center has made strong progress in building the NMP in Texas at both the institu-
tional and state levels, and the initiative is showing promising results in helping students com-
plete their math requirements more quickly. But the Dana Center and their partners still have
much work to do in meeting their ambitious hopes to scale up the NMP. They are working dili-
gently to overcome the NMP course transfer and recruitment concerns through outreach to four-
year colleges and more explicit efforts to educate college faculty and staft at two-year colleges
about the extent to which courses do align with these schools’ requirements. These efforts are
already bearing fruit, as shown by the NMP expansion at five codevelopment colleges; yet other
schools still face difficulties with enrollment. These stubborn issues underscore the monumental

“These averages include students in need of three developmental math courses before entering a college-
level class, while NMP courses were designed for students in need of one or two developmental courses. NMP
outcomes could not be disaggregated based on developmental need. See Chapter 4 of the full report for addi-
tional discussion of outcomes among students enrolled in traditional developmental math courses.
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The New Mathways Project
Table ES.1

Math Outcomes Among Students Enrolled in NMP Foundations at
Codevelopment Colleges,
Fall 2013 Through Spring 2014

All Colleges

Offering

Outcome Foundations

Number of codevelopment colleges 7

Students enrolled in Foundations in fall 2013 233
Among students enrolled in fall 2013 Foundations, by spring 2014 (%)

Passed Foundations with “C” or higher 64.8

Enrolled in Statistical Reasoning or other college-level statistics course 45.5

Passed Statistical Reasoning or other college-level statistics course with “C” or higher 30.0

SOURCE: MDRC calculations using college transcript data.

NOTE: Of the eight codevelopment colleges that provided student-level data to MDRC, one did not
offer Foundations in fall 2013.

task that the Dana Center is undertaking in changing the standard math pathways in two-year
and four-year colleges.

Despite the challenges, the importance of the NMP should not be diminished. Previous-
ly published THECB data suggest that more than 80 percent of students who enter college with
some level of remedial math need may never complete a college math course with a grade of a
“C” or better."” While the small proportion of Texas developmental math students who accom-
plish this goal may have to figure out which of their community college classes will transfer to a
four-year college or university, such a problem might seem like a luxury to the tens of thou-
sands of others who are unable to complete a college-level math class. These statistics reveal the
predicament facing developmental students such as Jenny: Far too few are succeeding in mas-
tering math content that is often not needed in today’s careers. Developing new courses that bet-
ter align with the math skills that are needed, and helping students understand the practical value
of these skills, may be an important step toward improving their chances of success — both in
college and beyond.

"THECB accountability system data, as reported in January 2014, for the most recent cohort at the time of
writing.
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Chapter 1

Introduction

When [ started back to school last semester for the first time in a long time, |
had five math classes [to complete the requirements for my major], and ... I
was still technically remedial ... I was stuck in 0308 [remedial algebra] ...
and that was my third time taking it. I failed it the third time with a 62. So
every time it was improving — [but] it just wasn’t getting me anywhere. —
Jenny, spring 2014, student at a college implementing the New Mathways
Project courses

I remember in the math community, we dreamed up this idea of “math for
all” — “algebra for all.” What we 've got now is “algebra forever” for these
students. ... You see these students — the sixth time taking this [developmen-
tal algebra math] course. ... You're looking at someone going into interior
design trying to factor trinomials. Policemen, firemen, EMTs ... most people
should not be focusing on that narrow piece of mathematics. They should be
focusing on mathematics for use. — Uri Treisman, executive director of the
Charles A. Dana Center'

After eight years away, Jenny is returning to college to try to complete an associate’s degree in
small business administration, but there is one big stumbling block in her way: math. “I don’t
have that background of math down very well. ... I can’t do the simple things that everyone else
can do,” she says as the fall 2013 semester begins. Though she has successfully completed a
number of college courses, she has been unable to pass developmental algebra — a set of manda-
tory preparatory math courses that are aimed at building her math skills and improving her suc-
cess in college-level math. Like many community colleges across the country, Jenny’s college
requires that students take anywhere from one to four of these preparatory math courses (depend-
ing on their math skill level) before entering a college-level math class, a key requirement for the
completion of most college degree plans. For Jenny, algebra in traditional developmental courses
has been difficult to understand: They just “‘try to find the answer for x ..." [But] I don’t really
care what x is. ...When did we ever find x in real life?” Yet Jenny must successfully complete
these courses — as well as a college-level math class — in order to get her degree. And she is
visibly stressed about her chances of passing this semester. “I have cried. I’ve thought about quit-
ting. [ have thought, ‘What in the hell was I thinking going back to school?””’

'"Treisman (2011).



Galvanized by the experiences of students like Jenny, Uri Treisman and the Charles A.
Dana Center at the University of Texas-Austin, an organization focused on mathematics and
science reform in K-12 and postsecondary institutions, became focused on rethinking this math
challenge. Building on their alliance with the Carnegie Foundation for the Advancement of
Teaching (2009-2012) in creating Statway and Quantway,” the Dana Center launched the New
Mathways Project (NMP) in collaboration with the Texas Association of Community Colleges
(TACC) in spring 2012. The NMP is an initiative aimed at changing the standard pathways into
and through college math. Key to this work is the development and implementation of acceler-
ated, non-algebra-intensive math pathways that are more aligned with social sciences, health,
and liberal arts professions while also providing a revised model for the algebra pathway for
students embarking on science, technology, engineering, and math (STEM) careers. The Dana
Center supports implementation at the institutional level through tools, resources, and services
focused on planning, staff training, curricula, and instruction. At the same time, the center
works at the state level to leverage the collective power of the Texas community colleges to
identify and address policy obstacles.

The Dana Center anticipated that this type of large-scale revision of course content —
and the development of new statistics- and quantitative reasoning-based math courses — would
have more far-reaching implications for institutional and state policy. The development of new
math pathways necessitates changes to the math courses required by many degree plans (many of
which recommended or required college algebra); to developmental education testing and
placement requirements (virtually all of which are based around assessments of students’ algebra
skills); and to the transfer policies between two-year and four-year institutions (within which col-
lege algebra was the most common requirement or option for graduation regardless of major).
Therefore, the Dana Center partnered with TACC to cultivate the political and state environment
that would help foster these changes, resulting in a statewide NMP implementation plan in spring
2012 that all 50 Texas community college systems agreed to. Through these agreements, the Da-
na Center and TACC, along with the Texas community colleges, aimed to work at scale to fun-
damentally alter Texas’s developmental and introductory college-level math course sequences as
well as the state math policies for both two-year and four-year college institutions.

This report analyzes the development of the New Mathways Project from spring 2012
through its first year of implementation at nine colleges in Texas in 2013-2014, as well as student
outcome trends at the colleges before the NMP began and during that first year. Overall, this
study found that the Dana Center made significant progress in laying the groundwork for multi-

*Statway and Quantway are two alternative, yearlong developmental and college-level math pathways
based on statistics and quantitative reasoning. They are now part of the Carnegie Foundation for the Advance-
ment of Teaching’s Pathways Improvement Communities and have been or are currently being implemented
by 49 institutions across the country.



ple math pathways in Texas, negotiating with state policymakers as well as faculty and adminis-
trators from both two-year and four-year institutions to develop a structure for the NMP imple-
mentation at colleges in Texas. Most of the faculty, staff, and administrators at the first nine col-
leges offering NMP courses were supportive of multiple math pathways, and they implemented
the NMP courses with a high level of fidelity to the Dana Center’s design. But these colleges did
face some notable obstacles in executing the NMP, including faculty reservations about the spe-
cific course content and about whether the courses would adequately serve students transferring
to four-year institutions. Despite these challenges, 20 of the 50 Texas community college sys-
tems were implementing at least one NMP pathway by fall 2014.° In terms of outcomes, descrip-
tive data on the NMP course completion and pass rates are promising. While fewer than 10 per-
cent of students taking traditional developmental courses at these colleges completed a college-
level math course in the same year, 30 percent of NMP students completed both the NMP devel-
opmental math course and the college-level statistics course in the first year.

The remainder of this chapter examines the key challenges that developmental math
poses for students’ college success and the ways in which the Dana Center seeks to address these
challenges through the NMP. The chapter discusses both the broader design principles underly-
ing the NMP and the initial steps the Dana Center took from spring 2012 through spring 2014 to
support colleges’ introduction of the initiative. The chapter concludes with a discussion of the
data collection MDRC undertook to examine the NMP’s development and implementation.

The Challenges with Developmental and College-Level Math

Recent research on developmental education has shown that students like Jenny are not atypical
in community colleges. Both national and Texas-based studies find that anywhere from 50 per-
cent to 70 percent of students arrive at their local community college unprepared for college-
level math each year.* Upon entry, most students are required to take a developmental education
placement exam, with those scoring below a designated cutoff placed into a sequence of one to
four developmental courses, based on their level of need.” Research has shown that over half the
students placing into developmental math need two to four of these courses, meaning they must
complete at least one year of developmental courses before being allowed entry into a college-
level math class.® It is this progression of courses that has traditionally been one of the greatest
obstacles to such students’ college success. More than 50 percent of students in need of two or
more developmental courses do not complete these courses within a three-year time period,

*In multi-institution systems, generally only one or two campuses were implementing an NMP pathway.
*Bailey, Jeong, and Cho (2009); Biswas (2007); Texas Higher Education Coordinating Board (2015).
*Bailey, Jeong, and Cho (2009); Zachry Rutschow and Schneider (2011).

%Bailey, Jeong, and Cho (2009).



primarily because they drop the courses or never enroll in them.” Only about 20 percent of stu-
dents successfully complete a college-level math course during their first three years, a rate that
drops to 10 percent for students in need of three or more developmental courses.®

As this research has become more well known, policymakers, colleges, and develop-
mental education reformers have been experimenting with a number of approaches aimed at
improving students’ progress in and success at developmental math. For the most part, reforms
have tended to focus on revising the developmental math course structure and sequence in
ways that will allow students to complete their developmental requirements more quickly. Most
reforms have accomplished this by compressing developmental math instruction into modules
or multiweek courses, by providing short-term summer math “boot camps” to students with
math deficits, or by mainstreaming developmental students in college-level classes with added
supports.” Some states have been revising developmental education policies wholesale, includ-
ing drastic measures such as eliminating developmental education altogether (Connecticut) or
barring colleges from mandating these courses for underprepared students (Florida). "

Though these initiatives have shown some promise in improving students’ progress
through developmental education,'' they have generally not addressed another issue that may be
critical to students’ success: the type of math content taught in developmental and college-level
math courses. Recent research has shown that only 22 percent of all workers use simple algebra,
while even fewer professions (5 percent) use the higher-level algebra and calculus skills that
most college algebra courses teach. Instead, most careers rely heavily on basic middle school
math skills, such as division, multiplication, and fractions, as well as quantitative literacy skills,
such as the ability to problem-solve and comprehend written statistical charts and graphs. '
Thus the developmental and college-level math classes that most students are required to take
rarely prepare them for the real-life math they will use in their careers.

Additionally, few math reforms have attempted to address the socio-emotional needs
of developmental learners, who have often struggled with math learning throughout their
schooling. The decontextualized nature of math instruction in college classes, where the teach-
ing of formulas and equations is generally divorced from the real-life applications of math
concepts, may exacerbate these issues.”” Some argue that new mathematics reforms must ad-

"Bailey, Jeong, and Cho (2009).

*Bailey, Jeong, and Cho (2009); Zachry Rutschow and Schneider (2011).

9Fong and Visher (2013); Adams, Gearhart, Miller, and Roberts (2009); Jaggars, Edgecombe, and Stacey
(2014); Zachry Rutschow and Schneider (2011); Fain (2012, 2013); Barnett et al. (2012).

"Fain (2012, 2013).

"'Zachry Rutschow and Schneider (2011); Fong and Visher (2013).

"“Handel (2010); Smith (1999); Hoyles, Noss, and Pozzi (2001).

PGanter and Haver (2011).



dress these motivational and learning factors in order to produce improvements in students’
mastery of math.'*

The New Mathways Project: Designing Multiple Math Pathways

Building from their initial work in developing diversified math pathways with Statway and
Quantway, Uri Treisman and the Dana Center began to investigate opportunities to reform math
pathways in their home state of Texas in 2011. Concerned about college math’s lack of rele-
vance and unsatisfied with the boutique efforts typical of many developmental math reforms,
they became focused on creating a set of math pathways that would revise the structure, se-
quencing, and content of developmental and college-level courses and that could be scaled
throughout a statewide system.

As they sought a partner with which to develop a statewide, multi-institution strategy,
the TACC, the main advocacy organization for the 50 independent community colleges in Tex-
as, was also undertaking a significant shift in its work." In a departure from its traditional focus
on legislative advocacy, TACC was seeking to redirect its efforts toward the state’s new student
success agenda and to improve colleges’ ability to meet the agenda’s goals. TACC highlighted
students’ low success rates in developmental math courses as a key focus for reform and began
discussions with the Dana Center in 2010 to consider how such reform could take place in Tex-
as. These discussions led TACC’s developmental task force to recommend that its representa-
tives, the presidents and CEOs of the 50 Texas community college systems, implement the Da-
na Center’s math pathways model as the means for accelerating students’ progress through de-
velopmental math. In April 2012, these leaders unanimously voted in favor of the proposal, and
the New Mathways Project (NMP) was begun.

In summer 2012, the Dana Center began an active period of development to foster the
implementation of multiple math pathways in Texas. The Dana Center began by defining four
principles around which the NMP model would be centered: "

1. Multiple math pathways with relevant and challenging content aligned to
specific fields of study. The Dana Center recommended that colleges offer at
least two math pathways for students to complete their program-specific, col-
lege-level math requirements, with at least one pathway that was non-algebra-
intensive. Colleges should provide entry into the pathways with a develop-

“Barker et al. (2004); Strother, Van Campen, and Grunow (2013).

“Information from this paragraph comes from a personal interview with Reynaldo Garcia, president and
CEO of TACC, on October 30, 2014.

"®Charles A. Dana Center (2014f).



mental course focused on building students’ quantitative reasoning and statis-
tical skills. Finally, the content of the developmental and college-level math
courses should correspond to the skills and content knowledge needed in stu-
dents’ programs of study.

2. Acceleration that allows students to complete a college-level math course
more quickly than they would in the traditional developmental and col-
lege-level math sequence. The Dana Center recommended that colleges offer
a course sequence that allows students who have mastered arithmetic, either
through placement or coursework, to complete a college-credit math course
within one year.

3. Intentional use of strategies to help students develop skills as learners. In
order to foster the skills, attitudes, and mindsets that contribute to success in
mathematics and college, the Dana Center recommended that colleges inte-
grate explicit instruction in these skills within students’ math pathways. This
integration could be accomplished by incorporating such training within math
courses, by linking math courses with a student success course, or both.'” Ide-
ally, this instruction would focus on engaging students in the learning theory
behind the growth of intelligence, knowledge development, motivation, and
self-regulation in order to help them develop a different orientation to math
learning.

4. Curricular design and pedagogy based on proven practice. The Dana
Center recommended that colleges base their course curricula and instruction
on evidence-based practices endorsed by professional mathematics organiza-
tions that have shown promise for increasing students’ success. Further, the
Dana Center hoped that colleges would continuously improve and revise
these courses as research produces new evidence.

In order to provide a concrete model for the NMP, the Dana Center focused a good por-
tion of its work on the development and implementation of courses for three distinct math
pathways, as shown in Figure 1.1."" The Dana Center began with a common, one-semester,
four-credit-hour developmental math course, Foundations of Mathematical Reasoning, which

""Charles A. Dana Center (2014a).
"Information in this paragraph comes from Charles A. Dana Center (2014d).
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provides instruction in skills thought to be integral to students’ success in each of the three
pathways. "’ Topics in this course include numeracy skills, proportional and algebraic reasoning,
and descriptive statistics modeling. In addition, the Foundations course integrates a number of
instructional techniques aimed at improving students’ engagement with math, such as active
learning environments in which students interact closely to solve math problems, the use of real
data sets, and the grounding of mathematical problems within real-life situations. The course
materials also provide a number of robust nonacademic supports, such as instruction to help
students monitor their own learning and build the tenacity to work through challenging tasks,
skills that are expected to contribute to their long-term success.” Finally, the accelerated design
of the Foundations course allows students in need of two remedial courses to complete these
requirements in one semester.

The Dana Center also developed Frameworks for Mathematical and Collegiate Learn-
ing, a three-credit, college-level student success course that could be paired with Foundations.'
The Frameworks course focuses on developing students’ theoretical understanding of
knowledge acquisition and metacognitive practices, with such topics as growth models of intel-
ligence, motivational concepts (such as self-efficacy), and the functions and processes of
memory. The Dana Center recommended that colleges implement these Foundations and
Frameworks courses as corequisites within the same semester, to encourage students’ applica-
tion of learning skills within the Foundations course and to help build a “learning community”
cohort across the two courses.

The Dana Center then focused on developing curricula to support colleges’ implementa-
tion of three college-level math course pathways that would continue from the Foundations and
Frameworks courses.” Students interested in social sciences careers (such as in allied health,
government, or psychology) would enter the Statistical Reasoning pathway and take a four-credit
college-level statistics course aimed at developing their knowledge of one-variable and bivariate
data, probability, categorical data, confidence, hypothesis testing, and the chi-square test. Stu-
dents pursuing general education or liberals arts careers (such as in graphic arts, journalism, or
early childhood education) would enter a Quantitative Reasoning pathway and take a three-
credit, college-level quantitative math course, which would focus on developing students’ alge-
braic reasoning and modeling skills as well as their ability to interpret, understand, and use quan-
titative information. Finally, students pursuing careers that require strong algebraic skills (for
example, in chemistry, computer science, or engineering) would enter the Science, Technology,

Note that the four credit hours are developmental credits and, as such, not generally transferable to four-
year colleges.

*Duckworth and Quinn (2009); Dweck (2006); Yeager and Dweck (2012).

*'Information in this paragraph comes from Charles A. Dana Center (2014d).

**Information in this paragraph comes from Charles A. Dana Center (2014d).



Engineering, and Mathematics (STEM-Prep) pathway. Currently under development, the
STEM-Prep pathway will involve two semester-long, college-level courses to develop students’
algebraic skills in preparation for calculus. The first semester in the STEM-Prep pathway is be-
ing designed as an intensive experience to accelerate students’ skill building and conceptual un-
derstanding. This will require five contact hours, which can be offered in different formats de-
pending on institutional needs, and will result in students earning credit for a college-level
course. The second semester in the series is expected to involve a four-credit course. The curricu-
lum for Statistical Reasoning was released in winter 2014, the Quantitative Reasoning curricu-
lum was released in spring 2015, and the STEM-Prep curriculum will be released later in 2015.

Although it is developing curricular models for each of the three pathways, the Dana
Center envisions the NMP as an inclusive initiative that can be adapted to different college envi-
ronments. The center expects that some colleges will have their own internally developed mul-
tiple math pathways models and that colleges using the NMP materials will likely modify them
according to their own circumstances. But the first nine colleges implementing the NMP, the
codevelopment colleges discussed further below, were asked to follow the curricular models
closely for two years, beginning with the implementation of Foundations and Frameworks in
fall 2013 and including at least two of the three NMP curricular models. This report focuses
primarily on these colleges’ implementation of the Foundations, Frameworks, and Statistical
Reasoning courses developed by the Dana Center in 2013-2014.

Developing for Scale: Planning for Statewide Implementation

While much of the Dana Center’s initial work concerned the development of curricular materi-
als, these models were just one part of the center’s larger systemic strategy for initiating broad-
scale math reform in Texas. Overall, the Dana Center took a three-pronged approach to chang-
ing colleges’ developmental and college-level math pathways:

1. Classroom-based reform, which focused on the development of curricular
materials and faculty training that would support revisions to the direct ser-
vices students receive

2. Institution-based reform, including such resources as an implementation
guide, data tools, and advising materials to help colleges develop the admin-
istrative procedures necessary for implementing multiple math pathways at a
larger scale within their institution

3. Cross-institutional reform, involving outreach to four-year institutions, docu-
mentation on state and national math policies and cross-college transfer re-
quirements, and collaboration with state policy agencies, aimed at building a



college network and a policy environment that would support the integration
of multiple math pathways into the fabric of institutions’ work

The Dana Center set ambitious goals for the scale-up of the NMP in Texas: 75 percent
to 100 percent of the community colleges in Texas would have at least two NMP pathways in
place within five years, and at least 25 percent to 50 percent of developmental mathematics stu-
dents in Texas would be in an NMP pathway.” In order to facilitate this scaling, the Dana Cen-
ter developed a tiered system for colleges’ implementation and engagement with the NMP over
time, as shown in Figure 1.2. Codevelopment colleges would undertake the implementation
process early and work closely with the Dana Center in developing the NMP courses, primarily
by piloting the courses and providing feedback on the curricular materials. Active learning sites
committed to learning about the NMP and preparing for implementation in one to two years.
These colleges had the opportunity to be mentored by a codevelopment college, and some were
already piloting internal math pathways initiatives that aligned with the NMP principles. A third
set of colleges, capacity building sites, chose to implement the NMP on a slower timeline of
three to four years.

The Dana Center also had a vision for its statewide strategy for the NMP implementa-
tion. First, its collaboration with TACC brought both political and financial support to launch
the NMP, by fostering close links with Texas’s 50 community college systems. With these
agreements, all the colleges voted for a voluntary increase in their TACC dues for 10 years to
support the initiative. TACC also provided a powerful lobbying force for the NMP with the
state legislature, resulting in an unprecedented $2.4 million appropriation in fall 2013 to support
the development and implementation of the NMP. And the partnership with TACC furnished a
managing board for the design and scale-up of the initiative across Texas.

Additionally, the Dana Center encouraged all the Texas colleges to have some engage-
ment with the project early on and make use of information and resources about the NMP. To
this end, all participating Texas colleges were asked to identify liaisons to distribute information
about the project to colleagues at their schools, including information on the NMP’s key design
principles and curricular models as well as transfer and policy information that could be helpful
to colleges in all stages of implementation. This helped build a statewide network of colleges
engaged in the initiative.

To try to address policy challenges that could limit the spread and scale of the NMP
pathways, the Dana Center has been working with state organizations such as the Texas Higher

“Charles A. Dana Center (2014g).
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The New Mathways Project
Figure 1.2
Texas Community College Systems Implementing the NMP

m Codevelopment college
@ College implementing in 2014
a College implementing in 2015 or later

Education Coordinating Board (THECB), which provides leadership for the Texas higher edu-
cation system, and the Texas Student Success Council, a group of representatives from K-16
education, business and labor, and nonprofit organizations that helps identify and address prob-
lems of policy and funding that set hurdles in the way of college completion. The Dana Center
representatives have also met with a number of community college and university organizations
in Texas, such as the Texas Council of Chief Academic Officers, the Council of Public Univer-
sity Presidents and Chancellors, and the Community College Initiative, to inform these stake-
holders about the NMP and its implications for two-year and four-year institutions.** Finally,
the center has fostered close relationships with state and national mathematics organizations in
order to ensure that the NMP practices and policies are in line with current recommendations
for mathematics courses.”

*Charles A. Dana Center (2014;).
»Cullinane (2013); Charles A. Dana Center (2014k).
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The Dana Center’s math reform ambitions, as well as its focus on both higher-level in-
stitutional and policy reform and ground-level classroom change, set the NMP apart from many
other developmental math reforms that have focused primarily on restructuring course sequenc-
es. Indeed, the Dana Center’s work to reform math pathways in Texas positions it as a change
agent and offers a potential model for how statewide community college reform may be under-
taken at a broad scale across the country.

Research on the NMP

Over the past two years, MDRC has been examining the Dana Center’s work in developing the
NMP as well as the Texas colleges’ preparation for and launch of the project. MDRC research-
ers observed the Dana Center’s trainings and meetings to prepare colleges for the implementa-
tion of the NMP and conducted site visits to all nine codevelopment colleges. MDRC conducted
interviews, focus groups, and classroom observations at the colleges in spring 2013 (when col-
leges were preparing for NMP implementation), fall 2013 (the first semester of NMP imple-
mentation, when the Foundations and Frameworks courses were offered), and spring 2014 (the
second semester of implementation, when college-level statistics courses were offered). During
these site visits, MDRC interviewed college administrators, NMP and non-NMP faculty, advis-
ers, and other support staff; observed NMP and non-NMP math and success courses; and con-
ducted focus groups with students attending NMP and non-NMP classes. The main goals of the
study were to assess the successes and challenges of NMP implementation and provide feed-
back to the Dana Center and the colleges on areas for improvement.

MDRC also collected various types of student and faculty data from the codevelopment
schools, including data on student and faculty demographic characteristics as well as on stu-
dents’ developmental placement levels, course enrollment and completion, and degree and cer-
tificate attainment. In order to get a complete picture of student characteristics and academic
achievement at each of the codevelopment schools, MDRC collected data for all students regis-
tered at each school, including those enrolled in the NMP or traditional developmental math
courses, from fall 2010 through spring 2014, including summer semesters.*® These data were
then used to examine the baseline developmental math outcomes at the codevelopment colleges
as well as the outcomes related to student enrollment, persistence, and success in NMP and non-
NMP courses.

*Data were not collected for students who had opted out of redisclosure of their data to third parties, or for
dual-enrolled high school students.
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Structure of the Report

Chapter 2 examines colleges’ preparation for implementing the NMP during spring and summer
2013. Chapter 3 summarizes the implementation of the NMP during the 2013-2014 academic
year. Chapter 4 looks at the student outcome trends at the codevelopment colleges before the
NMP and after the first year of the NMP’s implementation (through spring 2014). Chapter 5
provides conclusions and recommendations for the continued scaling up of the NMP in Texas

and beyond.
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Chapter 2

Preparing for Implementation of the NMP:
Spring and Summer 2013

I've had very mixed emotions about this class. ... Where I'm at, I still don’t
know if I'm going to pass or fail, but I grasp it (math). Towards the end, 1
can actually understand it. ... It’s like it finally clicked. — Jenny

One thing [that’s] very important is that we should not think about develop-
mental education in isolation. We should not think about it as only preparing
for that first college-level course, but it needs to be the first experience a stu-
dent has in college, it needs to be attached to their entire college-level pro-
gram. We like to think of this as an on-ramp to the college-level program.
Now, it’s a barrier — it’s a hurdle that students have to leap over and often
don’t. — Thomas Bailey, director of the Community College Research Cen-
ter'

In fall 2013, Jenny began a new track. Her college had just begun implementing the Statistical
Reasoning pathway of the New Mathways Project (NMP), and Jenny’s counselor, noting her
struggles with algebra, suggested that she try out the first two courses in the pathway, Founda-
tions of Mathematical Reasoning and Frameworks for Mathematical and Collegiate Learning.
The Foundations course, with its focus on proportional reasoning, descriptive statistics, algebra-
ic reasoning, and modeling using real-life contexts, allowed Jenny the opportunity to try a dif-
ferent approach to math. In addition, the statistics pathway would allow her to complete her de-
velopmental and college-level math requirements more quickly. She jumped at the opportunity.
Still, she entered the class with trepidation—she mentioned that some days anxiety would seize
her and that she was sometimes in tears and felt like quitting. But through the help of her teach-
er, who she says “calmed me down [and] made me feel a lot better,” she was able to change her
mindset from “pity, pity, poor pity me” to “get yourself up, dust yourself off, and ... figure out
why you’re not grasping it.”

Jenny’s college is one of nine codevelopment colleges that partnered with the Charles
A. Dana Center at the University of Texas-Austin to help design and implement the NMP
pathways. Selected through a request for proposal process in fall 2012, these colleges began
implementing the first of three NMP pathways, Statistical Reasoning, in fall 2013. In their role
as codevelopers, the colleges agreed to pilot two of three NMP pathways using the Dana Cen-

'Bailey (2013).
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ter’s curricula, provide feedback for revisions of the courses, and participate in the leadership of
the initiative.

This chapter describes the work the Dana Center undertook to help colleges prepare for
implementing the NMP and the colleges’ responses and preparations for the project. It begins
with a discussion of the nine codevelopment colleges and the specialized role they played in
assisting the Dana Center in developing the courses. The chapter then discusses the training and
aid the Dana Center provided to faculty and staff and their understanding of and level of support
for the initiative. This chapter concludes with a discussion of colleges’ efforts to recruit students
into the NMP courses during spring and summer 2013. The key findings are as follows:

e The Dana Center provided extensive support for colleges’ implementation of
NMP, including multiple trainings, a detailed implementation guide, and
well-thought-out procedures for informing multiple stakeholders about the
implementation process.

e In general, faculty, staff, and administrators at the nine colleges began with
and remained committed to implementing the multiple math pathways con-
cept in their schools. They also greatly appreciated the Dana Center’s support
for the NMP implementation.

e Despite much preparation, nearly all of the colleges faced significant obsta-
cles in recruiting students into the NMP courses. Challenges with recruitment
stemmed from a number of issues, including concerns over the ability to
transfer the NMP course credit to four-year institutions, limitations on which
students were targeted for the intervention, and difficulties with scheduling
the Frameworks and Foundations courses together in one semester.

Signing on to the NMP: The Nine Codevelopment Colleges

When joining the NMP initiative, the codevelopment colleges committed to a high level of in-
volvement, including participating in the project for a minimum of two years and establishing
faculty and staff teams to work on its development and implementation with the Dana Center. A
key role for these colleges was to implement the NMP curricula in their classes and provide
feedback for their revision. Codevelopment colleges were also asked to implement at least two
of the three NMP pathways, mentor new colleges in the NMP implementation process, and
share data on the NMP courses. In return, these colleges would receive free training and support
from the Dana Center to prepare for implementation, credit for the work and materials to which
they contributed, and opportunities to present and publish on the work.
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The Dana Center also had high expectations for the scale-up of the NMP initiative with-
in these colleges in a relatively short period of time. It was hoped that colleges would begin the
initiative in fall 2013 by offering either five sections each of the Foundations and Frameworks
courses or enough to serve 2 percent to 5 percent of those with one or two developmental math
course needs, whichever was smaller. It was then hoped that colleges would more than double
the number of sections in fall 2014 to 12 sections or 5 percent to 15 percent of their develop-
mental math offerings. Colleges would then provide an appropriate number of college-level
courses in Statistical Reasoning (starting in spring 2014) or Quantitative Reasoning (starting in
spring 2015), with the Dana Center hoping that colleges would offer at least 10 of these courses
by spring 2015.

The nine colleges selected to participate in the NMP as codevelopment colleges were
Austin Community College, Brazosport College, El Paso Community College, Kilgore College,
Lone Star College-Kingwood, Midland College, Alamo Colleges District-Northwest Vista,
South Texas College, and Temple College. Table 2.1 shows the variety of their demographic
profiles, as the school settings range from small, rural campuses to large, urban multicampus
systems. This diversity was of great interest to the Dana Center as it sought to learn how the
NMP could be implemented in a variety of college environments.

Training and Support for Implementation

The Dana Center provided robust opportunities for building codevelopment colleges’
knowledge of and contributions to the NMP. The colleges” work began with a kickoff meeting
in December 2012 to consider the development of the NMP courses and the principles behind
them, the state-level vision for the NMP, and MDRC’s study of the implementation. During the
kickoff meeting, the Dana Center provided a detailed guide to the colleges with step-by-step
recommendations for NMP implementation, including the development of a college leadership
team and suggestions about whom to involve in the process, as well as action plans and time-
lines for the work.

College faculty, staff, and administrators had further opportunities for communication
and discussion in the winter and spring of 2013. These included a State Implementation Team
meeting, in which administrators and faculty set the standards for NMP implementation; con-
venings of advisory groups assisting with the development of the NMP curricula and materials;
meetings for institutional researchers to discuss and set parameters around data submissions;
and other professional learning opportunities for NMP instructors. During this time, the colleges
worked to develop their own action plans for implementation, including communication with
college staff about the NMP and advising processes for recruiting and placing students into the
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The New Mathways Project
Table 2.1
Fall 2013 Student Population at Codevelopment Colleges

Northwest
Characteristic (%) ACC  Brazosport El Paso Kilgore Lone Star® Midland STC  Temple Vista
Gender
Male 445 51.5 429 39.2 40.3 40.8 43.4 345 44.6
Female 55.5 48.5 57.1 60.8 59.7 59.2 56.6 65.5 55.4
Race/ethnicity
White 46.6 53.1 8.1 60.7 35.8 453 2.7 52.1 27.2
Asian 4.5 1.1 0.7 0.7 6.4 1.9 0.8 2.2 2.9
Hispanic/Latino 29.1 34.8 85.1 13.8 33.8 41.9 933 213 58.8
Black 7.5 7.3 2.4 20.4 16.8 5.8 0.2 19.9 5.4
Other® 6.3 32 2.6 3.5 3.2 2.0 0.3 1.6 4.4
Missing 5.9 0.5 1.1 0.9 4.1 3.2 2.7 3.0 1.2
Received Pell Grant® 26.1 17.7 46.5 30.5 354 20.1 423 79.8 28.2
Total student population 41.627 4.127 30.468 5,867 64.072 5,233 31.232 5,506 15.965

SOURCE: MDRC calculations using data from the Integrated Postsecondary Education Data System (IPEDS).

NOTES: Percentages may not add up to 100 due to rounding.
ACC = Austin Community College; STC = South Texas College.
iINew Mathways has been implemented at the Kingwood campus of the Lone Star College System.
YThe “Other” category includes students who identify as American Indian/Native Alaskan, Native Hawaiian or Pacific Islander, or two or
more races. It also includes students categorized by IPEDS as nonresident aliens.
°Financial aid information is based on students enrolled in 2012-2013.



courses. Additionally, the Dana Center worked on creating and providing information on pro-
fessional development opportunities, course learning outcomes, and curriculum development as
well as conducting check-ins with and site visits to the codevelopment colleges.

This development and preparation work culminated in a weeklong Summer Institute in
July 2013 that brought together the many faculty, staff, and administrators involved in imple-
menting the NMP at their colleges. Faculty preparing to teach the NMP courses received train-
ing to understand the course materials and approach, with opportunities to experience and teach
sample lessons. Administrators, institutional research staff, and advisers also attended the insti-
tute, where they discussed the overarching issues related to NMP implementation, such as stu-
dent recruitment, advising, and scale-up, while also working in small groups with their faculty
members to plan for course implementation.

The Dana Center also sought to support colleges through the development of curricular
materials for each of the NMP courses. Developed during the 2012-2013 academic year, these
materials provided lessons for developing students’ skills in numeracy, proportional reasoning,
descriptive statistics, algebraic reasoning, and modeling (Foundations courses) and their theoret-
ical understanding of knowledge acquisition and metacognitive practices (Frameworks courses).
Both courses were modeled around an active learning approach and provide detailed instruc-
tions about how to facilitate this type of learning, including preview assignments and warm-up
activities aimed at orienting students to new content, interactive instructional plans for small
group and class discussions, and data sets and topics connected to real-life problems and issues.
The Dana Center provided further suggested materials and practice problems for faculty as well
as an online forum where faculty and Dana Center staff could discuss the implementation of
lessons and share information.” The Dana Center believed that these ready-made resources
would help faculty members — particularly the adjunct instructors who have little time for
preparation — to more easily implement these courses.

Knowing the challenges of moving a reform beyond the pilot stage, the Dana Center ac-
tively sought out ways to engage Texas colleges and their faculty and staff members in the NMP
development and implementation process. One key way they sought to do this was by bringing
faculty into the NMP curriculum development. When beginning the process, the Dana Center
brought together community college faculty with representatives from four-year institutions and
professional organizations to develop the learning outcomes and an outline for each course. The
Dana Center then developed several prototype lessons, which were reviewed by faculty mem-
bers, before individual lesson development was handed over to authors, many of whom were
teachers from across the country. Additionally, during course implementation, faculty members
teaching the courses provided their suggestions for revision to the Dana Center. These sugges-

“Charles A. Dana Center (2013, 2014a).
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tions, which will be used in the curricula, go through a repeated revision process. The Dana Cen-
ter believes that this cyclical development and revision process will build faculty ownership of
the curricula, as well as ensure that they are realistic models for the community college setting.

Lessons from the Field

Overall, faculty, staff, and administrators welcomed the level of support that the Dana
Center provided for NMP implementation. In particular, colleges appreciated the Dana Center’s
status in the field and believed that the center’s reputation lent credibility to their efforts to im-
plement the NMP. Faculty and staff members also found useful a number of the materials and
supports the Dana Center provided for the NMP implementation. For instance, faculty members
appreciated the online forum that the Dana Center developed, which allowed them to share
cross-institution lessons and advice on NMP implementation. Additionally, they found the Dana
Center’s overall guidance on the implementation process and the transfer of NMP courses to be
helpful in their planning and development.

Faculty and staff critiques of the preparation process tended to focus on challenges
common to any newly developing initiative. For instance, most faculty members involved in
implementing the NMP were worried about the actual content of the courses, wondering wheth-
er they would be too rigorous — or not rigorous enough. These concerns were exacerbated by
the Dana Center’s delayed release of the Foundations and Frameworks curricular materials in
July 2013, which allowed less time for instructors to become familiar with the course content.
Some also expressed fears that the course materials would be too scripted, leaving them little
room for adaptation or creativity. Finally, given the NMP’s accelerated design, many Founda-
tions instructors were concerned that the Dana Center would pack too much course content into
the NMP lessons, making it difficult to teach the curriculum as it was presented.

Faculty and staff also highlighted one area of concern that became critical to the Dana
Center’s future work on the NMP. At six of the eight colleges interviewed in spring 2013,° fac-
ulty and staff members noted concerns about the applicability and transfer of the NMP math
courses to four-year colleges—and many indicated that they might limit the scaling up of the
NMP courses as a result. Several schools mentioned that the institutions to which their students
transferred still required algebra as part of the core math requirements for their degrees. While
some colleges believed that the Dana Center “would figure this out,” others worried that these
transfer issues would make the NMP “applicable for a small sliver of students” and therefore
unable to be scaled across their institutions.

*MDRC visited eight of the nine codevelopment colleges in spring 2013. The implementation plan at Al-
amo-Northwest Vista was unclear, and MDRC researchers were unable to visit this site.
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This concern led the Dana Center to broaden its efforts to connect with four-year uni-
versities and colleges. Though it had already hosted a cross-college transfer workshop and be-
gun regional meetings between two-year and four-year institutions in Houston and west Texas
in spring 2013, the Dana Center launched a new effort, the Transfer Champions Initiative, in fall
2013 to build awareness of multiple math pathways within four-year colleges. In fall 2013, 17
four-year colleges and universities signed on to the initiative in order to support the NMP im-
plementation in Texas’s community colleges and ease transfer of these courses to their own in-
stitutions.

Faculty Understanding and Leadership of the NMP

In the NMP implementation guide and in their trainings, the Dana Center encouraged colleges
to form a leadership team, made up of a diverse group of faculty and staff, to prepare for the
implementation. It recommended that the team consist of a high-level administrator; faculty
members and adjuncts representing college-level and developmental math courses and student
success courses; a representative from student services; and an institutional researcher. This
team was expected to meet monthly and be responsible for working with Dana Center staff to
support the NMP. The team was also expected to facilitate the campus-based activities needed
for implementation, such as the approval of policies that would allow for NMP courses to be
integrated into appropriate college majors, procedures for recruiting students, and mechanisms
for evaluating the program.

Lessons from the Field

Most of the faculty and staft involved with implementing NMP courses had a clear un-
derstanding of the NMP’s goals and vision. Faculty members slated to teach the courses gener-
ally understood the NMP’s focus on changing pedagogy and content, including the movement
toward more statistics- and quantitative literacy-focused content and active learning strategies.
As might be expected, advisers’ and institutional researchers’ knowledge of the initiative tended
to be more limited, with most having only general familiarity with the goals of the initiative and
less understanding of the pedagogy and content.

Overall, faculty and staft across the eight colleges that MDRC visited also had a high
level of commitment to the multiple math pathways concept and believed that alternate math
pathways held good promise for increasing students’ success. Six of the eight colleges strongly
supported the Dana Center’s design of the NMP model and its key components, particularly the
accelerated design of the developmental math course and the movement toward statistical and
quantitative reasoning math pathways. The main concerns about the NMP model stemmed from
potential conflicts the NMP might have with other initiatives they were undertaking, such as
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developmental math courses divided into shorter, focused modules or internally developed stu-
dent success courses.

By the time of MDRC’s spring 2013 visits, virtually all the colleges had formed leader-
ship teams to prepare for implementing the NMP. The members of these teams generally in-
cluded the diverse set of staff recommended by the Dana Center. At most schools, the math de-
partment chair or dean was the leader of NMP implementation. These leaders tended to be re-
sponsible for most of the implementation tasks, including developing the colleges’ communica-
tion and outreach plans and informing advisers about how the NMP courses fit into their current
math offerings. While aware of the NMP and involved in the leadership team, colleges’ higher-
level administrators, including vice presidents and presidents, tended to know fewer details
about the on-the-ground work being accomplished and were instead advocates around resource
allocation or institutional policies that could support the implementation. This division of roles
and responsibilities aligned well with the Dana Center’s expectations that faculty members be
the primary leaders behind the NMP implementation.

Though faculty and staff at the colleges tended to be excited about implementing the
NMP courses, they did raise concerns about how state policies might interfere with the project.
Upcoming changes to the state’s developmental education placement exam and policies for de-
velopmental course placement were one issue. Before fall 2013, the choice of developmental
placement tests and cutoff scores for placement had been at colleges’ own discretion, resulting
in a variety of exams and policies. In fall 2012, the Texas Higher Education Coordinating Board
(THECB), the entity responsible for developing and managing higher education policies in the
state of Texas, mandated that colleges begin using the same statewide developmental education
placement test and cutoff scores as part of the new Texas Success Initiative (TSI) assessment. *
From the colleges’ perspective, these cutoff scores specified a much narrower range of devel-
opmental education eligibility, leading a number of their lower-level students to be placed into
adult education or other nondegree track options (also part of the new TSI mandates). In addi-
tion, three-fourths of the content of the new placement test focused on assessing students’ alge-
bra skills, making it unclear how pathways focused on statistics and quantitative literacy should
be managed.

The Dana Center had already been focused on collaborating with the THECB to con-
sider how state policies could support the implementation of multiple math pathways. Colleges’
concerns over the new TSI rules pushed the center to redouble its efforts in this area. Beginning
in the spring of 2014, the Dana Center worked with the THECB to negotiate a rule change that

*The THECB began the Texas Success Initiative in 2012, aiming to improve the progress of remedial stu-
dents by developing reliable diagnostic assessments, intensive advising, and accelerated developmental educa-
tion interventions by 2017.

22



allowed two different designations for TSI completion based on coursework, one for algebra
courses and another for non-algebraically intensive pathways. After a period of public comment
and deliberation, the THECB formally approved the rule change in July 2014.°

Bringing Students In: Recruitment for the NMP Courses

The Dana Center hoped that each college would either recruit enough students to fill five sec-
tions of the Foundations and Frameworks courses in fall 2013 or make the NMP courses 2 per-
cent to 5 percent of their current developmental math offerings, whichever was smaller. In order
to help them accomplish this goal, the Dana Center provided a number of supports for colleges’
targeting and recruitment of students, both within the NMP implementation guide and through
their trainings. The implementation guide provided extensive recommendations for colleges’
planning, outreach, and recruitment of students into the NMP courses. First, the Dana Center
recommended that advisers collaborate with institutional researchers and their NMP leadership
team to develop a student recruitment plan for the 2013-2014 year. They were encouraged to
estimate the number of students eligible for NMP courses, train advising staff on outreach for
the NMP courses, and develop advising and marketing tools to inform students of the program.
Colleges were encouraged to identify specific majors for which the NMP courses would be ap-
propriate and recommend NMP wholesale to students in those majors. In the interest of maxim-
izing the pool of potential students, the Dana Center suggested that colleges refrain from placing
other restrictions on students’ eligibility, such as skill level in the other developmental areas of
reading and writing. In support of these endeavors, the Dana Center provided PowerPoint slides
for training advisers, templates to estimate the size of the NMP target student population, and
sample marketing materials to support student recruitment.

Because Statistical Reasoning was the only college-level course that would be ready in
spring 2014, the Dana Center recognized that most colleges would need to limit their recruitment
to students in majors suitable for that pathway. Therefore they expected that students in science,
technology, engineering, and math (STEM) fields would be excluded from NMP courses until
the new STEM-Prep pathway course materials became available in the 2015-2016 academic
year. This would also be the case for students eligible for the Quantitative Reasoning pathway,
for which courses would not be available until 2014-2015. However, the Dana Center recom-
mended that students in Quantitative Reasoning-eligible majors be offered the choice of enrolling
in the Statistical Reasoning pathway, which involves comparable college-level math skills.

>Texas Higher Education Coordinating Board (2014a).
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Lessons from the Field

Most of the codevelopment colleges created specific plans for targeting and enrolling
students in NMP courses and provided the Dana Center with detailed plans for their work. Re-
cruitment plans typically specified timelines for determining the majors eligible for NMP cours-
es, educating advisers about the NMP pathways, and training advisers on the NMP eligibility
requirements. Nearly all colleges used student enrollment data by major to estimate the number
of students who would be eligible for NMP courses, revealing a target population of hundreds (at
small colleges) to thousands (at large colleges). Most colleges also developed detailed plans for
outreach to students, including posted flyers, mailings, email blasts, targeted phone calls to eligi-
ble students, and class visits to recruit students who would eligible the following semester. Many
colleges designated a specific staff person to help advise and register students into NMP courses.

Despite this extensive planning and outreach, recruitment into NMP courses was diffi-
cult for nearly all the colleges throughout spring and summer 2013, and all but two colleges fell
short of the Dana Center’s hopes for enrollment. While eight of the nine codevelopment colleg-
es offered at least one section of a Foundations or Frameworks course, the majority of colleges
had only one or two sections of NMP Foundations and Frameworks courses in fall 2013. Three
colleges had three sections of Foundations; however, enrollments in the courses tended to be
small, with most courses having fewer than 15 students. Colleges had similar numbers of sec-
tions and enrollments in Frameworks as in Foundations, with the exception of one college that
scaled the Frameworks offerings to serve all developmental education students (after having
piloted the course for the Dana Center the semester before). Finally, one college did not offer
any Foundations or Frameworks courses in fall 2013 because it was unable to enroll enough
students. Another college implemented only a Frameworks course, choosing to stay with its
own internally developed prestatistics course rather than implement Foundations. As Table 2.2
shows, across all colleges, 233 students were enrolled in Foundations in fall 2013 while 585
students were enrolled in Frameworks courses.

The New Mathways Project
Table 2.2

Enrollment in NMP Courses at Codevelopment Colleges,
Fall 2013 Through Spring 2014

Students Enrolled in NMP Course

Semester Foundations Frameworks Statistical Reasoning
Fall 2013 233 585
Spring 2014 110 268 155

SOURCE: MDRC calculations using college transcript data.
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MDRC’s interviews with faculty and staff at eight of the nine colleges shed light on the
numerous reasons behind these low enrollments. First, though many colleges had estimated that
the NMP target population could be hundreds to thousands of students, very few of them rec-
ommended NMP courses to these students wholesale, primarily because of their concerns with
the transferability of the courses. Most of the codevelopment colleges limited recruitment be-
cause they feared that NMP courses would not satisfy the math requirements at four-year col-
leges.® Faculty and staff at these colleges tended to hand-select students who did not intend to
transfer. Two-thirds of the colleges also developed lengthy processes for NMP course enroll-
ment, such as requiring students to sign a contract, get the approval of the math department
chair, or meet with specialized advisers, which often required shuttling through multiple build-
ings or making an extra trip to the campus. Finally, a few colleges put additional prerequisites
on students’ entry into NMP courses, such as higher-level reading skills, which further nar-
rowed the eligible population.

Advisers’ limited knowledge of the NMP was another important factor in the reduced
enrollments. Though advisers connected to the leadership team generally had detailed
knowledge about NMP, the larger advising teams at four of the colleges knew relatively little
about it, and they too expressed concerns about the NMP courses’ transferability.

Another set of recruitment issues stemmed from the Dana Center’s recommendation
that students enroll in both the Foundations and Frameworks classes in the same semester.
Though many colleges had student success courses, the Dana Center believed that the Frame-
works course would help students make direct connections between the theories of learning
from Frameworks and the related practices embedded in Foundations, thus contributing to their
math success. Additionally, because the Frameworks course was developed as a college-level
course, they expected it to provide an attractive alternative to colleges’ other success courses,
which tended to be developmental or noncredit courses.

However, because of the widespread implementation of student success courses at the
codevelopment colleges, many NMP-eligible students had already taken a success course, lead-
ing many colleges to exclude them from the NMP target population. The Frameworks course
also created challenges at schools where success courses were not mandated, as students were
hesitant to enroll in a course that was not required or that they perceived to be less applicable to
their major. Some advisers also noted having difficulty selling the seven-hour Frameworks and
Foundations series to students when other math offerings demanded fewer hours of them. Final-
ly, when there were only a few sections of Frameworks and Foundations available, it was diffi-
cult to fit both courses into students’ schedules. This challenge was exacerbated at the six col-
leges that attempted to link the two courses, requiring the same group of students to enroll in

5This count includes the college that implemented its own prestatistics course instead of Foundations.
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both. These difficulties ultimately led five of these schools to drop the linking of the courses by
the spring 2014 semester.

Summary

Given the ambitiousness of the NMP and the fact that many problems, such as the applicability
of NMP courses at four-year colleges, had yet to be resolved, the lower enrollments in NMP
courses are not necessarily surprising. Enrollment difficulties are common even among less am-
bitious classroom reforms, such as learning communities, which attempt to link a student suc-
cess course with a developmental education course.” Large-scale implementation of classroom
reforms has tended to occur most often in situations where a college mandates the change for all
students, a difficult thing for most codevelopment colleges to undertake given the applicability
issue. Still, these low course enrollments signaled that the “built for scale” NMP initiative faced
a number of challenges the Dana Center needed to address in order to meet its hopes for the
NMP’s widespread adoption.

"Visher et al. (2012); Zachry Rutschow et al. (2011); Quint et al. (2011).
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Chapter 3

Initial Implementation of the NMP Courses

Instead of going to my husband, asking how many Christmas lights we need
to go across the house, I can figure it out. Take that! ... I figured out the for-
mula — I wrote it out — and figured it out. ... I get excited because I can do
math ... on something someone needs to do every day. — Jenny

The routine shortcuts used in most math classes fail to teach students the
value of math in representing other phenomena, so they can’t use the math
they have learned in other settings.... Math becomes a self-contained subject,
a requirement for transfer or for other courses, but not something valuable
for its applications in other subjects and its areas of life outside school. —
Norton Grubb, professor emeritus, University of California-Berkeley'

Jenny nearly pops out of her seat. “I like it that I can go and figure out how many strands of
Christmas lights I need on my house without my husband. That was ... a big accomplishment.”
She still doesn’t know if she is going to pass the course, but Jenny can tell you a myriad of ways
that she understands math better than she ever has. “It’s different because it’s not ‘Try to find the
answer for x.’... It’s more real life stuff, so you can relate to it. And that’s how I think I under-
stand it better.” Jenny is about halfway through her Foundations course and can’t say enough
about how it is different from past math courses she’s had. Another student in her class agrees:
“Instead of just memorizing a formula, you’re understanding how it’s used — how you can ap-
ply it in real life.” It has even changed Jenny’s perspective of herself — almost. “I’'m telling you,
[before Foundations] I could not take a fraction and turn it into a decimal. I could not take a dec-
imal and make it into a fraction. I was dumb. Dumb.” She may not be fully confident in her ex-
pertise, but math in Jenny’s world is definitely looking different from the way it did before.

Beginning in fall 2013, eight of the nine codevelopment colleges that joined the New
Mathways Project (NMP) initiative in fall 2012 implemented at least one NMP course, with
most colleges implementing both the NMP’s Foundations of Mathematical Reasoning statistics-
and quantitative-reasoning-focused developmental math course and the Frameworks for Math-
ematics and Collegiate Learning college-level student success course. In spring 2014, most of
the colleges followed this by offering the NMP’s Statistical Reasoning course, using the Dana
Center’s NMP curriculum in all three courses. This chapter describes the colleges’ experiences
implementing these three NMP courses during fall 2013 and spring 2014. It begins with an

'Grubb (2013).
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analysis of the implementation of the Foundations and Frameworks courses and the supports
that the Dana Center provided in this process, then examines colleges’ implementation of the
Statistical Reasoning courses. Faculty and student responses are interspersed throughout. The
key findings from this chapter are:

e College faculty generally implemented the NMP Foundations, Frameworks,
and Statistical Reasoning courses with fidelity to the Dana Center model, in-
cluding coenrolling students in Foundations and Frameworks, having suc-
cessful students enroll in Statistical Reasoning classes, and using the Dana
Center-designed NMP curricula throughout the courses.

e NMP math courses (Foundations and Statistical Reasoning) looked qualita-
tively different from traditional math courses, with high levels of student en-
gagement with problem-solving activities, small group learning, and teachers
facilitating learning through short lectures and individual support.

e Faculty generally responded positively to the real-world applications inherent
in the NMP curricula, but about half the faculty cited concerns, including the
heavy load of preparation needed to implement the course and a perception
of missing algebra or math content.

e Students responded positively to the Foundations and Statistics courses,
highlighting the differences between these courses and those they had taken
in the past. Students particularly appreciated the alternative, non-algebra-
focused content and the application of math within a real-world context.

Building It from the Ground Up: The Codevelopment Colleges’
Implementation of Foundations and Frameworks

In July 2013, the Dana Center released the curricula for the Foundations and the Frameworks
courses, allowing faculty members about five to six weeks to become familiar with the materi-
als before teaching them. The courses were built to serve as a common starting point for each of
the NMP’s three pathways, including Statistical Reasoning, Quantitative Reasoning, and
STEM-Prep. The Foundations course was designed as a one-semester, four-contact-hour devel-
opmental course, which could be offered as one class section or a combination lab and instruc-
tion course.” The course was to be recommended to students who had one or two developmental
math need(s), with students expected to have at least a basic understanding of number opera-
tions, fractions, decimals, and percentages.

*Charles A. Dana Center (2013).
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Active learning serves as the primary pedagogical approach in all the NMP courses. In
Foundations and Statistical Reasoning, students are “expected to actively do [math] — such as
analyzing data, constructing hypotheses, solving problems, reflecting on their work, and making
connections” among and between mathematical concepts.’ Each course was designed around a
set of learning goals that sought to develop students’ ability to communicate using math; prob-
lem-solve; reason and make decisions using mathematical, statistical, and quantitative infor-
mation; evaluate the quantitative arguments using mathematical information; and use appropri-
ate technology to apply mathematical concepts. (See Box 3.1 for a sample Foundations lesson.)
In addition, each course has a set of content learning outcomes, which in Foundations includes
strengthening students’ numeracy skills; proportional reasoning skills; algebraic competence,
reasoning, and modeling; probabilistic reasoning to assess risk; and quantitative reasoning in
personal finance and civic life. To accompany the Foundations course, a technology package
was developed to be the primary vehicle by which students were to complete their homework
assignments and receive extra assistance with their in-class learning.*

The college-level Frameworks was developed to meet the criteria set forth in the Texas
Academic Course Guide Manual for a cross-listed psychology and education course (PSYC or
EDUC 1300).° The course teaches students the research and theory behind the psychology of
learning, cognition, and motivation; the factors that affect learning; and the application of learn-
ing strategies. (See Box 3.2 for a sample Frameworks lesson.) The theories central to the
Frameworks course include Carol Dweck’s concept of the growth of intelligence; Albert Ban-
dura’s social learning theory; Bernard Weiner’s attribution theory of motivation and emotion;
and Paul Pintrich’s and Barry Zimmerman’s models of self-regulation, including John Flavell’s
work on metacognition.® Within the Frameworks courses, students were also expected to apply
these theories to themselves, using learning inventories that help them identify their strengths
and weaknesses as strategic learners.

The students enrolled in the NMP classes tended to mirror their colleges’ demographics
(see Table 2.1 in Chapter 2). Most classes were evenly split by gender, with a mix of Hispanic,
African-American, and white students similar to each college’s overall makeup. Students
ranged in age from just out of high school to much older, with some adults returning to college
after many years away.

*Charles A. Dana Center (2014h), p. 2.
“Charles A. Dana Center (2013, 2014a, 2014h).
>Charles A. Dana Center (2014a, 2014d).
%Charles A. Dana Center (2014b).
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Box 3.1

A Sample Foundations Lesson: Measuring Blood Alcohol Content

This lesson builds on previous lessons in which students were introduced to the use of var-
iables in mathematical equations. Key goals of those lessons were for students to begin to
understand how substituting one variable for another can yield a simplified formula and to
be able to write out the order of operations to evaluate a given formula. In this lesson, stu-
dents are expected to expand on this as they simplify the formula and analyze the sequence
of steps needed to determine blood alcohol content (BAC). The formulas here are more
extensive than previous ones, involving the use of multiplication and addition. The key
goals are for students to understand how the location of a variable affects the size of an ex-
pression and to be able to write out the order of operations to evaluate a formula.

The lesson begins with the distribution of a handout that provides an introduction to the
measurement of BAC, the formula used for estimating it, the variables in the formula, and
four discussion questions to consider during the lesson. The teacher then asks students to
think about the variables in the equation (question 1) and talk with one another about their
thoughts. After several minutes of this, responses from students are taken within class as a
whole, with discussion focusing on why each variable and its location might be important
to the BAC calculation. In addition, the class talks about how certain variables might
change depending on the person being examined, and about the numbers that are held con-
stant within the formula (which is based on the average rate of elimination of alcohol as
well as a conversion factor involving individuals’ weight, the density of alcohol in a stand-
ard drink, and the density of water in an average person). Students then consider the case
of a male student who weighs 180 pounds and drinks five beers. In small groups, students
are asked to simplify the original equation with these known values so that only two varia-
bles remain in the equation (question 2). Using this simplified equation, students are then
asked to consider how the student’s BAC changes one, three, and five hours after his first
drink and what patterns they see in the data (question 3). Finally, students are asked to
write down the sequence of steps they used to get to the BAC, being specific about par-
ticular steps such as adding, multiplying, or subtracting certain values and the order in
which they used them to complete the operation (question 4).

Instructors are given a set of guiding questions to be explored with students as a class or
within small groups:

* Inan equation with two operations [use an example from the lesson], how do you de-
cide which operation to do first?

*  How do you decide which operation to use? What if negatives are involved?
*  How can you check if a solution to an equation is correct?

After working through the discussion problems, the instructor wraps up the lesson, empha-
sizing the new concepts that students learned and having them refer back to the objectives
for the lesson (from the handout) to ensure that they recognize them from the activity. The
instructor then previews how the lesson will lead to the activity in the next class, in which
students will learn how to solve for variables when given the BAC.
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Box 3.2

A Sample Frameworks Lesson: The Plastic Brain and Smart Thinking

In this lesson, students learn about basic brain anatomy and how neural connections are
strengthened with persistence and practice as well as how habits are formed and can be
broken. A key goal for the lesson is for students to understand the plasticity of intelli-
gence and how they can increase their learning through purposeful engagement and prac-
tice. As pre-work for the class, students are asked to read an article entitled “You Can
Grow Your Brain,” which explains that recent advances in brain science (neuroplasticity)
have demonstrated that the brain is an adaptable organ that can grow, change, and im-
prove over time (in contrast to earlier concepts that people are born with a certain number
of neurons that diminish and die off as we age). The instructor begins the lesson by hav-
ing students form small groups in which they discuss the three most important ideas from
the article. One member from the group summarizes their thoughts for a group discussion
with the full class.

The teacher then shows students a short video introducing the main topic of brain plastici-
ty. The video emphasizes that while it’s difficult to get a signal across a neural synapse
when people first learn something new, these connections are strengthened over time and
become effortless once we have learned the new task. The teacher poses the question,
“What happens in extreme cases? What if half our brain was removed because of a debili-
tating disease?” Another video clip shows how the brain physically rearranged itself in a
young girl who had the right side of her brain removed. Students have small group discus-
sions, considering what surprised them about what they learned about the brain and how
this connects to learning. The teacher cites a number of studies from prominent institutions
such as the National Institute of Health and Rice University to emphasize that the plasticity
of the brain is a research-based concept and introduces the idea of purposeful engagement,
whereby individuals can choose to change their brains similar to how they would strength-
en a muscle in the body. The teacher is encouraged to emphasize the way students may
grow smarter through purposeful engagement.

The instruction then dives more deeply into the capability of the brain. In a group discus-
sion, students are asked to guess how many neurons are in the brain (100 billion) and, to
make this more concrete, to consider how long it would take them to count these neurons
(assuming it took one second to count each neuron). Upon working this out within their
small groups, students realize the answer is roughly 3,171 years. This is intended to dispel
the myth that people use only 10 percent of their brains, with an accompanying article that
critiques that idea. The teacher then discusses how scientists use the analogy of the Internet
to understand the brain, where connections between neurons are the key elements for
boosting intelligence.

(continued)
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Box 3.2 (continued)

The final part of the lesson introduces cognitive psychology and its relationship to neuro-
science, along with a video excerpt of Arthur Markman introducing the concept of “‘smart-
er thinking,” which emphasizes developing smart habits and acquiring and applying high-
quality knowledge. Students are asked to reflect on their own personal habits and consider
how habits are formed and broken, with additional video clips of Markman discussing
how to change bad habits. Students identify and write down a bad habit they want to
break, with two or three students sharing their habits with the class. Students then write a
habit diary, in which they consider the times and places when they engage in this habit and
the associated feelings. The teacher connects these issues with the habit formation process,
emphasizing the connection to a particular environment or place and helping students think
through the process of habit breaking. Students are encouraged to monitor the unproduc-
tive habit over the next month and keep a journal of their efforts to break it. Finally, this
discussion is used to introduce the value of journaling, which will be a key exercise in stu-
dents’ homework exercises over the course of the semester.

Lessons from the Field

During site visits to the colleges in fall 2013, MDRC researchers found that most of the
faculty at codevelopment colleges were implementing the Foundations and Frameworks courses
with a high level of fidelity to the Dana Center design. Of the seven colleges that implemented
the Foundations courses in fall 2013, all but one college used the Dana Center curricular materi-
als faithfully throughout the semester.” Among the eight colleges that implemented the Frame-
works courses, seven followed the Dana Center Frameworks curricula closely.® In observations
of NMP classrooms, Foundations faculty were focused on developing skills such as estimation,
graphical analysis, and understanding distributions and proportions. Frameworks courses were
focused on activities that built students’ understanding of the brain and theories behind
knowledge acquisition while also developing students’ awareness of campus resources, motiva-
tion for college success, and use of study strategies and skills. Though a few faculty did mention
making minor alterations to the courses, such as removing some activities in order to fit a lesson
within one class period, all the colleges but one stayed with the basic outline and framework for
the course lessons.

"Two codevelopment colleges did not implement the Foundations courses. One college was unable to en-
roll enough students to offer the course until spring 2014, and the second college chose to stay with its own
accelerated prestatistics developmental math course.

$0ne codevelopment college did not implement Frameworks because it was unable to enroll enough stu-
dents to offer the course.
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The pedagogical approach and student interactions in the NMP Foundations courses
were visibly different from those in non-NMP developmental math courses. Upon entering
NMP classrooms, observers quickly noted students’ talkativeness and steady interactions with
one another, with multiple students chatting about previous lessons or life situations. Founda-
tions students worked primarily in small groups, interactively solving multistep math problems
focused on real-world content. The group work was peppered by occasional short lectures from
the teacher around specific issues with which different student groups were struggling. Larger
group discussions also occurred, allowing students to share particular solutions to a problem
with one another. These interactions were in sharp contrast to the format of most non-NMP de-
velopmental math courses, which centered around the teachers’ lectures on a particular concept
and students individually practicing the concept at their desks. In many cases, instructors in
these developmental math classes focused on teaching a specific formula or variable, encourag-
ing students to memorize the formula and practice its application repeatedly during class.
Though there were some instances of small-group learning in developmental math courses,
overall these courses did not focus on active learning to the extent that the NMP courses did.

Teaching and Learning in the NMP Classrooms: The Faculty Perspective

In general, faculty members teaching Foundations and Frameworks courses appreciated
the grounding of the curricula in real-world contexts. One teacher discussed how these real-
world contexts helped engage students in learning math: “Yesterday in class, we were compu-
ting BMI [body mass index], and all of a sudden, I saw a group of girls not really paying atten-
tion — they were computing their own BMI!” They also appreciated how the contextualized
math problems pushed students to critically analyze quantitative information in their own
worlds. As one faculty member noted, “This class teaches students to think. ... It gives them a
boldness — there’s a confidence there. ... There are so many things that are practical, real
world. ... They’ll [students] challenge what they saw in a magazine; they’ll challenge what they
heard on the TV. They’ve grown mathematically.”

Some faculty members who taught Foundations courses also noted positive differences
in students’ work and engagement in class. As one staff member said, “Students seem more en-
gaged [in the NMP classes] because it’s fast paced, [and they are] working in groups.” In addi-
tion, faculty believed that students were holding each other more accountable for both their
work and attendance in the NMP classes. As one instructor said, “Students become not just
mathematically ready, but mature students. They learn how to study together — how to get into
groups and work outside of class. These students work a lot outside of class together. Those are
things you don’t get in a regular developmental course, as much as you try.”

In interviews, most faculty members teaching Foundations and Frameworks empha-
sized their intention to implement the Dana Center curricula faithfully, even in cases where they
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disagreed with the content. Faculty members at about half the colleges commented on their de-
sire to supplement the courses with some of their own materials; however, most refrained from
adding in many additional resources, emphasizing their efforts to provide the Dana Center with
a more pure implementation of the curricula. As one faculty member noted, “We’re doing it [the
Foundations class] the way it was presented to us. ... [Based on our knowledge] as teachers and
our educational philosophy — we know what needs to be added to it. But our data has to be that
we’re using this product, and does it work or does it not work?”” All the colleges also provided
feedback to the Dana Center on their suggested revisions to the curricula, with a few colleges
heavily involved in this process on a weekly basis.

Although there were many positive aspects of NMP implementation, a number of facul-
ty members raised concerns about the preparation and the curricula. Faculty at almost all of the
colleges noted the heavy lift in preparing for NMP courses or trying to fit all the content within
the more active-learning-focused lessons. Some commented that they spent many hours prepar-
ing for courses, with one instructor declaring, “I have an adjunct that’s taking over for me and
it’s a lot of work for her. ... She’s having to do so much extra work, as compared to if she was
taking over my Algebra class.” Others noted spending a lot of time helping students outside of
class, given that most of the class lessons were devoted to small-group learning. One faculty
member stated, “I have three weekly study sessions with them for homework only — so I meet
with them three additional hours where they can come in.”

Faculty members at four of the colleges also expressed concerns over the content of the
courses, with some worrying that the Foundations course did not have enough math, was too
rigid, or was less rigorous than traditional developmental math courses. For example, one
Foundations instructor had concerns about rigor behind the exam questions, arguing that an an-
swer was “no indication that a student was ready for a college level statistics course.” About
half of those teaching Frameworks courses had similar concerns, noting either the lengthy
amount of time needed to prepare and implement the course or the view that the course packed
too much into the lessons.

The technology component, intended to supplement and support the NMP courses, al-
so caused problems. Faculty and students both said that the instructions that were meant to
guide students in their work were too ambiguous and that the program provided incorrect an-
swers or did not recognize correct answers. These difficulties with the homework platform
hampered students’ engagement at a number of sites, and instructors at two colleges stopped
using it altogether.

Teaching and Learning in the NMP Classrooms: Student Responses

In the focus groups conducted with students at the eight codevelopment colleges that
implemented NMP courses in fall 2013, students at the seven colleges that offered Foundations
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responded positively to the course’s accelerated nature and nonalgebra content. Students at sev-
eral colleges were excited that they would be able to complete their developmental and college-
level math requirements in one year. In one student’s words, “I took this class so that I wouldn’t
have to go through so many remedial classes. ... That’s all I heard — fewer classes!” Students
who had had trouble with algebra appreciated having a different math option.

Interestingly, while many students spoke disparagingly about algebra from past experi-
ences, the activities from Foundations that they found most engaging often covered algebraic
content. For instance, classes in which students measured BMI or calculated someone’s blood
alcohol content focused on the use and manipulation of algebraic formulas. Overall, students
argued that the context made mathematics seem more approachable and interesting. As one stu-
dent explained, “I did the whole blood alcohol level thing on my husband a few weeks ago. I
was like, “Your blood alcohol level is approximately #his.””” Another student emphasized how
this approach helped make the math they were learning more relatable: “Instead of just memo-
rizing a formula, you’re understanding how it’s used — how you can apply it in real life.” It
appears the application of the algebraic content to real-life situations helped counteract their
negative perceptions of the content.

Students were of mixed opinions about the active learning approach and the small-
group work that dominated NMP classes. A number of students appreciated the opportunity to
interact more closely with their peers in the NMP courses. As one student emphasized, “If
there’s anybody [who is] lacking the [information] ... somebody else can help them out.” Oth-
ers appreciated how the group work allowed them to learn in different ways, “befriend people in
[the] groups ... and ... learn different ways to do problems.” Some students were less positive,
noting that the interactive approach interfered with their learning or limited the time they had to
learn content. As one student explained, “it was hard — there was no lecture. ... It took forever
to figure everything out. ... We have a lot of math anxiety ... so when you’re not getting help,
all you do is regress, and you shrink in, and you just want to give up.”

Students at most schools (five of eight) also generally liked the Frameworks course and
the opportunities it provided to expand their understanding of their own learning, study skills,
and the services the college provided. One student said, “I like that we got in groups and had to
search out all the access [to resources] we had as students in the college. It helped us to know
where’s what, who to talk to.” Others appreciated the learning-specific topics, such as lessons
related to time management or learning styles. Students who didn’t like the Frameworks course
generally felt that the course taught them about concepts they already knew and that the course
shouldn’t be mandatory for all students. Students at a few colleges also didn’t see how the
Frameworks course connected with Foundations (though they were aware that the courses were
supposed to be linked).
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Spring 2014: Implementation of the Statistical Reasoning Course

The NMP Statistical Reasoning course was the first college-level pathway course that the Dana
Center developed among the three pathways. The course was aimed toward general education
and social sciences students and was intended to be offered as a four-credit course, with an op-
tion to cut the course to three credits with the removal of some topics. The Statistical Reasoning
course curriculum was organized around broad statistical content, with a focus on developing
students’ knowledge of one-variable and bivariate data, probability, categorical data, confi-
dence, hypothesis testing, and chi-square testing. (Box 3.3 presents a sample Statistical Reason-
ing lesson.) The course met all requirements of the Texas Academic Course Guideline Manual
for a college-level statistics course, meaning that it should be transferable from two-year to
four-year colleges. As with Foundations, the Statistical Reasoning course was focused on active
learning, with students doing the work to analyze statistical data and construct and test hypoth-
eses while learning key statistical concepts.’

The Dana Center worked with incoming statistics teachers during fall 2013, offering an
in-person training for faculty members slated to teach the Statistical Reasoning course as well as
online webinars. Unfortunately, due to development issues, the Dana Center released the curric-
ulum to faculty members in three separate batches during the spring semester while they were
teaching the course. Faculty members implementing the Statistical Reasoning courses were
asked to closely follow and give feedback on the curriculum. The Dana Center planned to de-
velop a revised version of the curriculum during fall and summer 2014 based on their feedback.

Lessons from the Field

Due in part to low enrollment in Foundations in the fall, most colleges had relatively
low enrollments in their NMP Statistical Reasoning courses in spring 2014. Six of the seven
colleges that offered Foundations in fall 2013 offered the NMP Statistical Reasoning course in
spring 2014, though they generally offered only one section of the course; one of the six also
offered its own internally developed statistics course, allowing successful Foundations students
to enroll in either course at their discretion. The seventh college that implemented the Founda-
tions course was unable to fill the spring NMP statistics course and placed students in its tradi-
tional statistics courses instead. The codevelopment college that had offered its own prestatistics
course instead of Foundations also offered its own statistics courses.

Despite these challenges with Statistical Reasoning enrollments, three of the seven
codevelopment colleges that implemented both Foundations and Frameworks in fall 2013 of-
fered these courses again in spring 2014, with two colleges offering more sections in spring than

°Charles A. Dana Center (2014f).
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Box 3.3

A Sample Statistical Reasoning Lesson: Designing Experiments

This lesson builds on previous lessons in which students have been learning broadly about
the statistical analysis process and different sampling methods in preparation for learning
more sophisticated statistical methods, such as determining Z-scores. In this five-part les-
son, students explore the concept of random assignment and discover the purpose of in-
cluding a control group in an experiment. Key goals for this lesson are for students to un-
derstand the importance of controlling for extraneous variables in experiments, with spe-
cific focus on random assignment; to understand when conclusions can be drawn from a
study; and to learn how to form and conduct an effective study group.

Based on prework in which students identified the treatment and response variables in two
different experiments, the instructor breaks students into groups to list factors besides the
treatment variables that could affect the response variables in the two studies (which are
focused on food coloring’s effect on soda preferences and methods for reducing bacteria
after handling raw chicken). Students share their thoughts with the class, after which the
instructor defines the nontreatment variables as “extraneous factors” and has students
brainstorm methods for controlling these issues.

Students are then asked to design an experiment that tests two methods for surgically re-
pairing a hernia. Using a chart that lists each subject’s study number and age, students
work in pairs to try out two different methods of random assignment, such as a coin toss or
drawing subject numbers out of a hat. Students are asked to create age dot plots of the
groups, calculate the average age for each of the dot plots, and then compare the dot plots
with those of other pairs. The instructor asks the students to compare the success of each
method in creating groups of students with similar characteristics, noting that the key goal
is to make all experimental groups as similar as possible with respect to extraneous factors.

The instructor then moves the discussion toward a deeper understanding of control groups,
blinding, and placebos. The teacher and students discuss a medical experiment in which
doctors drilled holes into the brains of patients with Parkinson’s disease and gave cell im-
plants to some but not all of the patients. In small groups, students talk about why the sur-
geons did this, followed by a group discussion facilitated by the instructor. Students then
pair off to work on an exercise related to a double-blind test of hiking boots. After the pairs
have worked through several questions outlined in their materials, the instructor facilitates
a group discussion, highlighting the importance of blinding in experiments and when this
method can and cannot be used.

(continued)
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Box 3.3 (continued)

The teacher concludes the lesson by guiding students through the process of assessing a
claim within samples versus within a larger population, which incorporates the key points
from the previous lessons. Students are divided into small groups and asked to assess the
differences between the sample population and the general population with two different
studies: one analyzing women’s preferences for the gender of an unborn child and another
analyzing the impact fonts have on perceptions of task difficulty. Students compare dot
plots of various characteristics of random samples from the general population with those
from the sample participants and answer questions that are designed to lead them to con-
clude that the sample participants are most likely different from the general population.
Through a group discussion, the instructor underscores that the random assignment pro-
cess helps determine whether there is strong evidence against a random chance explana-
tion for difference in a sample population. The instructor ends the lesson by facilitating a
discussion around the pros and cons of study groups and guidelines for establishing these
groups with other students.

they had in the fall. In addition, the one college that had been unable to start the Foundations
and Frameworks courses in fall 2013 offered one section of each of these courses in spring
2014. This movement toward spring implementation of Foundations and Frameworks was
above and beyond the Dana Center’s original expectations for codevelopment colleges.

As in fall 2013, MDRC researchers noted a high level of fidelity to the NMP curricu-
lum in observations of the Statistical Reasoning courses. Faculty members at almost all of the
colleges were using the Dana Center curriculum and focused on the key topics underscored in
these lessons, such as proportions and sampling variability. They were frequently observed
breaking students into small groups and allowing them to collaborate on problems or questions
together before sharing their observations or conclusions with the class. As in Foundations and
Frameworks courses, students were highly interactive in the classes, which was in sharp con-
trast to the more lecture-based non-NMP statistics courses.

The Faculty Perspective on Statistical Reasoning

Faculty members’ responses to the NMP Statistical Reasoning course were mixed, with
about half the instructors praising the curriculum for its approach and content and others con-
cerned that it did not provide enough support for their students’ math learning. As with the
Foundations course, instructors appreciated the focus on the conceptual understanding of math
and math learning in real-life contexts. As one instructor said, the Statistical Reasoning course
“really dives into the concepts and gives [students] a true understanding of” statistics. Others
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pointed out that the real-world examples helped students to engage more in their math learning
and to feel like they’re getting something valuable out of the course.

But like the fall 2013 instructors, spring 2014 faculty members raised concerns related
both to the NMP course content and to the pressure they felt in implementing a new course un-
der development. As with Foundations faculty, they reported having to spend a lot of time pre-
paring to implement the courses, and nearly all were frustrated by the delayed release of the
course materials. As one instructor stated, “I’m teaching this class starting in January, and I
don’t even get the full curriculum. It’s [going to] come out in phases throughout the semester.
... As an instructor, you want your curriculum.” Faculty at all campuses continued to express
frustration with the technology component that was meant to accompany the course, and only
one instructor continued trying to use the platform throughout the semester.

Faculty members at about half the colleges also noted concerns about the course con-
tent. Those at two of the three colleges that did not implement the Statistical Reasoning course
were worried that the course was too scripted or that it was not rigorous enough. Instructors at
three of the six colleges that did implement the course also raised questions about the content,
wondering whether the NMP courses provided enough math content for students to be success-
ful in their later courses. Because of these concerns, faculty members at about one-third of the
colleges were unsure whether they would continue using the Dana Center-developed curriculum
in the future, with many suggesting that they might alter it in significant ways to address its per-
ceived inadequacies.

Student Responses to Statistical Reasoning

Overall, students enrolled in Statistical Reasoning classes were positive about the
courses and appreciative of the content and approach. As with Foundations, they continued to
like the real-world applications, with many students arguing that this made math much easier to
learn than in their previous courses. Students liked that there were multiple methods taught to
answer a problem and that several examples were often used to explain a particular concept. As
one student described it, “When there’s more of one way of saying the same thing, it puts it in
long-term memory. ... Maybe you’ve struggled coming to that conclusion, and you ask, ‘How
did you do that?’ and then you’re like, ‘Oh! That’s way easier.”” Most students also appreciated
the group work, noting that they had “a good support group” or that they often studied together
outside of class. Many students also talked about how excited they were to be completing their
college-level math requirement.

When students had complaints about the course, they were often related to their percep-
tion of how their teacher was feeling about it. For instance, one student argued that the course
developers were “rushing her [the teacher], and if she’s falling behind, she feels pressured to
catch up. It’s not her fault. ... She just has so much to cover — we have to rush through every-
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thing.” A few students also noted the challenges with the slow rollout of the course and the dif-
ficulty of keeping up with the different course documents without a textbook.

By the end of the year, however, students in the NMP statistics classes at most of the
colleges felt positive about the course and said they would recommend it to a friend. In the
words of one student, “I’ve already told someone ... it’s more useful.” Students at other colleg-
es had similar thoughts, noting, “If a student has ever struggled with math in the past ... this
would be a great class to take. ... If people think that they need an extra push or more under-
standing ... I definitely recommend it. For people like me ... I recommend it.”

Summary

Overall, the codevelopment colleges made good progress in piloting and implementing the
NMP courses during the 2013-2014 academic year. Students and faculty both appreciated the
different approach of the courses, particularly the curricula’s focus on real-world content that
helped students see the relevance of math for their own lives. By the end of the year, many
NMP students stated that they would recommend the course sequence to a friend. Perhaps the
most difficult issue raised with the NMP courses was faculty members’ perception that the cur-
ricula were not as rigorous as their own developmental math or statistics courses. In many cas-
es, these concerns were related to the absence of algebra content, as some instructors felt that
students would need these skills in their future classes or careers. Nonetheless, as discussed in
the next chapter, many Foundations students who took either an NMP or a non-NMP statistics
class in spring 2014 did succeed in passing this college-level course. Whether this beginning
achievement will be translated into success throughout their college careers remains to be seen;
this is something that MDRC researchers intend to track in future studies of the NMP.
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Chapter 4

Student Developmental Math Outcomes

L'l also say, I really think pre-stats is a lot harder than stats. I don’t know if
that’s me — because I'm dumb when it comes to math — or did I learn so
much from last semester that it seems easier for me this semester? [ can’t re-
ally tell you either or, but to me, it just seems like it’s a whole lot easier. A
whole lot easier. — Jenny

When you re looking at students coming in having to do developmental work,
they have taken this material before, and in the case of mathematics, some-
times many, many times before. So if we re just offering a rehash of what
they 've experienced previously in school, why would we expect the outcome
to be any different? — Myra Snell, professor of mathematics, Los Medanos
College'

Jenny appears again in spring 2014, where she is part of a focus group of students taking the
New Mathways Project (NMP) Statistical Reasoning class. Somewhat to her own amazement,
she passed the Foundations course. “I passed it, and I did it fast. And I was able to understand
and process it!” She is now in the college-level statistics class and feeling good about it. As she
mentions above, she finds the statistics class to be a lot easier than the Foundations course she
took the previous semester. She seems much more hopeful that she will pass this class than she
was about Foundations, pointing toward a growing level of confidence in her own math abilities.

As described in Chapter 1, the NMP is intended to improve academic outcomes for stu-
dents enrolled in developmental math, including the rate at which students pass developmental
math classes, complete their developmental math requirements, and enroll in and pass a college-
level math course. This chapter describes the prevalence of developmental math needs and his-
torical rates of success in developmental math at eight of the nine codevelopment colleges that
worked with the Dana Center to implement the NMP beginning in fall 2013.? It also summariz-
es descriptive outcomes for students who enrolled in NMP courses during the 2013-2014 aca-
demic year, along with corresponding outcomes for students enrolled in traditional developmen-
tal math courses during the same period. The key findings from this chapter are:

'Snell (2010).
*Student-level data were not available for Alamo-Northwest Vista College; this college is not included in
analyses presented in this chapter.
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e As at many community colleges across the country, nearly half the students
at Texas community colleges, including the codevelopment colleges, arrive
at school with one or more developmental math needs and are required to
pass developmental math courses before taking college-level math.

e Fewer than 20 percent of first-time-in-college students recommended for de-
velopmental education courses in Texas complete a college-level math
course with a grade of “C” or better within three years of enrolling in college.

e Over 60 percent of students enrolled in the NMP Foundations course in fall
2013 successfully completed the course, and 30 percent of Foundations stu-
dents successfully completed a college-level statistics course, primarily NMP
Statistical Reasoning, by the end of spring 2014. Additional research is need-
ed to estimate the effects of the NMP on these student outcomes.

Mirroring the Nation: A Picture of Remedial Need in Texas
Community Colleges

While few large-scale studies of developmental math needs among community college students
have been conducted, research suggests that developmental math needs are pervasive among
first-year community college students. One study of more than 250,000 first-year students en-
rolled in 57 colleges across seven states found that 59 percent of these students were referred to
developmental math.’ The same study also found that these students faced a low likelihood of
success in developmental math courses: Only one in three students with developmental math
needs had completed his or her developmental math requirements three years after initial en-
rollment in college.

In Texas, students’ developmental education needs are assessed upon entry into college
through developmental education placement exams in reading, writing, and math.* Those who
score above established cutoff levels in particular domains are assessed as having no remedial
needs in those areas — also known as being “TSI (Texas Success Initiative) complete” in read-
ing, math, or writing. Students assessed as having remedial needs are required to take a series of

*Bailey, Jeong, and Cho (2009).

*Before fall 2013, Texas community colleges used a variety of placement tests, such as ACT Compass and
ACCUPLACER, to determine students’ level of need and college readiness. Beginning with the fall 2013 se-
mester, the Texas Higher Education Coordinating Board introduced a new TSI placement exam with standard
cutoff scores to determine whether students are college ready in math, reading, and writing. Placement scores
from older tests may also still be used for placement. See Texas Higher Education Coordinating Board (2013)
for more details.

42



developmental education courses in order to become TSI complete.” The number of courses
required varies according to students’ placement score and the college they attend. Most colleg-
es have traditionally had a series of three or four developmental math courses, with students
being placed within this course sequence based on the extent of their need. Students placed in
courses two, three, or four levels below college level must complete each developmental level
successfully before entering the next course in the series. Once students have successfully com-
pleted the full series of developmental courses, they are deemed TSI complete and are eligible
to enroll in college-level courses.®

The Texas Higher Education Coordinating Board (THECB), the leadership and coordi-
nating entity for Texas higher education systems, publishes reports summarizing enrollment,
degree attainment, and other outcomes among Texas community college students. One area that
the THECB examines is the overall proportion of students entering Texas community colleges
with remedial needs and their progress through developmental education. As Table 4.1 shows,
for the fall 2009 cohort, approximately 47 percent of first-time-in-college (FTIC) students were
assessed as having some level of developmental math need.” THECB data also indicate that few
students with developmental math needs successfully completed a college-level math course
with a grade of “C” or better — after three years, fewer than 18 percent of these students had
done s0.® These numbers illustrate that Texas community colleges face challenges similar to
those of colleges in other states: A large proportion of entering students require remediation be-
fore they can enroll in college-level math classes, but many of these students fail to make much
progress through their developmental courses.

>The definition of “TSI complete” can vary over time and between colleges — staff members at one NMP
codevelopment site explained that students at their school used to be considered TSI complete when the stu-
dents reached their final developmental math course, rather than when they reached college-level math. This
policy has since been changed. The new TSI placement test and cutoff scores, implemented in fall 2013, im-
pose statewide standards for determining college readiness.

%Texas Higher Education Coordinating Board (2013, 2014b).

"THECB accountability system data, as reported in January 2014, for the most recent cohort at the time of
writing. In addition to students assessed as having some level of developmental need, approximately 6 percent
of students have an “unknown” level of need, both generally and with regard to math specifically. This group
includes students, such as military veterans, for whom TSI developmental requirements have been waived or
exempted. These students are not required to take developmental classes.

*The THECB measures success in college-level math according to the proportion of students who pass
with a grade of “C” or better. Many of the codevelopment colleges also require students to achieve a grade of
“C” or better in order to advance within their developmental sequence or to complete their final developmental
course. The analyses presented in this chapter therefore use only grades of “C” or better when calculating the
proportion of students who passed courses.
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The New Mathways Project
Table 4.1

Fall 2009 Cohort Developmental Math Needs and Progress at Texas
Community Colleges

Outcome Value
Fall 2009 first-time-in-college (FTIC) students 111,939
Fall 2009 FTIC students not TSI complete in math
Number of students 52,344
Percentage of all fall 2009 FTIC students 46.8

Fall 2009 FTIC students not TSI complete in math who went on to pass a college-level

math course with a “C” or better within 3 years
Number of students 9,157
Percentage of fall 2009 FTIC students not TSI complete in math 17.5

SOURCE: Texas Higher Education Coordinating Board accountability system data, as reported in
January 2014.

NOTE: TSI = Texas Success Initiative.

Developmental Math Progress at the NMP Codevelopment
Colleges

Student-level data from eight NMP codevelopment colleges reveal a picture similar to that at
other Texas community colleges and the country as a whole. MDRC researchers analyzed stu-
dent-level data to estimate the number of students who were not TSI complete in math, the num-
ber of students who enrolled in a developmental math course each semester, and the number who
passed the course with a grade of “C” or better at these eight codevelopment colleges.’ These
data, summarized in Table 4.2, show that only a small proportion of students at the co-
development colleges made progress with their developmental math requirements each semester.

Data were examined for the fall 2011 through spring 2014 semesters. A total of approx-
imately 23,000 to 30,000 students who were not TSI complete in math enrolled at the eight col-
leges each semester. In most semesters, slightly more than half these students enrolled in devel-
opmental math classes, and 24 percent to 28 percent passed such a class with a grade of “C” or

°For this and other student-level analyses presented in this chapter, copies of the reports provided to the
THECB were obtained from these eight schools, including data on students’ placement test scores, their TSI
status (for example, complete, exempt, waived), the courses that they enrolled in, their grades, and other
measures.
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The New Mathways Project
Table 4.2

Developmental Math Enrollment and Pass Rates at
Codevelopment Colleges,
Fall 2011 Through Spring 2014

Students Not  Enrolled in Dev Math Passed Dev Math®

Semester TSI Complete®  Number Percentage = Number Percentage
Fall 2011 30,294 16,474 54.4 7,853 259
Spring 2012 28,125 14,782 52.6 6,985 24.8
Fall 2012 29,675 15,727 53.0 8,231 27.7
Spring 2013 26,043 13,680 52.5 6,854 26.3
Fall 2013 26,266 13,777 52.5 7,340 27.9
Spring 2014 23,611 11,425 48.4 5,739 243

SOURCES: MDRC calculations using college transcript and placement test data.

NOTES: Summer semesters are not shown. Students who enrolled in NMP
Foundations courses are not included.

ncludes all students except those who were TSI complete, waived, or exempt in
math.

bPassed values include only students who passed with a grade of “C” or higher.

better, the grade required by many of the colleges in order to move to the next developmental
math course in the sequence or complete the final course in the sequence. This means that ap-
proximately 70 percent to 75 percent of students assessed as in need of developmental math did
not complete a developmental math course each semester. Thus students who face multiple re-
quired remedial math classes had a low likelihood of completing all the developmental classes
they were required to take.

Student Success in NMP and Non-NMP Courses:
Developmental and College-Level Math Outcomes in 2013-2014

The NMP is intended to help students progress through developmental math and increase the
rates at which they enroll and succeed in college-level math. The program was designed for stu-
dents who are required to complete one or two developmental classes before taking college-
level math, also referred to as being “one or two levels down” from college math. The Dana
Center’s design recommended that NMP students be enrolled in Foundations and Frameworks
courses in the fall semester and enrolled in Statistical Reasoning in the spring semester (assum-
ing successful completion of Foundations). However, as described in Chapters 2 and 3, there
was variation in codevelopment colleges’ implementation of the NMP. Some colleges did not
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pair Foundations and Frameworks; others did not offer the Statistical Reasoning course; and
others did not implement either Foundations or Statistical Reasoning in 2013-2014. In addition,
many schools had difficulty enrolling students into the NMP courses. Given this, NMP recruit-
ment at some colleges was not limited to students with one or two levels of developmental math
need. Staff members at two codevelopment sites told MDRC that NMP classes at their schools
enrolled a number of TSI-complete students who took Foundations as a “refresher course” de-
spite having already satisfied all developmental math requirements. Colleges may also have
recruited students with three or more levels of developmental math need for NMP courses. And
in a few instances, students enrolled in Statistical Reasoning without having previously enrolled
in Foundations.

This section summarizes the enrollment and success rates of students in NMP courses
as well as those enrolled in traditional developmental math courses. Student data were exam-
ined for the fall 2013 and spring 2014 semesters, during the first implementation of the Statisti-
cal Reasoning pathway. This section describes the proportion of students enrolled in NMP and
traditional developmental math courses in fall 2013 who met various milestones by the end of
the spring 2014 semester, including completing their developmental math requirements, enrol-
ling in a college-level math course, and passing a college-level math course.'® Because of varia-
tions in colleges’ assessments, cutoff scores, and other data used to assign students to a particu-
lar developmental level, the summaries presented here focus only on students who actually en-
rolled in a developmental math course, either NMP or traditional, in the fall 2013 semester.
Other students with some level of developmental math need who did not enroll in a course are
not included in these summaries; many of these students likely made little to no progress in de-
velopmental math during the 2013-2014 year.

Students Enrolled in Traditional Developmental Math Courses

Approximately 16,000 students enrolled in traditional developmental math classes at the
eight codevelopment colleges during the fall 2013 semester. This group was relatively evenly
divided among students who enrolled in developmental courses one, two, or three levels down
from college-level math, with approximately 5,000 students enrolling at each level. While many
of the students who enrolled one level down in fall had completed their developmental require-
ments by the end of the spring 2014 semester, fewer of the students two and three levels down

"In addition to traditional, three-course developmental math sequences, many of the colleges offered oth-
er, non-NMP alternatives to developmental math, including modular sequences, hybrid developmental-and-
college-level courses, and alternate accelerated math pathways. Analysis of THECB data shows that among
non-NMP students, approximately 87.5 percent of students who enrolled in a developmental math course dur-
ing the fall 2013 semester enrolled in a traditional class. This analysis focuses only on each college’s primary,
traditional, three-course math sequence when discussing outcomes among non-NMP students.
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had done the same. This result is not unexpected, especially for students with three remedial
math needs, given that they required a greater number of developmental math classes in order to
reach the same milestones as the “one level down” group. Table 4.3 summarizes these results.

Students who enrolled in a traditional developmental math class one level down are
shown in the first column of the table. By the end of the spring 2014 semester, 60 percent of
these students had passed their developmental class, fulfilling their developmental math re-
quirements. These results are similar to the values shown in Table 4.2 — approximately half the
students who enrolled in the developmental class passed it. Of the original group who had en-
rolled in developmental math, 37 percent enrolled in a college-level math class and 23 percent
passed the college-level math class by the end of the spring semester.

The second and third columns of Table 4.3 show the same outcomes for the students
who enrolled in developmental classes two or three levels down from college-level math in fall
2013. By the end of the spring semester, only 18 percent of students in the “two levels down”
group had completed their developmental math requirements, while fewer than 5 percent had
enrolled in or passed a college-level course. Among students in the “three levels down” group,
only 1 percent to 2 percent of students had achieved each milestone.

The final column of the table shows overall results for all students who enrolled in a
traditional math class, whether one, two, or three levels down. Approximately 25 percent of stu-
dents completed their developmental math requirements, 14 percent enrolled in a college-level
math class, and slightly more than 8§ percent passed a college-level math class.

Students Enrolled in NMP Courses

In fall 2013, 233 students enrolled in NMP Foundations across the seven codevelop-
ment colleges that offered the courses.'' These students were more likely to attain each of the
developmental milestones than students who had enrolled in traditional developmental math
courses during the same semester. Table 4.4 shows the rates at which students who had enrolled
in Foundations completed their developmental requirements, enrolled in Statistical Reasoning
or another college-level statistics course, and passed Statistical Reasoning or another college-
level statistics course. As shown in the first column of the Table 4.4, almost 65 percent of these
students passed Foundations, thereby fulfilling their developmental math requirements.'> By the

"Of the eight colleges for which student-level data were available, only seven colleges offered Founda-
tions courses in fall 2013. The eighth college was unable to enroll enough students in fall 2013 to offer the
course.

"In the summer of 2014, the THECB revised TSI standards to allow students who pass NMP Foundations
to be counted as having completed their TSI developmental math requirements for nonalgebra pathways. See
Charles A. Dana Center (20141).
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The New Mathways Project
Table 4.3

Math Outcomes Among Students Enrolled in Traditional Developmental Math Courses at

Codevelopment Colleges,
Fall 2013 Through Spring 2014

Developmental Levels Down of

Math Courses Enrolled In

Outcome One Level Two Levels Three Levels All Students
Students enrolled in a traditional developmental math class in fall 2013 4,965 5,656 5,539 16,160
Among those enrolled in fall 2013 traditional developmental math class,
by spring 2014 (%)
Completed developmental math requirement” 59.7 18.3 1.7 253
Enrolled in a non-NMP college-level math class 36.5 4.8 2.3 13.7
Passed non-NMP college-level math class with “C”or higher 22.7 2.6 1.0 8.3

SOURCE: MDRC calculations using college transcript data.

NOTES: Students enrolled in NMP Foundations or enrolled in both college-level math and any type of developmental math in the
same semester are excluded from the numbers above. Among the remaining developmental math students, approximately 12.5
percent were enrolled in a nontraditional developmental math class (such as a modular or accelerated course). These students are

not shown above.

Students included in this table are shown on the basis of the course they enrolled in, not on their developmental need or
placement test score. Table may include some students who were TSI complete in math but chose to take developmental math

classes.

aCompletion of the developmental math requirement is defined here as passing a traditional developmental math class one level

below college level with a grade of “C” or higher.
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The New Mathways Project
Table 4.4

Math Outcomes Among Students Enrolled in NMP Foundations at Codevelopment Colleges,

Fall 2013 Through Spring 2014

All Colleges Colleges Offering Foundations

Offering That Promoted Enrollment

Outcome Foundations® in Statistical Reasoningb

Number of codevelopment colleges 7 5

Students enrolled in Foundations in fall 2013 233 136
Among students enrolled in fall 2013 Foundations, by spring 2014 (%):

Passed Foundations with “C” or higher 64.8 69.9

Enrolled in Statistical Reasoning or other college-level statistics course 45.5 64.0

Passed Statistical Reasoning or other college-level statistics course with “C” or higher 30.0 48.5

SOURCE: MDRC calculations using college transcript data.

NOTES: 2One codevelopment college did not offer Foundations in fall 2013.

YAt five of the codevelopment colleges, students who were in Foundations in fall 2013 were encouraged to register for Statistical Reasoning in
spring 2014. At the two remaining colleges, either Statistical Reasoning was not offered or students enrolled in Foundations were not encouraged

more than other, non-NMP students to register for Statistical Reasoning.



end of the spring 2014 semester, 46 percent of the Foundations students had enrolled in Statisti-
cal Reasoning or another college-level statistics course and 30 percent had passed it.

These results include a small number of instances where students enrolled in a college-
level statistics course other than the NMP’s Statistical Reasoning. This is intended to more
completely capture student math enrollment and achievement at two colleges where either Sta-
tistical Reasoning was not offered or Foundations students were not specifically encouraged to
enroll in the NMP course. "

The second column of Table 4.4 illustrates results for the subset of five codevelopment
colleges where staff members encouraged students who had completed Foundations to enroll in
Statistical Reasoning, according to the original design of NMP. Among this subset of colleges,
nearly 50 percent of the students who initially enrolled in Foundations in fall 2013 had complet-
ed Statistical Reasoning or another college-level statistics course by the end of the spring semes-
ter. This higher proportion (almost 50 percent compared with 30 percent among all colleges
offering Foundations) suggests that students’ likelihood of passing Statistical Reasoning or an-
other college-level statistics course may depend in large part on whether colleges promote en-
rollment in Statistical Reasoning.

Overall, these results compare favorably against the outcomes shown in Table 4.3 for
students enrolled in traditional developmental math courses. However, care should be taken
when drawing comparisons between the two tables, for a variety of reasons discussed in further
detail below.

Summary

As at other colleges around the country, many students at the codevelopment colleges are re-
quired to pass developmental math courses before they are allowed to enroll in college-level
math. Rates of developmental success have historically been low, and many Texas community
college students do not complete their developmental requirements in a timely fashion. A de-
scriptive summary of outcomes for students enrolled in NMP and traditional developmental
math classes during the 2013-2014 academic year shows that students enrolled in NMP courses
were more likely to meet developmental math milestones, including completing their develop-
mental requirements and enrolling in and passing a college-level math class (primarily Statisti-
cal Reasoning for students enrolled in Foundations). Among other factors, the accelerated na-
ture of the NMP and the encouragement that many schools provided to students eligible to en-

" At this latter college, two college-level statistics courses were available. These courses were not distin-
guished in the course catalogue and thus students who passed the Foundations course could enroll in either the
NMP statistics course or the college’s own college-level statistics course.
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roll in Statistical Reasoning may help NMP students make progress in developmental math and
complete a college-level math course.

But care should be taken when interpreting the outcomes presented in this chapter. Be-
cause these analyses only summarize student data and do not control for other potentially con-
founding factors, differences in outcomes between students who enrolled in NMP and those
who enrolled in traditional developmental math courses are not directly attributable to the NMP
program and cannot be interpreted as estimates of program effects. As discussed in Chapter 2,
codevelopment colleges targeted the NMP program to particular students, placing a variety of
restrictions on which types of students were eligible for the program. Differences in student out-
comes may therefore be due in part to differences in the type of student who enrolled in the
NMP compared with students who enrolled in other courses. Other factors, such as the charac-
teristics of the faculty who taught NMP courses compared with faculty who taught other math
courses, may also contribute to differences in outcomes. Given the limited number of students
who enrolled in the NMP during the 2013-2014 year, results may also reflect some degree of
variability and chance — if a similar set of students enrolled in the NMP in the fall 2014 semes-
ter, their outcomes could be better or worse than the results shown here due to random variation.
Different levels of developmental need between students who enrolled in traditional develop-
mental classes and those who enrolled in NMP Foundations courses may also have affected
outcomes. As discussed previously, staff at two codevelopment colleges have said that NMP
courses at their schools enrolled some students without any developmental math needs. Further
work is needed to better understand these issues.

MDRC plans to undertake additional research to more rigorously evaluate the effects of
enrollment in NMP classes. Through funding from the Institute of Education Sciences, a ran-
domized controlled trial of the NMP will be one of the primary projects conducted within the
new Center for the Analysis of Postsecondary Readiness, a federally funded center focused on
evaluating the promise of new developmental education assessment and instructional reforms.
This analysis will seek to address many of the issues noted and provide a causal estimate of the
NMP’s effects on student outcomes.
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Chapter 5

Moving Beyond the Institution:
Implications for Policy and Practice
from a Statewide Perspective

This was supposed to be my last math class, but now that I'm going into the
bachelor’s program, I need to take another one. ... But, hey, that’s okay —
I'd rather do two than the five [ was going to have to take. — Jenny

Basic structural change is going to take place, and unless policymakers,
foundations, and most important the math leadership — big tent, broad, di-
verse thinking — are involved in this, we’ll have myriad students trapped in
college algebra courses, trapped in front of computers and pressing buttons
for skills that are irrelevant to the workplace. ... Our students will not be the
beneficiaries of that work. ... This is a time to look at statewide reform. —
Uri Treisman, executive director of the Charles A. Dana Center'

During MDRC’s spring 2014 focus groups, Jenny mentions almost immediately that she has
changed her major. She has decided to move on to a bachelor’s degree in business when she fin-
ishes her associate’s degree. Along with this decision came the news that she would be required
to take another math class for entry into this program. However, surprisingly, Jenny has taken
this news in stride. Unlike the scared and intimidated developmental math student of fall 2013,
she shrugs her shoulder: “It’s okay.” Rather than trying to shy away from any more math cours-
es, she seems ready to take on the challenge — and feels fairly confident that she will succeed.

For Jenny as well as dozens of other students at the codevelopment colleges, the New
Mathways Project (NMP) has changed math learning. In focus groups with MDRC researchers,
many students explained how math looked and felt different from the way it had before. Like
Jenny, most of the students were surprised by how relevant math could be to their lives and how
they could more critically evaluate everyday quantitative information, such as sales promotions
and targeted advertisements. Many had started in the NMP classes feeling they could never
grasp math, and many left much like Jenny, more confident in their ability to approach the
quantitative issues that they face in their everyday lives.

This change in students’ perspectives amounts to a powerful statement about the Dana
Center’s efforts to bring the NMP to Texas. In the short amount of time between spring 2012

'"Treisman (2014), minute 40:20.
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and spring 2014, the Dana Center was able to build support for the NMP and partner with the
Texas Association of Community Colleges (TACC) in adopting it in Texas, resulting in all 50
Texas community college system presidents and CEOs agreeing to fund a long-term initiative
focused on making math pathways the norm in Texas. In addition, the Dana Center and TACC
were able to garner millions to support the development of the NMP, including a $2.4 million
legislative appropriation from the state of Texas, a nearly unheard-of event for a community
college initiative. By December 2012, 47 of 50 Texas community college districts were enrolled
and engaged with the project, with a diverse group of nine colleges serving as codevelopment
partners. (See Figure 1.2 in Chapter 1.)

Beginning in summer 2012, the Dana Center began developing the courses, trainings,
and materials to support the NMP’s implementation and recruited nine colleges to assist it in
this process. By fall 2013, eight of the nine colleges were implementing NMP courses, with
over 500 students enrolling in NMP courses in the spring 2014 semester.” By the end of the
year, over 60 percent of students in Foundations of Mathematical Reasoning had passed the
course and completed their developmental education requirements, and more than 30 percent of
students had successfully completed a college-level statistics course. By fall 2014, a total of 20
colleges were implementing an NMP pathway, representing approximately 40 percent of the
Texas community college systems.’

Clearly, much progress has been made in building the NMP within Texas. But the Dana
Center, TACC, and the Texas colleges still face a number of challenges in reaching the goal of
having 25 percent to 50 percent of developmental math students in an NMP pathway within the
next four years. As discussed in Chapters 2 and 3, many of the codevelopment colleges imple-
mented only small pilots of the NMP courses, and the majority of schools remained hesitant to
scale the NMP classes beyond this level in spring 2014. Their reluctance tended to stem from
concerns about whether the NMP courses would be applicable to majors at four-year colleges
and universities, an issue that, in their eyes, had not yet been resolved by spring 2014. Addition-
ally, faculty members at about half the codevelopment colleges were ambivalent about the
courses, with many concerned about the curricula and whether they could be implemented well
in the community colleges throughout Texas. These problems are not insignificant and provide
a good context for considering the work that the Dana Center, TACC, and the Texas colleges
have ahead of them. This chapter examines the current barriers to the scaling of the NMP within
Texas and beyond and provides recommendations for improvement on the road ahead.

*A total of 520 students (unduplicated) enrolled in Foundations, Frameworks, and Statistical Reasoning in
spring 2014.

*Some college systems had more than one college campus implementing the NMP, so the count of college
systems is slightly lower than the count of individual college institutions.
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Scaling the NMP: Overcoming Critical Challenges to
Implementation

Scaling up has long been a challenge with reforms at all educational levels. Evaluations of sev-
eral comprehensive reform initiatives, from preschool to community college, have revealed that
intensive projects, such as those focused on changing classroom practices, are difficult to ex-
pand within and across schools and tend to reach only a few students within an institution.* Re-
sources to train the faculty in a new reform and support its implementation are often scarce —
particularly in community college settings, which rely heavily on cheaper adjunct, or part-time,
faculty members to teach many of their developmental math courses.” And the teachers imple-
menting new reforms, who are accustomed to being in charge of their own domain within the
classroom, typically react negatively to externally developed interventions. They may adopt
only certain elements of a more broad-ranging reform, often superficially, within their class-
rooms.® For these reasons, colleges and states have often been limited in their ability to make
systematic changes to classroom practices without careful attention to the faculty members and
local contexts that influence their implementation.’

The scaling of reforms in educational settings is often seen one-dimensionally, with the
focus being on the numbers of students receiving a new intervention and the benefits they may
have received. But analyses of new reforms — and their impact — also require careful attention
to other dimensions of scale. As Cynthia Coburn points out in her analysis of school reform,
scaling also requires careful attention to the depth at which a program has changed classroom
practice, faculty and colleges’ sense of ownership in its implementation, and the sustainability
of the new reform over time.® Each of these dimensions, along with its spread to new students,
plays a role in the expansion of a reform within and across institutions and its potential success
in changing student outcomes.

The Dana Center, along with its college and TACC partners, has made good progress
on a number of these dimensions. A high level of fidelity to the Dana Center curricula was seen
in nearly all the NMP classrooms observed by MDRC researchers, and a clear contrast existed
in the pedagogy and student interactions between NMP and non-NMP courses. Perhaps an even
truer test is that students could clearly see the differences between their NMP courses and other

“Zachry Rutschow et al. (2011); Quint, Jaggars, Byndloss, and Magazinnik (2013); Cohen and Ball
(2000).

>Fong and Visher (2013); Zachry Rutschow and Crary-Ross (2014); Jenkins (2011); Fain (2014).

®Elmore, Peterson, and McCarthey (1996); Tyack and Cuban (1997); Coburn (2003); Cuban (1993); Co-
hen and Ball (2000); Zachry Rutschow et al. (2011).

"Elmore, Peterson, and McCarthey (1996); Coburn (2003); Cohen and Ball (2000); Quint and Byndloss
(2003).

$Coburn (2003).
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courses they had taken previously. Also, faculty members at some colleges felt real ownership
in the development and implementation of the NMP curricula, with many providing detailed
feedback to the Dana Center for further revisions. Finally, the buy-in of the Texas colleges’
leadership and the implementation of the NMP at 20 institutions indicate strong promise for the
spread of the initiative.

The challenges colleges faced with recruiting students into the NMP courses and the
relatively high level of concern many faculty had with NMP course curricula and implementa-
tion represent key areas for improvement for the initiative. The following section provides some
suggestions and recommendations around Coburn’s four principles of scaling for how the Dana
Center, TACC, and the colleges might think forward about NMP’s scaling up.

Shifting Toward Internal Ownership

The faculty’s sense of ownership over the NMP was perhaps the greatest challenge of
the NMP’s first year of implementation. At nearly half the colleges, faculty members perceived
the NMP as an externally driven initiative over which they had little influence. These faculty
members voiced concerns about NMP course content and saw the Dana Center as taking a top-
down approach with its implementation, with some noting that they felt uncertain about whether
their issues with the curricula could be heard. Although they had agreed to implement the NMP
courses with fidelity as part of their codevelopment contract, a number of instructors were frus-
trated with their inability to adapt or modify the courses, particularly when they perceived that
critical elements were missing from the curricula. Given these issues, faculty members at about
half the colleges were unsure whether they would continue using the NMP course materials or
scale the courses beyond their current pilot levels.

Though such difficulties are understandable — and common — among the first instruc-
tors to implement a reform,’ this high level of frustration with the NMP courses signals clear
challenges with faculty ownership of the initiative. The Dana Center’s broader model for the
NMP, which focuses more on the implementation of its four principles, as outlined in Chapter
1, than on course curricula, will likely help soften these objections in the coming years.' Still,
more support may be required before faculty members see the NMP as an internal rather than an
external reform. Two areas may need particular efforts: (1) building understanding of why the

’Coburn (2003).

""The four principles are (1) multiple math pathways with relevant and challenging content aligned with
specific fields of study; (2) acceleration that allows students to complete a college-level math course more
quickly than they would in the traditional developmental and college-level math sequence; (3) intentional use
of strategies to help students develop skills as learners; and (4) curricular design and pedagogy based on proven
practice.
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content in NMP courses is different and may look less “rigorous”; and (2) building faculty’s
voice and contributions to development of the initiative.

In approaching the first issue, the Dana Center and its partners could emphasize the rea-
soning behind the choice to cut some course content and focus on other skills they see as the
most fundamental to students’ chosen careers. The Dana Center has developed some materials
to clarify the sources for the NMP principles and course materials, including annotated bibliog-
raphies describing the research behind these tenets.'' Yet these materials provide less infor-
mation about why particular academic concepts are emphasized or deemphasized, information
that could be helpful as faculty members attempt to understand why certain concepts are taught
and others are not.

Open dialogue and more opportunities for faculty development might also help increase
ownership of the initiative. One of the key things that faculty members called for in their inter-
views was more one-on-one interactions with each other and the Dana Center, opportunities
they saw as fostering their ability to contribute to the strategic thinking about the NMP’s future.
Sponsoring such regular interactions and encouraging further opportunities for faculty leader-
ship, such as through coaching, negotiating policy issues, or helping foster the growth of the
NMP at other institutions, might be places to start. Finally, making public faculty members’ key
questions about the NMP and providing ways for these critiques to be part of the NMP devel-
opment process might also help.

Depth of Implementation

Although the codevelopment colleges closely followed the Dana Center’s curricula in
the first year, the depth of colleges’ implementation of the NMP will likely be a central issue in
the coming years. Faculty members’ questions about the curricula and suggestions that they
might move away from strict adherence to the Dana Center model portend this situation. Antic-
ipating future colleges’ greater latitude with the NMP, including the ability to brand their own
internally developed courses as NMP courses, highlights the need to clearly define what the
NMP is and what aspects of the reform are seen to be most central to students’ success.

As the Dana Center moves away from a focus on curricula and toward the broader defi-
nition of the NMP, it will be critical to delineate how the most important aspects of the NMP
model can be seen in on-the-ground practice — and this could be a key area where faculty and
others implementing the NMP might contribute. Research into the NMP model and efforts to
document students’ success should also be centrally tied to understanding the depth of the NMP
implementation at each school. Following Coburn’s point, in-depth research into the instruction

HFor example, see Charles A. Dana Center (2014¢).
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and pedagogy of the NMP courses and assessment of the level of change the reform has brought
to students’ courses and course-taking will be critical to understanding whether and how the
NMP may be helping students progress in math and college more generally. '

Spread

While efforts to improve faculty ownership of the NMP and further delineation of the
NMP model may help encourage the spread of the NMP, further work on two issues fundamen-
tal to student recruitment and enrollment are also in need of further attention. First, the lack of
alignment — or perceived lack of alignment — between two-year and four-year colleges’ math
requirements and policies must be resolved if two-year colleges are to recommend these courses
to additional students. The Dana Center has done an enormous amount of work on this issue
over the past year, from developing materials outlining the math requirements of all public four-
year colleges in Texas to fostering initial meetings between the NMP colleges and their four-
year transfer institutions.” Yet despite this work, all but two codevelopment colleges still
voiced concerns about the transfer of NMP courses to four-year institutions in spring 2014 and
noted that they had been limiting the expansion of NMP courses as a result.

The codevelopment colleges’ concerns are not unfounded. A small number of four-year
institutions in Texas, such as the main campus of the University of Houston, still rely heavily on
college algebra as the most applicable option for transfer students to satisfy the core math re-
quirements for many majors."* However, this landscape is quickly changing, as most Texas
four-year colleges are integrating nonalgebra courses, such as statistics and quantitative reason-
ing, into their core math requirements. No public universities in Texas still require college alge-
bra or courses in the calculus sequence for every major, including the state’s two flagship uni-
versities, University of Texas-Austin and Texas A&M-College Station. Both institutions accept
at least one non-algebra-intensive college-level math course as fulfilling the math requirement
of certain majors. In addition, as of fall 2014, most of the codevelopment colleges’ transfer
partners accept these courses, revealing that, at this point, two-year colleges’ alignment con-
cerns may be more about perception than reality.

Regardless, much more clearly needs to be done to foster the acceptance of non-
algebra-intensive pathways at four-year colleges and educate two-year and four-year college
faculty and staff about four-year colleges’ policies. In some cases, this issue may be resolved
through discussions between the institutions to clarify where alignment exists. In other cases,

2Coburn (2003).

BCharles A. Dana Center (2014c); Cullinane and Tow (2014a, 2014b); Cullinane, Carvalho, and Tow
(20144, 2014b).

"Charles A. Dana Center (2014b).
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where the depth of concern is greater or less alignment exists, even more may be required, such
as written contracts or memos of understanding between the schools that can assuage uncon-
vinced staff members.

Two-year colleges and the Dana Center can also do more to educate advisers about the
existence of multiple math pathways, both within their institution and across the state. A few
colleges, such as Brazosport College, Austin Community College, and Alamo-Northwest Vista,
have normalized recommendations for multiple math pathways into their advising process, with
detailed flow charts describing which students and majors are eligible for the different path-
ways. These types of normative processes, and the tools they use, can serve as useful models for
other colleges having difficulty institutionalizing the NMP within their schools.

Sustainability

The sustainability of the NMP reform over time is yet to be seen, though good progress
has been made for its growth within the state of Texas and beyond. By spring 2014, over half
the codevelopment colleges were exploring ways to implement the next NMP pathway, Quanti-
tative Reasoning, or expand their Statistical Reasoning offerings in fall 2014. In addition, the
Dana Center has made inroads in other states for further expansion of the NMP, through their
current work in Georgia and Ohio as well as a new partnership with Complete College Ameri-
ca, which will bring the NMP principles and work to five additional states.'” The implementa-
tion of NMP in Texas will likely be a laboratory of learning for a number of other states as they
look to revise their college math pathways and improve the success of developmental education
students.

Fortunately, the NMP’s work and its effects will be a focal point of a new federally
funded developmental education research center, the Center for the Analysis of Postsecondary
Readiness (CAPR). Led by MDRC and the Community College Research Center, CAPR seeks
to shed light on how recent reforms to developmental education instruction and assessment are
affecting students’ success in college. A rigorous assessment of the NMP, one of three core
studies at CAPR, will examine many of the issues noted above, including the depth and spread
of the NMP at selected schools and its effects on student outcomes. '

Summary

Previously published data from the Texas Higher Education Coordinating Board (THECB)
suggest that more than 80 percent of students who enter college with some level of remedial

"Charles A. Dana Center (2015).
'*White House (2014).
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math need will never complete a college math course with a grade of a “C” or better.'” While
the small proportion of Texas developmental math students who accomplished this goal might
have had to figure out which of their community college classes would transfer to a four-year
college or university, tens of thousands of others were unlikely to have ever had this luxury, as
they were unable to complete a college-level math class in the first place. These statistics reveal
the predicament facing developmental students such as Jenny: Far too few are succeeding in
mastering math content that is often not needed in today’s careers. Developing new courses that
better align with the math skills that are needed, and helping students understand the practical
value of these skills, may be an important step toward improving their chances of success —
both in college and beyond.

""THECB accountability system data, as reported in January 2014, for the most recent cohort at the time of
writing. Table 4.1 of the present report shows these data.
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The New Mathways Project

Appendix Table A.1

List of College Systems Implementing the NMP

Codevelopment Colleges

Colleges Implementing in 2014

Colleges Implementing in 2015
or Later

Alamo College District
Northwest Vista

Austin Community College

Brazosport College

El Paso Community College

Kilgore College

Lone Star College System
Kingwood

Midland College

South Texas College

Temple College

Alamo College District
Palo Alto College
Angelina College
Coastal Bend College
College of the Mainland
Dallas County Community College
System
Brookhaven College
Grayson College
McLennan Community College
Navarro College
Northeast Texas Community
College
Paris Junior College
Ranger College
Southwest Texas Junior College
Trinity Valley Community College
Victoria College

Amarillo College
Blinn College
Central Texas College
Clarendon College
Collin College
Del Mar College
Frank Phillips College
Galveston College
Hill College
Houston Community College
System
Howard College
Lamar State College System
Orange
Lee College
Lone Star College System
Cy Fair
Montgomery
North Harris
Tomball
University Park
North Central Texas College
Odessa College
Panola College
San Jacinto College
South Plains College
Tarrant County College District
Texarkana College
Texas Southmost College
Tyler Junior College
Vernon College
Weatherford College
Wharton County Junior College

SOURCE: Charles A. Dana Center.
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About MDRC

MDRC is a nonprofit, nonpartisan social and education policy research organization dedicated
to learning what works to improve the well-being of low-income people. Through its research
and the active communication of its findings, MDRC seeks to enhance the effectiveness of so-
cial and education policies and programs.

Founded in 1974 and located in New York City and Oakland, California, MDRC is best known
for mounting rigorous, large-scale, real-world tests of new and existing policies and programs.
Its projects are a mix of demonstrations (field tests of promising new program approaches) and
evaluations of ongoing government and community initiatives. MDRC’s staff bring an unusual
combination of research and organizational experience to their work, providing expertise on the
latest in qualitative and quantitative methods and on program design, development, implementa-
tion, and management. MDRC seeks to learn not just whether a program is effective but also
how and why the program’s effects occur. In addition, it tries to place each project’s findings in
the broader context of related research — in order to build knowledge about what works across
the social and education policy fields. MDRC’s findings, lessons, and best practices are proac-
tively shared with a broad audience in the policy and practitioner community as well as with the
general public and the media.

Over the years, MDRC has brought its unique approach to an ever-growing range of policy are-
as and target populations. Once known primarily for evaluations of state welfare-to-work pro-
grams, today MDRC is also studying public school reforms, employment programs for ex-
offenders and people with disabilities, and programs to help low-income students succeed in
college. MDRC’s projects are organized into five areas:

e Promoting Family Well-Being and Children’s Development

e Improving Public Education

o Raising Academic Achievement and Persistence in College

e Supporting Low-Wage Workers and Communities
e Overcoming Barriers to Employment
Working in almost every state, all of the nation’s largest cities, and Canada and the United

Kingdom, MDRC conducts its projects in partnership with national, state, and local govern-
ments, public school systems, community organizations, and numerous private philanthropies.
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