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WCU STEM Math Pathways Task Force Charge       February 12, 2018                                     

The STEM Math Pathways Task Force has been convened to address the problem of placement and preparation of 

students whose academic career goals include MATH 153 Calculus I.   

Issues leading to the formation of the Task Force 

¶ We have an increasing number of students choosing programs that require Calculus I and beyond, such as 

Pre-CS and Engineering.  This student population has a large variance in preparedness for college-level 

mathematics coursework, with a wide range in mathematical skills, study habits, and motivation.  

¶ We have recently revised our placement strategy for the courses MATH 133/146/153 to include an 
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PROBLEMS AND GOALS 

The Math STEM Pathways Task Force has identified and focused our efforts on the following six 

Mathematics and Computer Science Departmental problems identified in the Charge presented in 

February of 2018. These problems will be referenced in the Recommendations Section of this report by 

number. We also developed five goals for our taskforce recommendations.  

P1: Variance in students’ preparedness for college-level mathematics  

 

P2: No formal mathematics remediation options for underprepared students 

 

P3: Lack of alignment with NC Community College System mathematics track 

  

P4: Increasing number of underprepared STEM majors in need of Precalculus or Calculus  

 

P5: Duplication of content in College Algebra and Precalculus  

 

P6: Use of College Algebra as a terminal Liberal Studies course when other courses are 

better-suited to serve this purpose 

 

G1: Lessen DFW rates in STEM track mathematics courses without compromising 

necessary content  

  

G2: Prepare students more effectively for the mathematical topics currently in Precalculus 

and Calculus while still making it feasible for students to complete mathematics 

requirements for STEM majors within 4 years  

  

G3: Align more meaningfully with Community College classes to eliminate barriers for 
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The above-
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corequisites, there is a considerable amount of thought behind the structure of these courses so that 

they inform and complement each other. Corequisites tend to be implemented to speed up students’ 

exposure to college-level coursework that is required for their majors while offering ongoing support 

for content gaps in students’ prerequisite competencies.  

Many universities, including WCU, have well-defined supplemental instruction models in place. It is 
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◼ Accelerated Pathways  

Accelerated coursework may seem counterintuitive in a mathematics teaching and learning culture that 

promotes the idea that students who demonstrate difficulty learning the material should slow down, 

take extra time for concepts to “sink in”, and master the content before moving on to another course. 

Many studies, however, suggest that offering coursework that short-cuts long paths to required 

mathematics courses is more successful for student learning, often dramatically so (e.g. Complete 

College America, 2018; California Acceleration Project, 2018). While students’ time to complete 

requirements is shortened, students may experience more intense mathematical experiences that 

require more weekly contact hours with mathematics than their typical courses. This can’t take place 

however, if students don’t have meaningful experiences with SI or corequisite learning opportunities to 

fill in the gaps. Encouraging underprepared students to seek remediation concurrently with higher-level 

courses affords them quicker entry in major coursework. 

Professional Calls to Action 

As is often the case in mathematics and education, there is no shortage of professional opinions 

regarding the directions that undergraduate mathematics programs should take. In recent years, many 

of the largest professional organization have teamed up to unite their voices on major policies and 

directions for the near future. In 2014 the Mathematical Association of American (MAA), the American 

Mathematical Society (AMS), the American Statistical Association (ASA), the Society for Industrial and 

Applied Mathematics (SIAM), and the American Mathematical Association of Two-Year Colleges 

(AMATYC) joined forces to produce the guiding document A Common Vision: For Undergraduate 

Mathematical Sciences Programs in 2025. This document articulated among other things the concept of 

Mathematics Pathways for undergraduate mathematics, stated that “the status quo is unacceptable” 

(Saxe & Braddy, 2015, p.1) and called for universities to “begin to think in terms of a broader range of 

entry-level courses and pathways into and through curricula for all students, including mathematics and 

other STEM majors as well as non-STEM majors”.  (Saxe & Braddy, 2015, p. 13).  

Collaborations such as AMATYC partnering with the MAA’s CUPM (Committee on Undergraduate 

Programs in Mathematics) subcommittee CRAFTY (Curriculum Renewal Across the First Two Years) have 

led to major contributions and reconceptualizing of gateway courses in the 2015 CUPM Curriculum 

Guide to Majors in the Mathematical Sciences. This document referenced supplemental instruction 

models for recognizing that different students require different strategies while also articulating that 

mathematics courses are one of the biggest contributors to students’ inability to graduate (Zorn, 2015).  

Currently there is a significant and growing body of documents that call for undergraduate 

mathematics programs to revise, re-envision, and reinvest in new models for all students’ success in 

mathematics courses including major themes of Math Pathways and support for students who are 

underprepared. Indeed, many institutions are experimenting with new models and there is an 
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accompanying sizable amount of literature on the successes and setbacks that universities have 

experienced as they go through growing pains of implementing a new model for undergraduate 

mathematics.  Some institutions have begun publishing research on their results which is helpful to 

support our intuition about and anecdotal references to successful types of restructured STEM track 

mathematics and remediation. Some of these are referred to later in this document.  

Peer Institutions Findings  
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corequisite models have been successful, but they are all being done in slightly different ways and in 

different courses. 

In one of our conversations with a peer university, we learned of a potential pitfall that we need to be 

careful to avoid.  When Kennesaw State implemented an SI model where students led voluntary 

sessions outside of class, their university used their best mathematics students for the job.  This 

depleted their resources of student tutors, and now their university is not able to staff a drop-in 

mathematics tutoring center.  While we work to provide more support for our students in classes like 

Precalculus at WCU, we need to be careful to also maintain our currently vibrant, flourishing 

Mathematics Tutoring Center which is an excellent resource for all mathematics classes. 

UNC System Findings 

The current state of gateway and introductory mathematics courses among the UNC campuses can be 

best described as “in flux”. Each campus is currently participating in the system-wide UNC Mathematics 

Pathways Task Force and members of that task force agree that their departments could benefit from 

various aspects of mathematics pathways reforms, including reconceptualizing college algebra courses 

and corequisite/supplemental instructional models for STEM pathways. Few campuses, however, have 

attempted any independent reforms of their STEM mathematics curricula prior to the implementation 

of the task force. None of the campuses have adopted formal Pathways Models for their courses yet, 

but this change may come soon to the UNC system. 

The Current State of College Algebra among the UNC Campuses 

Most UNC campuses report difficulties in handling remediation and developmental mathematics in 

their courses especially as it relates to algebraic competencies. Many campuses’ representatives report 

that their grades for college algebra courses are not what they would desire, DFW rates are high, and 

that current college algebra courses provide only limited preparation for subsequent courses. All 

campuses currently offer at least one college algebra course except UNCA. In addition, ECU, FSU, NC 

A&T, UNCG, and WSSU all offer multiple introductory algebra courses.  Some of these courses do not 

count for college credit and are designed to be developmental courses.  Other universities provide 

multiple offerings that distinguish algebra for sciences versus algebra as a terminal course for a general 

education requirement.  Some algebra course work in these universities is offered together with basic 

trigonometry prior to entry into a precalculus course. 

UNCA is the exception to the rule when it comes to college algebra. They haven’t offered a college 

algebra course in many years. Their STEM track begins with a one-semester Precalculus course which is 

explicitly designed for those students who need to take Calculus I but aren’t academically prepared to 

enter Calculus I outright. The prerequisite to Precalculus is two years of high school algebra. Students 

who have had prior college algebra coursework or trigonometry coursework at the college level may 

not get credit for UNCA’s Precalculus course. Subsequently, students who enter Calculus I are expected 
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2018). Yasaki also claims that students who take the one-semester precalculus course at UNCG seem to 

perform better in Calculus I (personal communication, August 2018).  He attributes this to a couple of 

factors.  One factor is that students who take P
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students’ success in Gateway courses 240% (Loss, 2018). These results are based on national surveys of 

institutions that have implemented the restructured courses. Their pilot study consists of offering their 

first course of precalculus with additional hours of a-la-carte corequisite developmental mathematics 

that could total up to 9 hours of mathematics during the semester. 

T A B L E  1  

State ˛ Mathematics 
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noteworthy. Instructional costs have been reduced by 52%. Completion rates rose from 33% to 74% in 

College Algebra and completion rates rose from 23% to 52% in Statistics. Among those who completed 

the enhanced courses, retention rates (fall to fall) rose from 59% to 66%. (Denley, 2012
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supplemental lab.  Results from this past year of using the corequisite model for all students have not 

yet been determined. 

DELAWARE VALLEY UNIVERSITY 

Delaware Valley University believed that for its success, the version of Supplemental Instruction (SI) 

defined at the University of Missouri, Kansas City and stated earlier in this document had one significant 

limitation – participation was voluntary. Because SI is voluntary it ‘self-selects’ motivated students and 

doesn’t reach many students who would benefit from it. Unfortunately, many students do not become 

aware of their need for SI until they are at a point in the semester when it may be too late for 

intervention to have a significant impact. This was the realization that led Delaware University to initiate 
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T A B L E  2  

Major Requirement According to the             

2018-2019 Course Catalog 
Majors 



WCU STEM MATH PATHWAYS TASK FORCE REPORT 

 

 

Page 17 

repeats half the material from their MATH 171 course.  If students take MATH 172 in the NCCCS system, 

then they receive credit for MATH 146. Thus, NCCCS students who have taken half our current 

precalculus course at CC only get credit for College Algebra (MATH 130).  CC students who complete 

the second precalculus course have covered far more topics than our Precalculus students, but they 

only receive credit for our single precalculus course (MATH 146). 

Placement and Remediation for Mathematics Students at WCU 

Almost all students who graduate from NC Public School System should have taken MATH I, II, and III in 

high school. In a few cases, students are permitted to take MATH I, II, and another mathematics course.  

MATH I, II, and III cover the content found in MATH 130 at WCU.  Many times, however there is a lag in 

the number of years that have passed between relevant HS mathematics and students’ enrollment in 

MATH 130 or 146 at WCU. This exacerbates the problem of many students’ inability to succeed in 

MATH 130.  

In 2016-2017, the Mathematics and Computer Science Department piloted use of ALEKS (Assessment 

and Learning in Knowledge Spaces) which is an online mathematics learning system that creates 

individualized remediation programs for each student. It can also place students according to their 

proficiencies. This software was piloted in all 12 College Algebra courses during that academic year. 

One of their findings was that ALEKS served very well as a placement tool (as measured by DFW rates). 

Another take-away from the pilot was that ALEKS could serve as an effective remediation tool if 

students felt incentivized to use it (Kearns, Lail, Lawson, & Wagaman, 2017). 

 

RECOMMENDATIONS  

After consideration of relevant literature, data, trends, interviews, and professional organization 

recommendations, the Task Force presents the following three recommendations.  

Recommendation 1: Create a new STEM mathematics track to 

Calculus I by eliminating College Algebra and modifying MATH 

146 to a two-course Precalculus sequence with significant 

algebra support. Students in majors that do not require a course 

like Precalculus to obtain a mastery of functions and algebraic 

structures should be strongly encouraged to take MATH 101, 

MATH 170, or MATH 221 instead. 
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Problems This Recommen
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would be mandatory for all students. The corequisite course should be capped at 20 students from 

the same course and led by a full-time instructor and a trained student assistant.  Therefore, each 

section of the course is broken into two corequisite sections.   The corequisite instructor(s) would 

meet weekly with course instructors. 

 The registrar would attach the corequisite to the course so that when a student registers for a 

Precalculus (3 credit) section, they are prompted to enroll in the one-hour corequisite (1 credit).  

Note that makes Precalculus I and Precalculus II both 4 credit hour courses. 

 This would be launched using the model where all faculty members assigned to teach a Precalculus I 

and/or Precalculus II lecture section(s) meet with the corequisite instructor(s) each week.  The 

primary purpose of these relatively brief one-on-one meetings is for the faculty member to identify 
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 The Department will need to discuss a timeline for implementation based on resources needed to 

ensure a smooth transition and identify human and material resources needed. 

 The Department would need to investigate the affordability of using ALEKS or some other software 

to supplement the lab instruction.  

Problems This Recommendation Addresses 

 P1:  Variance in preparedness for college-level mathematics – Just-in-time remediation in the form 

of corequisites offers students with variance in algebraic preparation an option to enter Precalculus I 

or II with support for algebra remediation. It will also strengthen algebraic competencies of stronger 

students.  

 P2:  No formal mathematics remediation options for underprepared students – Corequisites offer 
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modeling practices. Courses should be constructed with the input of faculty members in affected 

disciplines. This process would align well with Goal 1.4 for Academic Excellence: Enhance programs that 

include cross-curricular, applied, and international/global awareness opportunities for all students. 

(Western Carolina University, 2018a)  
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 Faculty Engagement and Pedagogy 

◼ Encourage Professional Development opportunities for faculty members to develop materials 

for teaching courses targeted for certain majors beyond mathematics 

◼ Encourage scholarship of teaching and learning research each faculty member’s own 

classrooms for the purposes of studying student engagement in course work in our new 

models 

◼ Consider the degree of alignment from instructor to instructor on various pathways courses 

 Advising, Transfer, and Student Success Services  

◼ Work closely with advising and the Mathematics Tutoring Center with new steps we take 
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APPENDICES 

A P P E N D I X  A  

University 
Courses Leading Up to 

Calculus 
Placement / Notes 

Kennesaw 

State 

University 

i. College Algebra (3) and 

ii. Trigonometry (3) or 

iii. Precalculus (3) 

iv. Calculus (4) 

 

i. and ii. 2.8 HS GPA, ACT 23, SAT 570, or placement 

test via ALEKS 

iii.  3.0 HS GPA, ACT 25, or placement via ALEKS 

Murry 

State 

University 

i. remedial course (NC) 

ii. College Algebra (4+1coreq) 

iii. Precalculus (5) 

iv. Calculus (5) 

ii. ACT 21 for 4 credit hour class, and ACT 19 and 20 

for 5 credit hour corequisite course 

iii. ACT 23 

iv. ACT 26 

Radford 

University 

i College Algebra (3) 

ii. Precalculus (3) 

III. Calculus (3) 

ii. B- or better in HS Algebra II 

iii. C or better in Precalculus, or 550 SAT/23 ACT, or 

placement exam passing score 

Salisbury 

University 

i. College Algebra (3) 

ii. Precalculus (3) 

iii. Calculus (4) 

i. HS Algebra I and II 

ii. HS Algebra II and Plane 
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iii. Precalculus (geometry/trig) 

(3) 

iv. Calculus (5) 

iv. ACT 26, or Precalculus B grade of C or better 

SUNY 

Oswego 

 

i. College Algebra (3) 

ii. Precalculus (3) 
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A P P E N D I X  B  

University Corequisite and/or Supplemental Instruction in Calculus Prerequisites 

Kennesaw 

State 

University 

They use certified SI instructors (using the formal definition described earlier in 

this document) for sections of courses with low pass rates.  SI leaders are students 

who attend half of the classes and go through 4 hours of training.  Students are 

not allowed to be required to attend SI and recording attendance at SI meetings 

is not allowed.  Note that because their best students are SI leaders, there are not 

enough good students to run a general tutoring center, so they don’t have one. 

 In both Precalculus and Calculus, they have Learning Assistants (LA) who are 

students who go through one hour of training and help during class. 

Murry 

State 

University 

They use a corequisite model in College Algebra for students with lower SATs.  It 

is mandatory, but not for credit. 

Radford 

University 

No corequisite or supplemental instruction model offered now 

Salisbury 

University 

They have a mandatory 1-hour, non-credit bearing corequisite which is included 

in their calculus grade.  They mentioned that scheduling can get tricky for 

corequisite sections. 

Sam 

Houston 

State 

University  

The state pushed them into a corequisite model for Precalculus algebra.  They 

have been using this model for one year and it looks good so far.  Currently 50% 

of students are in it, and they are moving to having 75% of the students in it.  

Students are allowed test out. Graduate students teach the corequisite courses. 

Students in the corequisite classes are now passing at a higher rate than those in 

non-corequisite courses. 

SE 

Missouri 

They have a Precalculus A Class with integrated review.  According to the 

interview, this combines A and B. Typically their Precalculus A class has 60 

students and is taught in a computer room with an instructor or professor plus a 

graduate student.  It is a 3-credit hour course.  Precalculus A with integrated 

review is in a more traditional setting, is 5 credit hours, and is capped at 30 

students.  The framework of the course covers topics as a story of functions. 

SUNY 

Oswego 

They tried to radically redesign their College Algebra class.  They had a traditional 

class that met one day per week and labs with student assistants the other two 
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days.  Students complained about it, so they have reverted to a traditional College 

Algebra class. They have also tried running two-hour Calculus review classes in 
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A P P E N D I X  C  

Note. Western Carolina University(2018b) 
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