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Introductory remarks: Welcome everybody and thank for coming.  Introduce panelists.The plan is to spend some time this morning telling you about this initiative.  We’ll have time to answer your questions so feel free to ask as we talk or save your questions till we are finished. 
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Presenter
Presentation Notes
Pathways can be a variety of things in education. You might think about pathways from K-12 to higher education or you might think about career pathways from school to a job. By a math pathway we mean a mathematics or statistics course or sequence of courses that students take to meet the requirements of their programs of study. This project has a goal of ensuring that we have quality, appropriate, and rigorous math pathways that are well aligned with your students’ programs of study and that we have structures in place to ensure that students get into these pathways and are successful.  The ultimate goal is to contribute to students making progress towards the timely completion of their degree.Task force convened in fall 2014Part of a national effort by The Charles A. Dana Center at UT Austin and Complete College AmericaColorado was one of six states selected for this initiativeThe task force has 13 members, with math faculty from diverse institutions including research universities, institutions primarily granting bachelor’s and master’s degrees, and 2-year institutions, with very good support from Ian and Maia Blom at CDHE, and a consultant from CCA and the Dana Center.  Note:  All public four year institutions were invited to participate.  CCs are represented by two math faculty and one CCCS system rep.

http://completecollege.org/
http://www.utdanacenter.org/higher-education/new-mathways-project/


Mission
 Draft a public statement on the importance of better alignment of and 

advising into gateway math courses.
Identify and suggest alternative gateway math courses, that are 

rigorous and of quality in content and competencies, and that are 
appropriately aligned with the math skills students need to succeed in 
their programs of study.
 Work with representatives from academic disciplines and advisors to 

review math requirements and consider alternative courses to college 
algebra for non-calculus based majors. 

Presenter
Presentation Notes
Read this slide.The task force reviewed national reports and data both national and local.  We defined the problems we wanted to address, brainstormed solution and strategies, and have drafted our recommendations in a report nearly ready to release. These have been vetted so far with various key stakeholders.We are working on announcing our recommendations and discussing the implications with our partners, including faculty, staff, and administrators.We  have formed working groups to begin the work on implementing our recommendations around curriculum, advising, and professional development of instructors.



What is the “right” math course?
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Virtually no students who 
pass college algebra ever 
start Calculus III, which is a 
key course for STEM majors.  

Dunbar, S. 2005. Enrollment flow to and from courses below calculus . In 
A Fresh State for Collegiate mathematics: Rethinking the Courses below 
calculus, N.B. Hastings et al. (Eds.). Washington DC: MAA Notes, 
Mathematical Association of America. 

Presenter
Presentation Notes
College algebra and traditional developmental math sequences were designed in the 1950’s largely to prepare students for calculus.  However, with the exception of a few institutions such as the School of Mines, the majority of our students are in majors that do not require calculus.  Is college algebra the right math course for students in the social sciences or the humanities or various other majors? Dunbar [4] has tracked all students at the University of Nebraska-Lincoln formore than 16 years and has examined enrollment patterns among about150,000 students. He found that only about 10% of the students who passcollege algebra ever go on to start Calculus I and virtually none ever go on tostart Calculus III. He has also found that about 30% of the students fromCollege algebra eventually start business calculus.Our state data appears to be similar.  The CDHE pulled data from the academic year 2013 and found that of the roughly 13,000 students who completed college algebra with a C- or better, about 12% have gone on to pass a Calculus I course at any other state institution.  



Distribution of students enrolled in three gateway 
courses by four year institution

INSTITUTION NAME

% ENROLLED 
COLLEGE 
ALGEBRA

% ENROLLED 
MATH FOR 

THE LIBERAL 
ARTS

% 
ENROLLED 
INTRO TO 

STATS
Adams State University 89 7 4
Colorado Mesa University 67 24 9
Colorado State University 73 27 0
Colorado State University - Pueblo 44 23 33
Fort Lewis College 45 12 43
Metropolitan State U. of Denver 25 43 32
University of Colorado Boulder 35 48 17
University of Colorado Denver 39 35 26
University of Northern Colorado 27 21 51
Western State Colorado University 85 15 0

Presenter
Presentation Notes
We collected the number of students enrolled in college algebra, the various courses that are in the category of math for liberal arts or quantitative reasoning, and in the introductory statistics course at each institution of higher ed.  This slide shows the percent of students enrolled in those three courses for each four year institution.  I thing that stands out to me is that we have some large differences between institutions.  There are six institutions that have a minority taking college algebra and students are distributed across all three categories.  CSU-Pueblo, Fort Lewis, Metro, UC Boulder, UC Denver and UNC)  The other four institutions have the majority of students in college algebra, as high as 75-89%.



Distribution of students enrolled in three gateway 
courses by institution – Community Colleges

INSTITUTION NAME

% ENROLLED 
COLLEGE 
ALGEBRA

% ENROLLED 
MATH FOR 

THE LIBERAL 
ARTS

% 
ENROLLED 
INTRO TO 

STATS
Aims Community College 66 12 22
Arapahoe Community College 66 12 22
Colorado Mountain College 74 9 17
Colorado Northwestern CC 65 20 15
Community College of Aurora 64 15 21
Community College of Denver 62 18 20
Front Range Community College 73 7 20
Lamar Community College 70 23 7
Morgan Community College 60 3 37
Northeastern Junior College 79 1 19
Otero Junior College 70 18 11
Pikes Peak Community College 75 12 12
Pueblo Community College 54 22 25
Red Rocks Community College 69 13 18
Trinidad State Junior College 75 7 18

Presenter
Presentation Notes
This slides shows the similar data for the two year institutions, that is the institutions that primarily grant associate degrees and certificates.  Note that nearly all of these institutions have much larger enrollments in college algebra with much smaller proportions in Math for Liberal Arts or Intro to Stats.  These slides raise some questions.What forces are creating these differences among four years and between four year and two years?What is the impact of advising?What is the impact of the state transfer affiliation agreements?  These agreements identify the courses a student at a community college must complete as part of an Associates degree to be guaranteed to be able to complete a Bachelor’s degree program at any public four-year college or university in no more than 60 additional credits.  



Summary
Four 4-year institutions have the majority of students in college 

algebra; the others have students distributed almost equally across the 
3 gateway math courses.

 Nearly all of the community colleges have much larger 
enrollments in College Algebra



Recommendations for Today

 Curriculum

 Advising

 Support & Professional 
Development



Recommendation 1 - Curriculum 

 Revise current math pathways into 
more well defined pathways
 CalcPath
 StatPath
 QuanThinkingPath

Presenter
Presentation Notes
Number of students enrolled in College Algebra versus other pathways



Recommendation - CalcPath
 CalcPath

oCurrent course options: 
1. Go right into Calculus I 
2. Take Pre-Calculus and then Calculus I  
3. Follow the current sequence of College Algebra, Trigonometry, and  Calculus I 

o Potential support options to assist students in completing      
Calculus I in first year/first 30 credit hours 

1. Co-requisite instruction/support
2. Stretch courses (the risk here is transferring before completing the entire course)
3. Online support modules
4. Compressed/accelerated modules

Presenter
Presentation Notes
The support options mentioned are not just for the CalcPath and should also be considered for the other Pathways as well.



Recommendation - StatPath
 StatPath

◦Use the existing Intro to Statistics content 
◦ Encouraging using modeling as an approach for the course
◦ Students should be able to take Intro to Stats without a credit-

bearing pre-requisite
◦ No college-level math pre-requisites are necessary, e.g., College 

Algebra
◦ Enter the course when college ready (that is, have completed remedial 

if needed, like MAT 050: Quantitative Literacy)

Presenter
Presentation Notes
Ensure students choose the appropriate pathway based on their decided majorRemove unnecessary pre-requisites and the number of required courses that are currently a barrier to college completionOur recommendation is also consistent with Mathematical Association of America, American Mathematical Association of Two Year Colleges, and leaders of the American Statistical Association



Recommendation – QuanThinkingPath, I 
QuanThinkingPath

◦ MAT 050 as the developmental education path
◦ Meets the gtPathways/core Gen Ed requirement
◦ Generally is a terminal math course
◦ Recommendation is for courses to be rigorous, support problem 

solving, numerical and reasoning skills, and address the state 
competencies.

◦ Courses may include: 
• Revised Math for Liberal Arts course
• New algebra-based modeling course 

Presenter
Presentation Notes
QuanThinking Path is about more than a single course.  The intent is to support learners who need a college-level mathematics course who will never need more advanced mathematics



Recommendation – QuanThinkingPath, II
QuanThinkingPath
◦ Recommended revisions for existing Liberal Arts course

• Consistency in key topics 
Financial literacy, descriptive statistics, algebraic models and 

reasoning
Additional topics to include use CCCNS content/competencies

• More depth, less breadth
• Emphasis on modeling, problem solving, and quantitative reasoning
• Less emphasis on appreciation of math topics

Presenter
Presentation Notes
Concerns right now are around consistency regarding rigor and concepts across the 2 and 4 year colleges.  We are attempting to address these concerns,



Recommendation – QuanThinkingPath, III  
 Develop new algebraic modeling course for the CCCNS/4-year  

schools

o Focus intended for majors that need Algebra skills but not Calculus
o More conversation to come
 Intended Learning Outcomes to be determined
 Assessment Approaches
 Content to be determined

Presenter
Presentation Notes
The intent is to serve the needs of students who do not need to take College Algebra but still need a portion of these concepts for their intended major.  A working group will be established to address the development of this course in conjunction with working on the revisions to the current Liberal Arts course.



Recommendation 2 – Advising, I
 Gateway math course based on meta major (a group of 

programs with similar core requirements)
 Connect meta major to pathways and programs of study

oCalcPath – STEM and majors that require Calculus
oStatPath – often Social & Behavioral Sciences
oQuanThinkingPath – often Arts & Humanities majors

 Advisors help student select appropriate math for pathway
College Algebra should not be the default math course

oExamine math requirements of major instead of using 
math to “weed” out students

Presenter
Presentation Notes
Client discipline chairs and advisors should identify meta major areas to better inform and place students



Recommendation 2 – Advising, II
Multiple Measures of College Readiness
CDHE remedial policy should add HS GPA as an indicator of college 

readiness
Coordinate with partner disciplines
Revisit the math courses in some Degrees with Designation (DwD’s)
o Some DwD’s probably require inappropriate math
Ask client discipline to identify the top math competencies they want 

students to get for the major which will lead to choosing the best gateway 
math course 
 Include as part of regular program review process for the client discipline

Presenter
Presentation Notes
the remedial policy needs to include sub scores for all indicators in each of the 3 pathway areas to better illustrate differentiated placement needs. National data supports HS GPA is a good indicator.



Support & Professional Development – 1
Expand instructor base

Currently there are not enough qualified instructors for Math for Liberal Arts 
and Statistics, leaving sections taught by part-time instructors who may have 
very little to no experience and/or time to prepare for teaching these courses.  
In particular, teaching statistics requires intuition that is developed over time.

Recommendations:
1. Have new instructors spend time with a “master” instructor.
2. Supply instructors with well-developed syllabi and materials
3. Have course leaders.



Support & Professional Development – 2
Provide system-wide resources

Introductory level math courses are populated by students who are not confident 
in their math skills.   These courses are considered to be some of the most 
challenging to teach.
Recommendations:
1. Provide a repository of course specific information.
2. Expand faculty professional development opportunities to allow for 

discussion time about individual courses (i.e., Fac2Fac Conferences)
3. Provide resources to implement common assessments.

Presenter
Presentation Notes
Resources created by faculty and contributed to the repositoryShared resource for faculty
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