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Abstract 

When looking at today’s Community College graduation rates, dropout rates and time to 

completion of degrees, it is abundantly clear that a problem exists. This study examined the 

characteristics of community colleges in New Jersey and student experiences that contribute to 

the dismal statistics. Mathematics curriculum in P-12 falls short on preparing students for the 

gatekeeper community college courses, creating barriers that make it difficult for students to 

meet their degree requirements to graduate. The study explored the potential benefits of 

completely eliminating the developmental mathematics requirement and offering students the 

opportunity to earn credits in their first semester.  

The researcher used a qualitative approach consisting of interviews with 11 community 

college developmental mathematics professors. After reflecting upon questions regarding the 

need to or not need to remediate certain topics and how to incorporate that refresher in the 

constructs of a credit earning algebra course, as well as the overall effectiveness of current 

developmental programs across the state, they agreed that a redesign incorporating a Just-in-

Time scaffolding approach would benefit both the students and schools as a whole. In addition, 

creating a statewide network with a uniform mathematics program would allow schools to work 

together and be more efficient in attempting to mitigate the issue. Finally, courses made to reflect 

the student’s major would increase buy-in, focus, and the perception of equity for the student 

later in their educational career and beyond. Once this occurs, students of community colleges 

will meet with a higher success rate, finish their Associate’s Degree in the prescribed two years, 

and transition seamlessly into a four-year institution or career upon graduating from community 

college.   

�  
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Chapter 1: Introduction to the Study 
 

This study was designed to aid college mathematics departments in redesigning 

developmental and introductory courses to better meet the needs of students. Presently, colleges 

and universities have a high attrition rate (Dosser, 2019). Current New Jersey community 

colleges have a retention rate of only 66% for full time students and 48% for part time students. 

As a result, changes are needed to the current remedial and entry level mathematics programs. 

This does not suggest that students are not in need of remediation to close the gap from what 

they learned in high school or in what they need to master prior to starting a college class. 

Community college students requiring it need assistance in a different way than currently offered 

(Huff, 2018).  

Redesign is a daunting task for one college to take alone. Although colleges are each 

other’s competition, the fight against students struggling, and ultimately not earning their degrees 

because of missing mathematics credits, is a widely shared challenge. This research serves as a 

blueprint for mathematics departments to redesign courses to be more successful and help their 

students be more successful. If mathematics departments can take advantage of these research 

findings then pass rates and graduation rates could increase, and most importantly, the students 

these colleges serve may have increased confidence and set themselves up for a brighter future 

(Blum, 2007).  

Currently, developmental math courses focus on elementary math concepts. 

Unfortunately, this does not intrigue students and they lose interest quickly or they feel defeated 

from the start due to a lack of understanding (Deil-Amen, 2001). If colleges and professors 

across the state can boost student confidence through intriguing lessons, then mathematics would 
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not seem so daunting and remediation could be more effective. This would not only fix the short-

term issue of low student attendance or low pass rates for developmental courses, but also 

produce the long-term lasting effects of developing those foundational skills.  

Background and Problem Statement 

“Remediation developed as the number of students not prepared in high school started 

their higher education in community colleges” (Huff, 2018, p. 4). This is not to put any blame 

upon their high schools. It indicates that a need for correcting the problem exists. The idea of 

remediation is essential to helping students succeed in college, yet Dosser (2019) suggested how 

these classes lead to students dropping out of college and not reaching their career goals. What 

should educators do with these courses if they are an essential tool in helping students to close 

the gap from high school to college mathematics? Redesign and not eliminate is the key. “Test 

results, attrition rates, and other experiences have shown that there is no guarantee of success in 

the subsequent college math course even when the students do successfully pass the remedial 

math courses” (Khatri & Hughes, 2011, p. v ). Unfortunately, the remedial courses may serve 

students by helping them remember these developmental skills short term for that course, but the 

students are not then applying the skills in later courses because they are not retaining the 

foundational skills. This is indicated through a study conducted by Davidson and Wilson (2017), 

who made it clear that community college administrators understand the urgency for changes in 

how to address the issue of remedial math. Unfortunately, “There is no strong consensus about 

how to effectively carry out developmental education…and graduation for remedial students is 

rare” (Huff, 2018, p. 5). A more effective overhaul on how to administer the remedial help this 

population needs must occur. To that end, research and investigation is needed to determine what 
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topics from the current remedial courses are required and where in the credit earning algebra 

syllabus they need to be inserted to better serve these mathematics students.  

Purpose of the Study 

The purpose of this study was to investigate the topics needed from the traditional 

developmental course and where to place them into credit earning courses. This research was 

aimed to be helpful for colleges looking to isolate and eliminate topics from remedial courses 

that do not currently serve well for the students who are struggling to reach credit bearing 

courses.  

Research Questions 

RQ1: Which topics do College Professors in New Jersey community colleges think are 

needed as a refresher for college algebra students? 

RQ2: Which topics do college professors in New Jersey community colleges think are 

not needed as a refresher for college algebra students? 

RQ3: Are current developmental mathematics programs effective across New Jersey? 

Research Plan  

This was a qualitative research study structured around the interviews of 11 college 

mathematics professors representing the community colleges from New Jersey. It used a script of 

questions to pinpoint the vital information these professors had from being in the classroom with 

the exact students covered by this research. After the responses were organized and coded, clear 

patterns arose for developing a solution for failing developmental mathematics programs.  

Definitions 

Developmental mathematics programs, covering material students are expected to learn 

in high school, are mainly populated with students who performed poorly on entrance exams due 
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to poor high school experience in the math classroom or lacked exposure to math for an extended 

period of time (Blum, 2007). Likewise, developmental math is another description of a course 

aimed to work with underprepared students to help them master certain math skills before they 

move on to the next course (Hughes & Khatri, 2011). Note that the terms remedial and 

developmental are closely related. The mathematics courses that are non-credit earning are called 

developmental mathematics courses, but their goal is to remediate the skills of the students. 

These courses were once referred to as remedial courses, but the title change was made in hopes 

of combating the negative connotation associated with needing to “remediate” students’ skills.     

For the purpose of this study, students pursuing degrees in Science, Technology, 

Engineering, and Mathematics were referred to as STEM majors and students pursuing 

humanities degrees were considered non-STEM majors. This categorization is used in the 

academic environment to separate students who completed their mathematics general education 

requirement with one or two mathematics courses alternatively to the students whose 

requirements may exceed courses such as calculus or beyond.  

In this research study, reference was made to a Just-in-Time style teaching approach. This 

phrase has different meanings, but in the world of education this refers to a teaching style where 

the review or remediation is done just prior to the concept that requires that foundation. For 

example, a concept discussed heavily in this study between the researcher and the interviewees is 

the idea that rational expressions and equations are rooted in fractions. Students who do not have 

a strong understanding of how to simplify operations with fractions often struggle with rational 

expressions and equations. If a lesson on fractions was inserted just prior to a lesson on rational 

expressions, the foundation skills would be fresh in students’ memories and the new concept 

would flow easier.  
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Another term that describes a similar approach is scaffolding. When instructors do not 

dedicate a full lesson to the pre-concept skills required, but instead provide an example or two in 

an attempt to refresh students’ memories, they are scaffolding concepts. This approach aims to 

reach the same goal as Just-in-Time but is better executed when the students already have those 

skills and need a quick reminder. Just-in-Time would include a more thorough explanation and 

full comprehension.  

Limitations 

A number of limitations to this plan of study were rooted in the geographical focus of 

only using community colleges in New Jersey. Topics stood out as an issue, or less of an issue, 

based on the New Jersey standards, followed by New Jersey public schools, that showed up 

differently somewhere on the spectrum if this research was to be performed with a wider 

geographical scope. Interviewing professors for the data also presented a limitation if they were 

not truthful or if they failed to remember a certain topic at the time the interview was conducted. 

This information was collected and organized based on the interviewee’s perception of which 

topics held the most importance, and with perception there is always a limitation. There were 

also inherent limitations in the interview structure of this research. An interview is not a form or 

a survey, as the questions may flow a little differently for each respondent. The ideas and focus 

of the questions remained unchanged, but wording and order of questions may not have been 

identical for each interview.  

The professors interviewed were knowledgeable and truthful in their responses when 

asked about which concepts their students struggle with in the classroom. It can be assumed that 

these professors were in fact reflecting on many years of working at the developmental and entry 

levels with incoming college students in community colleges across the state. There was a 



REDESIGNING DEVELOPMENTAL MATH           6 
      

potential limitation due to the respondents volunteering to be a part of the study and self-

reporting their answers.  

Summary 

 Conducting and analyzing interviews with New Jersey Community College professors 

offers a clear list of topics that need to be inserted in entry level algebra courses to help incoming 

students be successful. Furthermore, the interviews highlighted the sections from developmental 

mathematics that can be eliminated, along with the traditional non-credited developmental 

mathematics courses that have, for so long, held back students from achieving their educational 

and career goals.   

� �
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Chapter 2: Literature Review 

Remedial and developmental math courses are intended to prepare students for credit 

earning courses through reteaching of high school math in a college setting. This review explains 

No Child Left Behind (NCLB, 2001) and its impact on high school curriculum in addition to 

other characteristics and issues with high school in general. After touching upon the shift of 

education as a whole from knowledge based to critical thinking, a brief history of community 

colleges, as it pertains to remedial math and the students who are placed into those courses, 

follows. The review closes with a deeper explanation of remedial or developmental courses as a 

whole and how they impact or can be impacted by STEM (Science, Technology, Engineering, 

and Math) and non-STEM majors. Many issues impede students' mathematics abilities but this 

review focuses on ones that are causing a direct dilemma student experience now, which schools 

are in a position to change today for the better.   

Current High School Math Practice 

The average student’s journey starts in a preschool classroom where they focus on 

learning letter recognition along with shapes, colors, and classroom etiquette. Somewhere along 

the way they cross over into reading and algebra and the other essential subjects. In June, if 

mastery of a grade is shown, a student could progress onto the next level in September and those 

who did not meet the requirements are told to repeat the grade. In 2001, President George W. 

Bush established a movement to try to decrease the number of students held back to repeat a 

year. that movement is NCLB. In theory, this is a wonderful idea. The goal of the legislation was 

to  

Raise the achievement levels of all students, especially underperforming groups, and to 

close the achievement gap that parallels race and class. The act intends to do this by 
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focusing schools’ attention on improving test scores for all groups of students, providing 

parents more educational choices and ensuring better qualified teachers. (Darling-

Hammond, 2006, p. 1)  

This legislation provided students the extra help they needed so they could meet the 

requirements to move on to the next level with their class. The reality, however, is that instead of 

allocating funds and time to those students who needed to be brought up to the expected level of 

understanding—such as students whose language skills were limited because English was a 

second language—it was easier for schools to lower the expectations so they could be more 

easily met. This was, in fact, successful in lowering the rates of students who were repeating 

grades, but there was an atrocious byproduct—the watering down of content and minds of 

students who were meeting the higher expectations (Stedman, 2010). The students who were 

already successfully meeting the standards to move on were expected to do less, in turn bringing 

down their potential skill levels and future growth. This may have been the start of the problem 

mathematics students across the country experienced, thus they were not prepared for the rigors 

of their college mathematics courses.  

 A group of professors conducted a study in 2009 and found that many teachers felt that 

NCLB had changed teaching into a profession they no longer wanted to be a part of.  

The pressures of NCLB have caused many teachers to adopt teaching methods that lack 

innovation and creativity, often leaving teachers to feel that they are unable to use their 

professional judgment about what's best for their students. NCLB has allowed tests to 

dictate what is taught in schools regardless of the students’ academic and personal needs. 

(Powell et al., 2009, p. 27)   
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State testing across the country was the government's way of keeping track of schools’ 

progress and to make sure the scores were going up, showing a positive linear improvement in 

the schools’ performance. However, not only did it focus on the schools as a whole, based on the 

students' test scores, but also the performance of the teachers. Teacher evaluations were largely 

based on their classes’ test performance. Unfortunately, the two are not as correlated in reality as 

perceived in theory. Stedman (2010) stated it best, “In general, NCLB’s drill based score gains 

are low quality, limited to a few test areas and ages, and not worth their social, fiscal, and 

educational costs” (p. 7). This statement speaks to how teachers are forced to focus on the scores 

and not on students' conceptual understanding of the material. Instead of moving at the rate of 

the class and trying different modes of teaching, they need to finish the curriculum in time for 

state testing. The priority is on scores, not understanding.  

The applicability of NCLB to this study is not necessarily the teacher evaluations or the 

monetary obligations on administering testing, but how it affected students’ educational 

foundation, causing them to be behind before they begin at the college level, specifically in 

mathematics. “The persistent decline in mathematics performance of students who transition into 

college is a phenomenon that continues to be a national concern in the United States” (Atuahene 

& Russell, 2016, p. 12). NCLB has caused curriculum to focus on memorization, which lasts 

short term for the test and then leaves students’ brains. As a result, curriculum has cut out the 

“hard stuff” and leaves students thinking they are highly qualified for college with their 4.0 

GPAs. However, is getting perfect test scores based on “artificially induced and short lasting 

[results], reflecting drilling and teaching to the test rather than genuine learning” producing 

students who are truly ready to move on to college and be successful where critical thinking is 

the goal? (Stedman, 2010, p. 7). 
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 The disappointing truth was uncovered by a study done by McCarthy and Kuh (2006), 

“Taken together [their] findings suggest that performance expectations fall well short of levels 

that challenge most high school students to reach their potential” (p. 666). As witnessed, NCLB 

was an attempt to fix a large problem, and it may have been effective in some ways, but it 

created a larger problem of students not being encouraged to meet that higher expectation and 

not reaching their full potential. It left them ill prepared to meet the rigor of college courses.  

Where does that leave these students who are at the front door of their college? McCarthy 

and Kuh’s study (2006) on student engagement focused on the college readiness of high school 

students and has very clear results. They found that only 51% of their participants, high school 

students, reported they were challenged to do their best work at school, and the percentage 

shrinks if you isolate senior respondents. They called senior year an “educational wasteland.” 

What is frustrating is the idea that follows this statement: “Three fifths of students in public two 

year colleges…require one or more years of remedial coursework” (McCarthy & Kuh, 2006, pp. 

664–665). If there is so much unused time senior year, why are students entering college lacking 

skills? Students may be suffering from learning loss by not applying skills in their senior year, or 

the concepts were never fully committed to their educational foundation to begin with. What is 

more alarming, high school students in general feel they are meeting expectations for their 

courses without devoting much time to prepare for them, which means they leave high school 

and think they can do the same for college courses and continue to meet expectations (McCarthy 

& Kuh, 2006). Unfortunately, they are not ready for those expectations or for the shift in 

responsibility. The schedule of college courses is a big adjustment. A typical course occurs over 

two days a week rather than the four or five days a week they would see a teacher in high school, 

which is a drastic change. They are not ready to have more ownership of what they read, take 



REDESIGNING DEVELOPMENTAL MATH           11 
      

notes on, and prepare for class prior to going to a lecture. More “hand holding” and corralling of 

students to do what they need occurs in grade school. In college, they are expected to read the 

syllabus, be prepared in class, and hand in assignments without being told. Green and Winters 

(2005) reported in a study that only 34% of 2002 graduating high school students had acquired 

the necessary skills for college level work. Atuahene and Russel (2016), also reiterated this 

sentiment, but more specifically that [high school] grades do not translate to being prepared. The 

issue involves not only knowledge of content but also study skills, note taking, and time 

management. High school students reported they only spend three or four hours a week 

preparing for all of their classes and college students reported they devote over ten hours a week 

to be prepared for fewer classes. This fact alone demonstrates a significant gap in study habits 

(McCarthy & Kuh, 2006).  

 In mathematics specifically, students are given a calculator too early in the education 

process. They then never commit to their foundation, the concepts that scaffold into the higher 

order thinking skills. If they cannot multiply, they cannot understand factors, and this impedes 

their ability to find common denominators or factor a polynomial. Administrators fail to see that 

this issue causes a problem if they are only thinking about getting the attractive test scores. High 

schools are also known to give questions that require critical thinking skills without giving 

students the tools needed to get to the answers on their own. Ganem (2009) stated, “Students 

need to be challenged but in such a way that they learn independent thinking” (para. 17). Giving 

tough questions to check a box is not the same concept or skill as helping the students understand 

how to arrive at the answer or what it represents. NCLB shifted the focus from individual 

students to herding students to go through the motions and be at the same pace, even though 

every student is different and needs to be given the opportunity to grow on their terms.  
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Impact of Technology on Education 

School has traditionally been curated based on learning facts and being able to know 

concepts and perform mathematical functions without having to look up how or know them 

without looking up the details. With Artificial Intelligence (AI) on the rise, the need to know 

every little detail of WWI or the theme of Oedipus has become close to obsolete. Rote 

curriculum is a former version of education, and now the focus is on being able to think critically 

and creatively in an inquiry-based curriculum or concept-based idea. A fine line exists between 

what is acceptable to let go of in the current curriculum and when, but accepting the new 

direction of the workplace and what companies are really looking for should be the guiding light 

of today’s curriculum at the college level.   

“At the college level emphasis is on understanding, not memorization and computational 

prowess” (Ganem, 2009, para. 21). This statement sums up how the shift has not been made with 

regard to what educators focus on with students. There needs to be a level of moving past the 

mundane ideas of simple arithmetic that can be done on the calculator. Too much time, 

frustration, and loss of self-confidence are happening in remedial classes at the college level 

when students are asked to complete homework that is requiring them to add, subtract, multiply 

and divide whole numbers, decimals, and integers. The material covered in remedial courses 

tends to be ideas that students have seen, sometimes as early as second or third grade, but 

somewhere along the line they were handed a calculator. When a student does not use those 

skills they forget, particularly long division. When students “can depend on their electronic long-

term memory, or the calculator focusing on these elementary skills that will be taken over by a 

calculator again when they get to the next class, how is that helping to develop their skills?” 
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(Svinicki, 2018, p. 12). The focus needs to be on the ability to create and control the applications, 

machines, and new tech, because the existing ones are incapable of doing that.  

 More evident is the need for education to shift away from drilling facts and move toward 

organic creative thinking. “What’s clear, is that AI tools will continue to proliferate, and that the 

teacher’s role will evolve. ‘Be okay to learn from young people, rather than be holders of 

knowledge’” (Brown, 2019, para. 15). Change is feared, and there are many obstacles in place to 

allow education to shift at the public-school level, but at the college level it should be much 

easier to take in the idea that boring students for a month on elementary arithmetic is not helping 

them. It is more valuable to focus on concepts that the calculator cannot do for them and have 

more time to review the foundations of more algebraic concepts. “Former New York City 

Schools Chancellor Carmen Fariña summarized the prevailing view when she declared that facts 

are learned ‘maybe to take tests, but we learn thinking to get on in life’” (Wexler, 2019, para. 2). 

Algebra is taught to all students not because they are going to be asked to “find x” in the 

workplace, but because they will need to solve problems, and being able to use the knowledge 

they have from algebra class allows them to think through the problem, which generally, will not 

be a one step process. The calculator will always be around, whether on their phone, watch, 

tablet or computer, or asking Alexa or Google. However, thinking needs to evolve with the 

increasing adoption of digital tools and technologies, particularly among the younger generation 

(Grand-Clement et al., 2017). The decrease in what students need to know and how to be able to 

do without technology should have a direct variation in what is taught in remedial math to mirror 

the realistic expectations and not create a roadblock for students trying to reach graduation.  
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History of Community Colleges  

Community colleges are a starting point for many students pursuing a higher education. 

The first “junior” college opened in 1901, and its goals were to offer post-secondary 

opportunities to students who otherwise would be unable to meet the requirements of a four-year 

institution. The cost is much more feasible for students, they are local, and with the improvement 

in their education students are able to easily transfer to a four-year school when they complete 

their 2-year degree (Mellow, 2000). Being easily accessible due to location and attainable 

requirements for acceptance makes attending community colleges convenient and the 

affordability of four-year institutions pale in comparison to that of community colleges. “Two-

year colleges tend to have lower tuition costs when compared to universities,” which allows for a 

wide spectrum of students to be able to attend (Robinson-Neal, 2009, p. 2). 

Not only are these schools a gateway for students from the United States who may have 

struggled academically in high school or financially due to unforeseen circumstances within the 

family, but they also serve as a place for students from other countries or adult learners to find 

their footing before applying to attend a four-year school. Alternatively, students choose to 

attend community colleges as a way of increasing their employability with a certificate rather 

than a degree (Robinson-Neal, 2009). Some students embark on an educational journey with the 

goal in mind of a certificate that trains them for a position where a degree is not required. 

Moreover, some adult students, after starting to work, return to earn a certificate to increase their 

earning potential.  

The broad motto of “make a college education accessible and affordable for everyone, to 

open college doors to millions of deserving individuals” makes it clear community colleges 

everywhere are made to serve their students first and foremost (Mellow, 2000, p. 4). The sad 
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reality, however, is that the courses designed to help students be prepared for college credit 

earning courses are barriers to their graduation (Rutschow, 2018). “Of these students, only about 

40 percent persist and complete the gatekeeper college level math courses typically required to 

earn post secondary credentials” (Ngo & Kosiewicz, 2017, p. 267). Consequently, the 

developmental courses prove to be a hurdle that a high percentage of students cannot get past.  

Not only do these courses hold students back from graduating because they cannot 

successfully pass the course, but each noncredit earning course still has a “per credit” cost 

associated with it. Some students lack funding, stamina, or the mental capacity to continue on a 

circular path from which they cannot move forward.  

Developmental Course Description 

 Traditionally college courses were not much different from high school classes other than 

the schedule or frequency of being in the course. In remedial math courses the syllabus attempts 

to develop skills in 16 weeks that students should have learned in elementary school over many 

years (Blum, 2007). Conducting lectures and giving exams much like what students already sat 

through for years will not aid them in developing such skills in a mere few months. Thus, 

colleges are beginning to see the need to redirect their aims away from multiple semester long 

courses taught by lectures to new avenues including accelerated programs, contextualized 

curriculum, or corequisites (Rutschow & Schnieder, 2011). Despite the large number of students 

enrolling in remedial education courses, some states’ education departments have tried to reduce 

or eliminate remedial course offerings due to cost. Although it may take some students longer to 

complete a degree, the elimination of remedial education courses would further hinder the 

prospects for students’ populations who need the courses to prepare them to complete a 

bachelor's degree program (Long, 2005). Long tried to convey the importance of not losing sight 
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of the motivation that spurred community colleges to exist in the first place—to help students 

who are not ready to enter a four-year college. The assistance for the underprepared population 

cannot be taken away, but the goal of decreasing or removing these non-credit bearing courses is 

a valid proposal. The answer as to how to do this is still unclear. It is clear, though, that the 

typical style of having two or three levels of not for credit, typically pass or fail courses, is not 

working (Blum, 2007). 

A corequisite is a course that must be taken simultaneously with a credit earning course, 

ultimately giving the developmental needs as a parallel to the credit earning course. This idea has 

merit, however, the issue becomes operational when organizing class schedules and applications. 

Some schools are combining courses, making changes based on insight from students at their 

school. Students revealed, “When classes moved too quickly they risked falling behind; when 

classes moved too slowly, they felt bored and disengaged” (Blum, 2007, p. 3). A corequisite 

combines remediation with a college level course to combat the issue of pacing or overwhelming 

or underwhelming the students. These students also shared “it was discouraging to spend a 

semester or more in classes for which they earned no credit” (Blum, 2007, p. 3).  

Emotional implications of non-credit courses have been explored to a degree. The fact 

that students often fail and repeat the same developmental math course multiple times impacts 

their persistence in completing the gateway courses such as college level math (Acosta et al., 

2016). Some redesign has been made that allows students to work on their math phobia, but in 

large part that was isolated to the course under Acosta’s inspection. The students viewed him and 

fellow classmates sympathetic and kind, taking the time to pay attention to students' facial 

expressions. The professor was therefore able to intervene before the student was too frustrated 

to continue (Blum, 2007).  
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The reality is as “Micheal W. Kirst, a Stanford professor who was a co-author of a report 

on the gap between aspirations and college attainment, said 73% of students entering community 

colleges hope to earn a four-year degree, but only 22% had done so after six years” (Schemo, 

2006, para. 15). This statistic makes clear the need for more support and guidance for the 

students. Some schools have adopted the idea of pathways. Pathways is a redesign that suggests 

not all students need to take the traditional algebra course to satisfy core curriculum requirements 

(Rutschow, 2018). The value in pathways is the same as the added work that goes into creating 

them—these courses only require students to master content directly related to their field of 

study. They are still required to, and ultimately more successfully, master critical thinking skills, 

but these concepts are presented in a way that reflects their interests and the needs of future 

courses on their trajectory of degree completion (Rutschow, 2018). A large part of this shift is 

also the placement of students into their first math course after high school. The struggle is not 

only proper placement but proving to the business side of the college a change needs to be made. 

Unfortunately, more colleges are being managed as business entities not schools (Robinson-

Neal, 2009). Many challenges exist for community colleges. For example, if a school chooses to 

drive decisions based on business goals, it must also focus on customer service, which leads 

directly back to better meeting the needs of these students or “customers” when it comes to their 

math requirements.    

In 2013, Florida removed the placement exam and remedial college courses all together 

(Smith, 2019). They gave students coming right out of high school the option to take college-

level introductory math and English courses. This allows students to earn credits right away, 

however, the risk involved was whether or not removing the obligation to take developmental 

mathematics would be successful. Smith (2019) reported “New research released this month by 
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the Center for Postsecondary Success at Florida State University found that the gamble paid off. 

More first-time college students, including black and Hispanic students, passed the college-level 

math and English courses, also known as ‘gateway’ courses” (para. 2). This is interesting to see 

because there will be students who choose to take a developmental course to be properly 

prepared. Not making it a requirement allows students to take ownership of their education and 

make the decision on their own, adding responsibility and buy in to ensure they successfully pass 

the credit earning course, or make the best of taking a developmental course to be prepared for 

the next class. 

Degree Requirements for STEM and Non-STEM Majors 

 Science, Technology, Engineering, and Mathematics (STEM)—this category of courses, 

jobs, degrees—can cause students to run in the opposite direction. “Most students with poor 

placement scores switch to majors that do not have significant math requirements” (Ganem, 

2009, para. 14). Common knowledge shows that STEM majors require more math courses. If 

students are unable to meet the gen-ed math requirement expectations, then calculus or 

differential equations become out of the question before they even start. “According to Clifford 

Adelman, if students must take remedial math courses in college ‘they will not acquire sufficient 

momentum in the kids of mathematics required for bachelor’s degrees’ in many fields” 

(McCarthy & Kuh, 2006, p. 667). The importance of this differentiation is to not create a barrier 

for students who know they do not want to pursue a career that requires these types of courses. 

This poses a question: If they only need statistics or a liberal arts geared math course that may 

focus on life math skills, then why force them to take a remedial course they may need to retake 

to pass only to be placed in a course that allows calculators and may only utilize order of 

operations?   
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 A study conducted by Leung et al. (2020), demonstrated the value of redesigning math 

curriculum to be student view centered rather than based on math professors’ goals of what is 

interesting and important. The idea of increasing student engagement and interest by rooting 

information in topics they are already intrigued by seems obvious, but “making mathematical 

tasks that are authentic form the point of the view of the students” will increase the value of the 

course for the students as well as “increase buy-in, resiliency and appreciation of the subject” 

(Appelbaum et al., 2009; Leung et al., 2020). This idea is especially helpful for non-STEM 

majors who are more likely to have a negative outlook on math before they even begin. If they 

are able to see the value in math and understand the concepts that are applicable to their career 

goals, they will be more apt to retain the information and be successful in their math courses 

(Leung et al., 2020).  

This concept is a perfect segue into Achieving the Dream, a coalition of schools across 

the United States, which is promoting replacement of current math programs. Specifically, this 

was witnessed at the Dana Center at the University of Texas. There they conducted a study on 

pathways, an approach that eliminates the need for students (who do not need to take math 

intense track) to fulfill math requirements based on material applicable and necessary for their 

desired major in mind. STEM majors are required to remain on the calculus track. However, 

business and humanities majors are steered down a more quantitative reasoning trajectory, while 

health care professionals and social sciences majors are primarily focused on statistics 

(Rutschow, 2018). Other designs are based on the idea of pathways with even more specific 

curriculum dependent on each major. However, instituting this change is dependent on how 

many different majors each school offers.  
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Summary  

These sources outline what is being done to diminish community college graduation and 

retention rates in New Jersey and highlight changes that can be made to fix the issues. The 

aforementioned outlines how a student progresses through high school, ushered from grade to 

grade, and then ill prepared for the rigors of collegiate level requirements. It also shows how 

STEM geared math courses potentially influence students to abandon their non-STEM degrees. 

This review highlights changes that can be made to mitigate these issues.   

� �
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Chapter 3: Methodology 

This chapter introduces the research methodology for this qualitative grounded theory 

study regarding the opinions of New Jersey community college professors on how to redesign 

remedial math to better meet the needs of future remedial students. This research approach 

allowed for a holistic understanding of the professors’ experiences and opinions from working 

with this specific mathematical student population. This approach provided a way to develop 

theory from the data in order to understand what topics most hinder students, how students feel 

about being in the remedial program, and how we can make math credits more accessible and 

attainable. The applicability of grounded theory approach for this study is deliberate and 

reviewed in this chapter. The research plan specifics, including the methodology, participants, 

procedures, analysis method, and ethical concerns are also covered in this chapter.  

Research Questions 

 This research was designed to unearth experience and opinions by answering the 

following questions: 

RQ1: Which topics do college professors in New Jersey Community Colleges think are 

needed as a refresher for college algebra students? 

RQ2: Which topics do college professors in New Jersey Community Colleges think are 

not needed as a refresher for college algebra students? 

RQ3: Are current developmental mathematics programs effective across New Jersey? 

Methodology 

 This research was a clear fit for a qualitative approach. When the researcher is trying to 

find common themes or recurring relationships between multiple variables, the appropriate 

manner is through qualitative research (Creswell, 2013). Stake (2010) suggested qualitative 
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research is best used when trying to figure out how things work. This study was meant to 

develop an understanding of how remedial math programs work, how students perform, and how 

one can better meet students’ needs on a state-wide qualitative research basis. 

Grounded Theory 

 This qualitative study used grounded theory methodology to dissect the data and draw 

conclusions. “Grounded theory is a respected qualitative way of moving from individual 

knowledge to collective knowledge” (Stake, 2010, p. 17). This definition best describes the goal 

of the study while validating the decision to use grounded theory. In this study, data was 

collected to decipher how the common experiences across the state can drive a redesign of 

remedial math. The knowledge of the respective professors becomes collective knowledge to 

improve the entire community college network, rather than individual schools.   

The Researcher 

 The researcher has taught remedial mathematics at various colleges in New Jersey for 

eleven years. She holds a Bachelors in Mathematics and a Master’s degree in Business. She has 

taught remedial math multiple ways over the years and has seen first-hand that regardless of the 

method, some students still struggle to get through the material covered.   

 The researcher interviewed professors with whom she had no prior relationship so as not 

to jeopardize their candor. She did not give any biased preview of the study to any participant.  

The researcher emailed math departments of each New Jersey County College and interacted 

with participants via email prior to their recorded call. As participants were asked to volunteer 

and responded of their own will to the email requesting the interview, the convenience sample of 

11 participants materialized. Though there may be a lack of representation when using a 

voluntary convenience sample, there is unfortunately no way to revise the sampling method. The 
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researcher used her understanding of the scope of study to hone in on specific points of interest 

during each of the interviews.  

Study Participants 

The group of participants was generated on a voluntary basis from the large group of 

math professors in New Jersey working at county colleges teaching specifically developmental 

math. Teachers could be of any gender and any age, given that they were currently teaching 

developmental math at a community college in New Jersey. This specific filter was designed to 

get the best understanding of the students currently taking non-credit earning courses in New 

Jersey.  

Participants volunteered to partake in the interviews by responding to mass emails sent 

out to each school. From that point, the researcher and the participant discussed the informed 

consent form (Appendix B). It was signed and returned, then a scheduled time for a recorded 

phone call or Zoom call was agreed upon.  

At the time of the call, the researcher either called on a recorded phone line or recorded 

an audio only Zoom call for later transcription. The recordings were destroyed at the conclusion 

of this research study. The interview followed a semi-structured script (Appendix A) that 

allowed for specific constructive ideas, both of concern or sharing ideas that were working for 

the school, to be discussed more in depth. The researcher took advantage of having the flexibility 

of a semi-structured script to let the participants drive conversation and to get quality meaningful 

data.  

The convenience sample goal was one professor from every community college in New 

Jersey. However, a professor from one college declined to participate, two colleges declined to 

participate after their IRB committee reviewed the request, and the remainder failed to respond. 
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Nonetheless, the sample is still a representative group at more than half of the 18 community 

colleges in New Jersey. The researcher was conscientious in ensuring the schools represented a 

diverse population from rural, suburban, and urban settings. The convenience sample is 

representative of various socioeconomic groups within New Jersey. Without divulging the 

schools the professors in this study were from, community colleges represented in the study were 

from urban, suburban, and rural areas. The typical student described ranged from first year post 

high school to working parent, to adult student of all races and socioeconomic backgrounds.    

Research Collection  

This study, through interviews, used the participants—as well as the semi-structured 

script—as the instrument to collect data. The questions used in the interview were based on 

questions the researcher had based on 11 years of experience teaching the population of students 

under review. She intended to discover if other math professors had the same questions, 

concerns, and ideas about what could be done about the issues at hand. The data collected from 

each interview was organized with an organizational webtool, Trello, to keep track of which 

schools had responded to the request, what stage they were in scheduling the interview and after 

it was complete, keeping track of notes, comments, important points, and the transcription of the 

conversation. All interviews were recorded one of two ways, through a phone recording 

application, Rev Recorder, or through audio only Zoom calls. After each interview, the 

researcher completed the transcription in an effort to serve as another exposure to the 

information as well as to maintain confidentiality. Every interview started with a confirmation 

that the participant knew what to expect, some open ended and some binary questions, as well as 

affirmation they had completed the consent form. The transcriptions and this paper refer to each 
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participant by NJCCP20-## New Jersey Community College Professor 2020- ##; the numbers 

following the initial code server as each participant's unique identifier.   

Protocol 

Approval from the Institutional Review Board (IRB) was sought from Centenary 

University. Once approval was given, the researcher compiled email addresses from each county 

college’s directory on their website, focusing on only faculty in the math department. An email 

was sent out to each address. Some schools came back with requests of going through their IRB 

approval, which the researcher completed. Others answered and said they would participate, and 

others either responded informing the researcher they did not fit the parameters of teaching 

remedial math or simply that they were not interested.   

When a professor indicated they would be willing to participate, the researcher emailed 

each respondent the consent form and scheduled a call, either phone or Zoom, at the participant’s 

request and convenience. The researcher attempted to make the process as comfortable as 

possible for each respondent.   

As this study used a grounded theory under a qualitative approach to discover themes and 

relationships, the interviewer was able to insert follow up questions to follow paths of interest 

that developed from the script (Creswell, 2013). The researcher expected that each school, given 

different programs and specifics, would have something unique to offer.  

The researcher constantly took notes during and after interviews, as well as when 

transcribing to ensure minimization of any bias. Comparative analysis and note writing are both 

reflective activities which bring constant objectivity to the study (Birks & Mills, 2011). The 

notes written throughout the process were reminders to the researcher of thoughts regarding the 
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interviews, as well as any other information found in reading other related materials to separate 

personal ideas from focus on any theory that was uncovered in the data (Birks & Mills, 2011). 

The researcher was able to use her unique relationship with the data to easily maneuver through 

interviews and highlight emerging theories and narrow in on codes and themes. 

Analysis 

The interview transcripts were read, re-read, and analyzed through a deductive coding 

process. Typically, this coding process uses a priori codes, codes formed based on the 

researcher’s hypothesis, prior knowledge, and literature on the topic of interest (Kodish & 

Gittelsohn, 2011). The researcher completed the transcriptions, therefore the researcher had an 

intimate relationship with the data and confidently created codes and themes to analyze and 

share.  

Limitations 

 First and foremost, the leading and undeniable limitation was the inability to segment out 

students who take developmental math seriously and those who do not, those who want to 

succeed and those who are not attending college because they want to be. The amount of effort 

given from the student is a huge component to the effectiveness of developmental courses that is 

unfortunately unmeasurable or could not be weaved into this research.   

 Due to the focused sample of only using New Jersey community colleges, there may be 

an issue with generalizing the findings of the study to other states. Some states have come further 

than others with high school curriculum and teaching methods that may result in students 

retaining more or less moving into their college experience.   

 As this study is qualitative, and the researcher served as the instrument and analyst, a risk 

of diminished objectivity exists. The researcher did everything possible to ensure restraint of 
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imposing preconceived ideas about the topic, which is evident in the discussion about the 

findings.   

 Lastly, a design issue in this study is the fact that there is not a single redesign solution 

that can meet every student’s needs. The responses are based on the majority of students, the 

inner two quartiles, however there were outliers above and below the norms that the responses 

and suggestions may not represent best.  

Ethical Concerns 

Maintaining ethical integrity was a high priority for the researcher. The informed consent 

was distributed prior to the interview and the main points were reiterated at the beginning of the 

interview. The letter of Informed Consent follows U.S. federal guidelines, as outlined by 

Frankfort-Nachmias and Nachmias (2008) including, “a fair explanation of procedures, 

description of risks reasonably to be expected, a description of benefits reasonably to be 

expected, an offer of inquiry regarding the procedures, and an instruction that the person is free 

to withdraw” (p.75). The researcher specifically informed all participants that their name and 

institution would remain anonymous. Each interview would be coded by number, not name or 

county. Following the interview, a debriefing script was read to each participant, including 

directions to be connected to a counselor should they feel any anxiety after the interview. The 

risk to participants was small, however the only potential issue would be feeling anxious from 

being asked questions they were unable to prepare to answer. For this reason, they were 

informed of a free counseling service they could reach by text. All participants were adults and 

fully aware of the weight of consenting to be in the study. Finally, to ensure no long-term 

potential downside to participating, all interviews will be erased five years following publication 

of the study.   
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Summary 

This chapter outlines how the study used qualitative approach via grounded theory to 

uncover information to aid in redesigning developmental mathematics programs at the 

community college level to better meet the needs of incoming college students. It discusses the 

procedures taken, who and how the participants were procured, data collection, and interview 

structure. Through participation in the interview, the researcher was able to collect notes and 

discover themes of common thoughts and concerns across the state. The goal of the next chapter 

is to display the study results found from this methodology and procedure protocol. 

� �
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Chapter 4: Findings 

 The tables in this chapter represent the interview questions and responses from each 

professor. Accompanying each bar graph is a more detailed explanation giving more context and 

meaning to the images.  

Years of Teaching Experience 

Figure 1  

Years of Teaching Developmental Math Experience 

 

 The first question asked of each professor was how long they have been teaching 

remedial mathematics. The intention of this question was to gauge how long they have been 

working with the group of students in question and ensure they would have insight to the 

ongoing issues with developmental mathematics courses and their non-credit earning 

components. Figure 1 shows that with only two participants having the lowest experience level 
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of four years, and the two positive outliers of 33 and 53, the sample was well positioned to give 

their observations and perceptions on the topic. Especially valuable in terms of the lengths of 

service is how the professors have been able to see the students evolve over the years. It was 

uncertain if the longevity of some participants’ experience would have any effect on their 

responses; however, the following findings make it clear that was, in fact, not the case.  

High School Preparation 

Figure 2 

Does High School Prepare Students? 

 

 The overwhelming response was that each professor believed high school did not 

properly prepare students for college courses. Some responses were firmer than others, some 

were focused more on the lack of cultivating proper study skills and time management habits, 
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while others were adamant that the teaching pedagogies and curriculum focus are organized in a 

way that does not foster long term learning and understanding in students through Grade 12.  

Reaction to Placement  

 The question posed to the group required their perceptions of how students react to being 

placed in the creditless courses. The responses varied. It is clear a sizable number of students are 

displeased with their placement. Interview respondent NJCCP20-02 noted that “if right out of 

high school” students are more likely to be upset with the idea of being retaught previous 

material from elementary and high school grades. NJCCP20-06 pointed out that some students 

are “unfamiliar with what the noncredit earning courses could mean for their degree 

completion,” which leads to them not being upset about their placement. Some students are the 

first in their family to attend college and are unaware, or just do not realize that those non-credit 

earning classes add more time and money to their degree completion journey.  

 Another common theme expressed the observation of students who had a large gap 

between high school and college were more apt to choose remedial courses even when given the 

opportunity to place in a credit earning course. The students showed high levels of math phobia 

and math anxiety, which leads them to the self-proclaimed belief they are horrible at 

mathematics and need to start from the beginning. NJCCP2020-05 comments that it has become 

socially acceptable to be bad at math, more so than in English remediation, which would carry a 

terribly negative connotation.  
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Developmental Topics 

Figure 3 

Developmental Topics 

 

 This question was asked as a means to gauge where the development of foundational 

skills is clearly necessary compared to topics that are not as much of a struggle. The clear issues 

here are fractions, word problems and ratios, rates and percents. Fractions was the first topic of 

each professor when asked this question. Clearly, a theme of “fraction phobia” exists across the 

board. Word problems were an obvious issue as well, but the main point here was the idea of 

applying the concept to a problem that was not explicit. This speaks to the point that high school 

is teaching to a test and not to the concept to be understood and internalized.  
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Algebra Topics 

Figure 4 

Algebra Topics 

 

 Asking the group which topics they felt were a struggle for students in a college credit 

earning course served two purposes. One, to determine if the remediation was helping students in 

the next course with these topics. Two, to determine if students who are in these courses could 

benefit from the Just-in-Time remediation regardless of whether or not they were placed in a 

remedial course from the start. This chart, along with the professors’ responses, was of no 

surprise. The fact is students struggle with algebra. This chart shows most topics are an issue, but 

the focus is on conceptual and secondary topics to the foundation that the students do not 

possess.  

  



REDESIGNING DEVELOPMENTAL MATH           34 
      

Improvement of Students 

Figure 5 

Percent of Students Who Show Improvement 

 

When exploring the outcomes of the developmental courses, it seems that the majority of 

students showed improvement with no responses indicating below a 40%. This was a tough 

question as “improvement” was interpreted by each professor differently. Some professors 

suggested that any improvement qualified as the student being accounted for in the percent they 

answered the question with. Some professors considered passing the course as qualifying the 

student to be considered to have shown improvement. This issue is discussed later as a limitation 

and potential advice for further research.  
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Subsequent Performance 

Figure 6 

Do Developmental Students Perform Well in Subsequent Courses? 

 

When asked how students perform after they graduate from the pre-college math courses 

in their respective programs to the college level general education requirement, the professors 

shared an array of responses. The binary yes and no answers were expected, but the variations in 

between were of most interest. Especially interesting is the report of students' future performance 

hinging on how well they demonstrated understanding of concepts in the remedial courses. Some 

professors indicated they needed to achieve an A or a B to be successful moving forward. In 

addition, professors indicated that success depended on the student, their attitude, commitment to 

their studies, and the mathematics course required for the major they are pursuing. NJCCP20-05 

indicated that the students had positive experiences in the next course if the course was taken 
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directly following the remedial course so as to not let the material be idle and forgotten before it 

is needed. This points out that information is lost if not used for a period of time, as discussed 

with adult students returning to school after some time.  

Scaffolding Effectiveness  

Figure 7 

Scaffolding Effectiveness 

 

The researcher explored the way the professors teach their classes, asking if they see 

students understand a new topic when scaffolding from a previously mastered “foundational” 

topic. The results were positive with only two teachers saying sometimes, leaning more towards 

the idea of it depending on the student and if said student took the time to take advantage of the 

review and apply it to those concepts. Again, the findings are imperfect as the questions are open 

to interpretation by the respondent because there is always the possibility of a student not paying 

attention or taking advantage of guidance the professors provide during class.  
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Suggestions for Redesign 

Figure 8 

Redesign Suggestions  

 

 Prior to the researcher expressing the proposal of Just-in-Time remediation, the question 

was asked how the participants would redesign the remedial program if it was their decision to 

make. A number of unique responses are seen above, but the most prominent would be the idea 

of sectioning out students who are pursuing STEM majors and those who are on the non-STEM 

track. The idea is, as NJCCP2020-02 states, “you come to a realization after doing this for years 

that not everyone needs to know how to do those rational equations.” The idea has merit as the 

literature outlined the idea of pathways that Achieving the Dream is promoting for all colleges 

and universities to employ. All the ideas in the table are valid, but each professor also notes as a 

caveat to their proposal that there will most likely always be a small population of students who 
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do need the full 16-week, whole number arithmetic to order of operations, course. There is 

simply no way to totally abandon the zero-credit basic skills course. For students who need that 

course to be prepared to move forward, the opportunity needs to exist.  

Thoughts on Just-in-Time 

Figure 9 

Would Just-in-Time Remediation Benefit Students? 

 

In each interview, the researcher explained the proposed redesign plan of using a Just-in-

Time approach and asked if they believed it would be beneficial for students. The means of 

applying the concept are not clear, but the professors perceive the concept itself as advantageous 

and is an approach that is used currently without them realizing they imbed this approach in their 

lectures. Professors expressed that they introduce a new idea by scaffolding a paralleling concept 

from the assumed foundation of mathematics, which allows for a smooth transition and transfer 

of the conceptual understanding from say, whole numbers to variable terms. A majority of those 
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questioned mentioned that time is a factor in prohibiting them from truly committing to the 

scaffolding idea and making Just-in-Time remediation a difficult task in courses as they are 

currently designed.  

Analysis 

Table 1 

Analysis  

Research Question Interview Question Findings 

Research Question 1: Which 

topics do College Professors 

in New Jersey Community 

Colleges think are needed as a 

refresher for college algebra 

students? 

2. Please provide your 

opinion on which topics are 

most troubling and which 

are less of a struggle for 

your students in remedial 

and credit earning algebra 

courses?  

4. Do you find students are 

well prepared in high school 

for college math classes? 

9. From your Experience do 

you find a review of a basic 

concept in the algebra 

course prior to introducing 

something new results in 

●� The most mentioned 

topics needing a refresher 

for college algebra 

students include: 

○� Most explicitly 

fractions, basic 

operations and 

eventually anything 

involving rational  

expressions or 

equations due to their 

fractional structure. 

○� The rates, ratios and 

percents unit also 

needs to be revisited 
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the students grasping the 

new concept more easily? 

since their underlying 

foundation is rooted in 

fractions as well as the 

idea of converting,  

○� simplifying and 

solving proportions.  

○� Word problems are 

also a topic in need of 

remediation as it relies 

on students' deductive 

reasoning and 

application of all 

mathematical concepts 

in addition to 

translating the word 

problem into an 

algebraic equation 

prior to solving.  

Research Question Interview Question Findings 

Research Question 2: Which 

topics do College Professors 

in New Jersey Community 

2. Please provide your 

opinion on which topics are 

most troubling and which 

●� Whole numbers and 

decimal sections are 

generally seen as “easy” 
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Colleges think are not needed 

as a refresher for college 

algebra students? 

are less of a struggle for 

your students in remedial 

and credit earning algebra 

courses?  

5. How do you feel students 

react to being placed in 

remedial math courses? 

8. How do you feel about 

the possibility of combining 

remedial and credit earning 

courses?  

and can be done quickly 

by a calculator as students 

are comfortable with 

using their calculator for 

such operations. However, 

in an attempt to ascertain 

the answer to this research 

question a much more 

complicated answer was 

arrived at than specific 

topics; the findings 

suggest that this question 

cannot be simply 

answered in general 

fashion for every major 

but that it is directly 

related to  the students’ 

course of study. 

○� The answer emerged 

as the idea of STEM 

and non-STEM majors 

having different needs 

when it comes to 
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which topics could be 

removed and which 

ones needed to be 

mastered for long term 

success in their degree 

and career placement.  

Research Question Interview Question Findings 

Research Question 3: Are 

current remedial programs 

effective across New Jersey? 

3. What percent of your 

students show improvement 

in the remedial courses? 

6. From your experience do 

students who go through the 

remedial program perform 

well in the subsequent 

algebra courses? 

7. If you were redesigning 

remedial courses how 

would you approach it?   

10. Do you think the 

described redesign concept 

would be beneficial for 

students? 

●� No, if students attending 

grades 1-12 did not master 

the topics, and then the 

remedial program exposes 

them to the same topics in 

15 weeks in the same 

general way, they can not 

be expected to absorb all 

the material and 

understand it on a 

conceptual level to apply 

in later courses.  

●� The research clearly 

shows that there are many 

factors that influence the 
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effectiveness of remedial 

courses, including, but  

not limited to: 

○� Student’s major 

○� Taking courses 

consecutively 

○� Course modality: 

Online vs. F2F 

○� Student attitude  

○� Student prior math 

grades and experience  

○� Frequency of class 

meetings  

○� Individualized courses  

●� Remedial courses have 

the potential to be 

effective but there are 

many possible influences 

outside of the college that 

can be detrimental to 

student success as well 

such as work, family and 

finances.  
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Unintended Findings 

 Conducting interviews with a semi-structured interview script allowed for the professors 

to add in information they found important and applicable to the study. The following section is 

a collection of points professors made throughout the process that were not intended to be 

uncovered during the research, but are believed to be important and worth noting. These points 

have a major impact on developmental mathematics programs even though they are not directly 

related to the course content or delivery modality. 

Research Question 1: Which topics do college professors in New Jersey community 

colleges think are needed as a refresher for college algebra students? 

When exploring this idea of what content is needed in remedial courses and the idea of 

students being unaware of what they had mastered and what they had not, professors discussed 

how some students reacted to their remedial placement with disdain, and alternatively with relief. 

One respondent, NJCCP20-04, discussed how some students choose to review everything and 

place themselves in the lowest math course available to start from the beginning. That insecurity 

of their mathematical skills, along with the socially acceptable nature of being “bad at math,” 

leads professors to believe that the remedial courses are very important for students who fall into 

that category.  

This question also opened the door to the idea of STEM and non-STEM majors having 

different needs. Professors were unable to answer this question in a clear way because it was 

conditional on the students’ direction of study.  
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Research Question 2: Which topics do college professors in New Jersey community 

colleges think are not needed as a refresher for college algebra students? 

This question echoed concerns about naming a topic as needed or not needed and argued 

the placement of each student as very important, not only in STEM or non-STEM, but also 

brought into question the means of which each school placed students into their entry level 

mathematics course. Some schools use placement tests, others base it on standardized tests and 

others on high school report cards. This concept sheds light on how different placement tests 

may focus on some topics more than others, and how a multiple measures approach may be more 

accurate and beneficial for the student and school alike.  

One professor, NJCCP20-07, expressed how their school has made remedial math 

courses optional. This idea allowed students to be in control when deciding their path to degree 

completion. If they felt they needed a strong review for some reason they could start with the 

non-credit earning courses, but since it was their decision, the negative emotional impact was 

removed. Those who knew they could put in the time and effort to make it through their math 

requirement without the remediation started right away earning credits. The professor noted that 

the majority of students were accepting this responsibility well and successfully completing their 

mathematics requirements with the exception of the students whose majors required more 

mathematics classes following their algebra general education requirement, or the “calculus 

track” majors.   

Research Question 3: Are current remedial programs effective across New Jersey? 

 When exploring the effectiveness of current programs and how schools could restructure 

their approach to better meet the needs of students, a theme that was unexpected—yet somewhat 

obvious now—is the benefit of the state community colleges joining forces in fighting this 
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mathematics battle. NJCCP20-07 expressed their belief that if schools worked together and took 

segments of each school’s approach there could be a state wide, easily transferable, program. 

There could be a more fluid transfer of students from P-12 schools as well as from one 

community college to another or even to a four-year state school.   

Multiple participants also brought up a logistical issue regarding how the community 

colleges had to maintain a 60-credit degree program. When discussing credit values and adding 

remedial segments to a credit earning course, and how that would look from an administrative 

viewpoint, it was unclear how the best way to handle that as each school has a different credit 

per course approach, circling back to the benefit of more uniformity in this program. Remedial 

courses have a credit-based price attached to them but with no credits toward degree earned, 

manipulating the course offerings to reflect a longer class time with an associated cost without 

infringing on the 60-credit degree would be difficult for each school.  

Summary 

 These findings shed light on answering the research questions and more. It is clear the 

major themes from these responses are the need for all students to master fractions, and for there 

to be a designation for STEM and non-STEM majors when it comes to their math requirements. 

The idea of students’ major of degree influencing remedial mathematics program redesign was 

doubled down when exploring how effective current programs are performing.  
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Chapter 5: Discussion 

Reprise of Study Design 

 The information collected from the semi-structured interviews with mathematics 

Professors from more than half of the community colleges in New Jersey led to interesting 

perceptions on how students view, perform and benefit from developmental mathematics. 

NJCCP20-02 struggled with how it is socially acceptable to perform poorly at mathematics and 

how students start off on the wrong foot because someone told them at a young age that they 

could not do math. NJCCP20-02 was in agreement with the researcher’s motivation to find a 

quality redesign for developmental mathematics. They focused on how these courses hurt 

students not only financially or emotionally while in school but also in their long-term 

employment and earning potential. NJCCP20-01 agreed that “these courses take time and money 

and then the students give up and never finish the mathematics sequence, and then they can’t 

earn their degree, ultimately giving up on education.” What educators do to these students is a 

disservice. As a result, the terminology has evolved from remedial to developmental as an 

attempt to remove the negativity associated with remediation, but the objective is the same: the 

course covers the same material. NJCCP20-09 believed that high schools are not preparing 

students as they should and NJCCP20-05 stated “before remedial students even start they feel 

defeated and like they let themselves or their family down, [and] that’s difficult to have to get 

over.” Community colleges can change the course title or the modality. However, until real 

equitable changes can be made, the students enter the course, see the syllabus, and still know 

they should have learned how to add, subtract, multiply, and divide in their 12 years of public 

education.  
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Interpretation of the Findings 

The following discussion of the findings outlined in Chapter 4 shows the themes that 

emerged from the interviews and then a subsequent discussion of those themes incorporating 

commentary taken from the interviews. Some themes have pertinence in more than one research 

question. In an effort to better display the connections, please follow Table 2–4.  

Table 2 

Research Question 1 

Research  
Question 1: 

Which topics do college professors in New Jersey community colleges 

think are needed as a refresher for college algebra students? 

Collective 
responses: 

●� Fractions 

●� Rates, ratios, and percents 

●� Word problems 

Interpretation: The researcher’s interpretation of the collective responses indicates the 

students are lacking the ability to draw connections between what they 

have already learned to new topics because they are not given the chance 

to solidify the concepts. It takes multiple exposures and ways of applying 

new mathematical concepts for full understanding. Word problems are an 

issue because the concepts are only given topic explanation, not in depth 

meaningful context in word problems to make the connections. If 

professors can give more equity and substance in their syllabi they can 

reach more students in a way that has a lasting effect.  The topics in the 

non-credit and entry level courses are mainly topics that should have been 
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learned in grade school, so the students either know they did poorly and 

want a second chance to grasp the material or they are reluctant to see 

value in the course because they have already been through it; either way 

the idea of re-exposing them to the same material in the same way and 

expecting a different outcome is unrealistic. Students will have a better 

experience if given the opportunity to learn less material more intensely 

with a focus on how it will be useful later in their education and career.  

Curruring Themes 
from RQ1:  

●� Lasting impact of high school experience 

●� Uniform Algebra Requirement Outdated 

●� Reaction to Placement 

●� Scaffolding in our courses already  

 

  



REDESIGNING DEVELOPMENTAL MATH           50 
      

Table 3 

Research Question 2 

Research  
Question 2: 

Which topics do college professors in New Jersey community colleges 

think are not needed as a refresher for college algebra students? 

Collective 
responses: 

●� The four basic operations with whole numbers, decimals, and 

integers  

●� Further than that should be based on student’s area of study 

Interpretation: The idea of what is necessary and what is not necessary to meet the 

mathematics requirement involves a more in-depth look into the topics 

needed to be successful in the students’ respective majors. Some majors 

and careers are mathematics dense and others are not; therefore, the 

researcher suggests that what the students need to successfully internalize 

is very different from one audit sheet to the next.   

Curruring Themes 
from RQ2:  

●� Support for Just-in-Time 

●� Scaffolding in our courses already  
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Table 4 

Research Question 3 

Research  
Question 3: 

Are current remedial programs effective across New Jersey? 

Collective 
responses: 

●� For some students who fall into a very specific category of prior 

knowledge and motivation mixed with repetitive courses and a 

delivery method that matches their learning style given, there are 

no outside influences that distract the student from completing the 

course.  

Interpretation: This question, this researcher believes, was the hardest to answer from 

the interviews. Not only is every school different in what they expect the 

students to master, but also how they expose them to the material and the 

requirements to move up to the next credit earning course. Some schools 

have multiple levels of developmental mathematics, which is helpful for 

students who really come in needing that step-by-step lecture course. 

However, if a student who only needs a quick reminder is placed in a 

lecture course, they are likely to fail not because they do not know the 

material but also because they are bored and unengaged in class.  

Accepting the complicated truth that there is no one size fits all solution 

to this problem and working together to create more meaningful, 

purposeful courses for our students would be the best next step for 

mathematics departments across the state.  
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Curruring Themes 
from RQ3:  

●� Uniform Algebra Requirement Outdated 

●� Improvement is Relative 

●� Redesign Proposals 

●� Support for Just-in-Time 

●� Reaction to Placement  
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Lasting Impact of High School Experience 

 There is nothing new to be said about how individuals’ experiences mold them into their 

own persons—mathematics capabilities included. NJCCP20-03 commented on how high school 

in particular molds how students are in the classroom:  

I find students do not know how to study; they don't realize what's involved in being 

successful in a college course; they don't understand the importance of homework or 

taking notes. They are used to being in class five days a week; when you see something 

so frequently you feel like homework is not necessary, but when it becomes two days a 

week and the students are not forced to see it so much, it becomes their responsibility.   

This experienced interviewee believes not only that study habits, time management, and 

note taking skills are not fostered at the high school level, but that it was common to hear of 

students who had a bad experience with teachers who were not supportive or not effective in 

their teaching. As NJCCP20-08 stated: “High school students don't seem to be held to high 

standards.” There is certainly room for bias to play a role in this comment however, the shift of 

curriculum to be more focused on test scores has left the student needing more. As a result, 

teachers focus on the test scores relating to their evaluations and forget to “teach.” In addition, 

conceptual and contextual aspects to mathematics skills seem to be lacking on a widespread 

scale. NJCCP20-04 saw this in their classroom when “sometimes [students] just look at a 

problem and they do something without thinking about what the question is asking. You ask for 

the vertex and they give you the quadratic formula because they see it’s a quadratic.” This is 

such an issue because it leaves the students ill-prepared to move forward. If students are mostly 

being sent off to college without having been held to any sort of real expectation in high school 

then educators are setting them up for failure. The college faculty interviewed perceive watering 
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down material and expectations in the high school is not just in the mathematics classroom. Not 

only lowering the bar but as NJCCP20-11 interjected, “In high school they are required to use a 

calculator and then in remedial [classes] they are not allowed to so we make it challenging. The 

students are too dependent on the calculator and they are not getting to the critical thinking 

aspect of math.” Use or non-use of the calculator alone can greatly hinder or heighten a student’s 

understanding of concepts. Also related is another observation made from NJCCP20-07: 

 I think the students who actually came to college 50 years ago were better prepared 

because they were planning to go to college, whereas today almost everyone is thinking 

they’re going to go to college and some of them are just not really preparing themselves 

well. I think I’ve seen a big difference in the level that students come into college with 

let's say since the seventies.  

 This quote speaks volumes. NJCCP20-07 believed students are not prepared and that  

everyone is college bound but not college ready. The level of expectation is misleading, from 

students to parents to high school teachers and administration. It seems there needs to be more 

effort made on all fronts to make an impactful change.  

Proper Placement and Reaction to Placement 

 Most students take a placement test to ascertain the first mathematics course they will 

take as they enter community college. NJCCP20-10 discussed this here: 

A lot of schools’ placement is based on the one placement test score so the students say ‘I 

didn’t even know what was that important. I just went and did it because they sent me 

over there to do it.’ [Students shouldn't have to take] a whole algebra course because one 

day on a placement test they didn't do that well.  
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 The reality is some students do not understand the placement test, some are bad test 

takers, and some may have had a bad day. Consequently, NJCCP20-05 suggested the use of 

multiple measures as a more appropriate means of placing students. The issue is, as NJCCP20- 

03 put it, “When students are misplaced into developmental math, the material starts to come 

back to them and then it becomes too easy and they stop showing up and participating which in 

turn could cause them to fail.” Lacking engagement is an easy pitfall for students who fall into 

the category of scoring low on the placement test, when they could be successful in a higher-

level course. NJCCP20-03 also believed a part of the reason students do not push to retake the 

test or try to test out of the course in the first week or two is potentially because students who get 

financial aid think it does not matter “if they take a credit or noncredit earning course because 

they don't see themselves as paying for it out of their own pocket.” Between getting ill advice or 

told mathematics is hard, students are sometimes intimidated by a college mathematics course so 

they choose to place into a lower class if they are borderline, or to not take the test and start at 

the beginning of the mathematics series without question. A study done with seven community 

colleges in New York found that 14% of students placed higher when a multiple measures 

approach was implemented. With a relatively similar structure one can anticipate multiple 

measures to create a similar effect on placement in New Jersey (Barnett et al., 2018).  

 When this study began, this researcher was certain to find clear results to support 

students’ detestability regarding their placement in remedial mathematics. Contrary to that, 

surprisingly students are indifferent or happy about their placement. This could be a ripple effect 

of the researcher’s point on how P-12 schools fail to support students in the mathematics 

classroom. Students are brought up from a young age hearing parents, teachers, and other 

students say that “math is hard,” and fostering that fear of mathematics has created this idea that 
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it is socially acceptable to be bad at mathematics, or that it is ok and possible to get through life 

without mastering these skills. However, the real issue is how educators are presenting the 

material. Students' number one reaction to mathematics is “when will I ever need to use this?” 

They fail to see the problem-solving applications that have little to do with the same content.  

However, this problem is no fault of their own, as professors need to do a better job of 

connecting the dots to allow them to see how these skills will benefit them later on. As 

community college educators there is not much that can be done to change the outlook on 

mathematics the high school teachers project onto their students. However, college educators can 

change the way they present information in the mathematics courses at the institutions students 

transition to from high school. Students should be upset when placed into developmental 

mathematics because they should understand this is material that they failed to master earlier, but 

the research suggests to some extent they know their skills are lacking. Instead of being angered 

or resentful of their past mathematics experiences, they seem to take it as acceptable. This is 

frustrating for educators. Community college professors need to find a better way to break the 

cycle of mathematics phobia. They need to change the way the information is presented. Giving 

more conceptual and meaningful applications could help students to see it is not all about just 

finding “x” and forgetting formulas.   

 To that end, NJCCP20-10 indicated, “Part of the problem is just placing students 

properly.” Proper placement sets students up for developing the skills needed to be successful or 

for a battle with multiple prerequisites that could take multiple semesters. Though it seems 

colleges are trying to address this issue by improving the developmental mathematics program in 

some way, there are schools with six levels of non-credit earning remedial courses. If students 

have a bad day or are not prepared to take the placement test, they could be looking at years of 
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courses that will not earn them credits toward their degree. NJCCP20-05 suggested moving away 

from a placement test and to provide multiple measures, which would take into account high 

school transcripts, courses taken, three or four years of mathematics, if the student is right out of 

high school or an adult learner. They suggested having a test if needed but not using that as the 

sole indicator of placement. This process would be more labor intense at the onset, however, the 

benefits would be worth the effort.  

Uniform Algebra Requirement Outdated  

 One way to change the way community colleges present the information at the post-

secondary level would be to tailor the mathematics requirements for each degree. Rather than 

having one college algebra course requirement across the board to earn an associate’s degree, 

there should be a more relatable course, one that has more concentration on topics and skills that 

can be applicable in other classes. To that end, students better engage mathematical content when 

it is related to their field of study (Parker et al., 2018). NJCCP20-04 shared they have 

implemented something to this effect at their school, “We don't try to take a remedial student 

through things that they don't actually need, so we have a stem and a general ed remedial 

course.” If educators can present the information with a focus on future value and application for 

each major, they will allow students to meet with success. STEM majors will need the typical 

algebra courses and can build from there to precalculus and calculus—that road to degree 

completion would not change much. This researcher believes that would be acceptable to 

students who know they are aiming for a degree and career focused on calculations. However, 

for students who want to be health care professionals or social workers, perhaps there is more 

value for them to focus on statistics or quantitative reasoning. NJCCP20-09 alluded to the same 

idea with this comment, “We shouldn't have to be trying for more than the students are going to 
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be able to achieve; we should try for things that will help the students.” Likewise, students with a 

major in the arts should have a different type of mathematics focal point as revealed by 

NJCCP20-08, “Personally I feel sorry for my dancers and my art majors who have to take 

algebra; I do, and it holds them back and they don't really need it and I feel bad for some of them 

but that’s a course they need to get their degree.” If college professors focus on fostering the 

skills associated with their intended degree and really perfecting them through their mathematics 

courses, then students can be more prepared for the higher-level courses that may not teach them 

how to master those skills but expect them to already have them equipped to apply. Students 

pursuing fields with less mathematics will still need to be able to work with their finances. Thus, 

there could be a course more focused on mathematics that everyone uses—mortgages, interest 

rates, investments, the list goes on—regardless of career.  

It is important to have equity in what is taught, whether it is a formula an engineer will 

use later, or about filing taxes for an entrepreneur. Either way, the foundations are still the four 

basic functions. Professors need to be able to present the information in a way that captures the 

students’ attention and shows them this is meaningful and will be useful later on. If students 

continue to view mathematics as an unnecessary course this cycle may never be broken. Not only 

that, but these interviews suggest there is a need for a redesign of remedial or developmental 

mathematics to better suit the needs of the students. NJCCP20-03 shared: 

You know what, not every student needs to know those rational equations. Why do we 

keep trying to teach them over and over again? We put them through the same thing at 

the college and they get through just like they did in high school, enough to pass but they 

don't retain it for the next class.  
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 The research indicated these issues are not new, but finding a solution has not been fully 

embraced in New Jersey. Students cannot be expected to magically be able to learn, understand, 

replicate, and retain material usually covered over multiple years in a few short months. Between 

the modality being the same, and the lack of intentional topics, students are bored, confused, and 

not benefiting from the course. NJCCP20-09 addressed this issue:    

We are not doing the students any favors by trapping them essentially in remedial. By 

making them show a certain amount of algebra knowledge when at the end of the day it’s 

not the algebra we care about, it’s the critical thinking and the thought process based on 

logic that we want to see them possess.   

 Many professors made the same statement regarding critical thinking; that is the goal, not 

necessarily the ability to solve for a variable. Every career, whether in a department store, office 

building, or field, will require critical thinking. Problems that need to be addressed and solved 

will always exist; it may not be “solve for x or anything numerical,” but the same skills will be 

applied to be successful.   

Improvement is Relative 

 When exploring the idea of effectiveness of current remedial courses, it was interesting 

that many professors qualified their answers. Some based effectiveness on whether students 

passed the course—some on if students gained skill in some way, others on mastery of the 

material across the board. This idea led the researcher to think about how differently every 

college views success. Some schools have a departmental syllabus down to grade percentages 

and a master final. Others allow for more flexibility with how professors interpret the syllabus 

and choose to calculate grades. If the goal is the same for all developmental mathematics 

programs across the state, and the majority of students attending New Jersey community colleges 
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are coming from New Jersey high schools, why not have a more standardized approach across 

the network of community colleges? If schools communicated more, as NJCCP20-09 pointed 

out, there could be a more universal approach to this problem. Departments could be working 

together and applying different aspects of successful programs across the state.  

As revealed in the research, students who are required to take a developmental 

mathematics course to mitigate the gaps in their quantitative reasoning skills are often unable to 

get past the course, therefore leaving them with fewer options to move forward. According to the  

National Center for Education Statistics (n.d.-a; n.d.-b),  

The community colleges in the state of New Jersey have an average dropout rate from the 

first to second years of 34% for full time students and 52% for part-time students. These 

dropout rates and the amount of time it takes for a student to graduate on time can be 

reduced  if the developmental courses are redesigned. Of those full time students who 

choose to continue with their degree path, collectively only 12% finish in the “normal” 

time to complete their degree, 27% at 150% of the normal time, and 33% finishing within 

twice the normal amount of time it should take to earn their degree. It can be deduced that 

non credit earning developmental courses, including Mathematics and English contribute 

to the drawn out process for these students conferring. 

To that end, NJCCP20-02 explained, “We have data at our institution to back that up. 

Students coming out of the developmental courses don't perform better than those who placed 

directly into, for example, precalculus because they're still struggling with retaining the 

information.” Many comments pertaining to students’ performance in subsequent courses after 

developmental math abounded in this research. It goes back to the idea that if students are unable 
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to truly understand the material in college, why should we expect them to retain it from one 

semester to the next: 

NJCCP20-06: We have found that people that pass with a C tend not to do well in the 

college level math classes but people that get better than a C seem to have sufficient tools 

to succeed, the ones that aren't passing a lot of them never even make it into college level. 

NJCCP20-09: I work for a grant, we pull numbers on post remedial performance, 

essentially if a student earned an A or a B they do well in the next class.   

NJCCP20-04: Anyone who gets an A or B in the remedial class tends to be able to get 

through the 100 credit level courses.  

Three separate community college professors all made the same claim: An A or B score 

can represent strong foundations and prepare students for the next course level. However, it is 

not an easy task with time constraints and a set outline of material to cover. All educators strive 

to help every student but as NJCCP20-01 commented on this issue, “You have 25 students in a 

class and five of them don't know how to divide fractions; you don't want to keep the other 20 

and slow them down while you have to step back and explain to five how to work through it.” 

Not only does the lack of preparation hurt their mathematics course completion but ultimately it 

also hurts their confidence in mathematics outside the classroom walls. Clearly, all professors 

want to help students get that A or B. Alternately, NJCCP20-01 brought up an interesting 

approach:  

Our remedial classes are not obligatory, so students can decide for themselves if they are  

ready to go into a credit earning course or if they want to take the remedial course. This  

made the remedial classes smaller which helped those students because I can give them 

more attention. 
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At one school remedial courses are an option for students who feel they need it, or want 

to ease into their mathematics courses, but still students are succeeding. This is an interesting 

play on their emotional state when it comes to mathematics. If remedial becomes an option, not a 

requirement, it changes the outlook. Now, if students choose to go into a 100 level course sans 

developmental prerequisite, they may be prepared to put more time, energy, and effort into 

studying and being successful.   

Scaffolding in Courses Already 

 While creating the script this researcher reflected on how she teaches her classes and how 

she always tries to make the connection from some basic concept the students are familiar with 

to something new. If teaching about rational equations, she first reviews the rules of basic 

fractions and slowly builds her way up. It was interesting to see if other professors used this 

method and found it as helpful when it came to incorporating variables or more complicated 

operations. The responses surprisingly reveal the majority of community college professors felt 

this way as shown in Chapter 4. This approach solidifies the value in using a Just-in-Time 

remediation method in a credit earning course for a few reasons.  

The number one issue with applying mathematics skills: students forget what they 

learned, whether it is last semester, last year, or last month. As NJCCP20-01 pointed out, “I 

believe that the students learned the material at some point in their life, like middle or high 

school; it’s somewhere in their brain, you just need to help them retrieve that information, ... like 

riding a bike.” If a Just-in-Time approach is incorporated, students could be given the basic 

foundation and build on those concepts in a way that flows and builds them more seamlessly. 

They would not forget, they would build those conceptual connections and be able to master the 

concepts more easily.  
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This approach would allow students to take a credit earning course without losing time or 

money in their pursuit of a degree. NJCCP20-06 used this approach for statistics. “We’ve 

actually talked about that a lot; we do it for our statistics course. Before we teach regression and 

correlation we [do] a lesson the same week on linear equations and slope.” If students were able 

to enter a mathematics course for credit right away but knew that they would also be getting the 

help they need to succeed inside that course, they would have more of an incentive to do well 

and take advantage of that help. Some subjects in the developmental course are less of an issue 

for students, though the research did not effectively pinpoint specific content. When coding and 

organizing the transcripts, this researcher could have been more effective at finding the answer to 

that question if she had been more direct with the questions. It would have been beneficial to go 

back and ask that question differently, however, conversation suggests that students may not 

need some sections and that can cause students to become bored and fall behind. If the service of 

developing those foundational mathematics skills could be purposefully directed in line with the 

credit earning course topics, the effectiveness and equity in investing time, energy and funds into 

this course for the students would improve.   

Earning credits at the start of their mathematics path to graduation would also decrease 

students’ emotional stress of feeling not prepared or smart enough for college. Yes, remediation 

is needed—for some more than others—and schools can certainly maintain that zero credit full 

lecture or online course for students who rightfully place into it, but many students who take that 

course could succeed in a 100-level course if given the right support. There would also need to 

be the 100-level course offered without the additional support, since not everyone needs it, but it 

appears that more students would choose the support course if given the option than the course 
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without the review segments. In line with this concept, NJCCP20-05 stated the value of 

scaffolding as a whole:  

If [remediation] was built into, for example, an intermediate algebra course I think that if 

taught properly it could definitely give them the foundation and encouragement and the 

attitude to move forward and be successful so I definitely think there is potential for that 

to work well for students.  

Redesign Recommendations 

The overwhelming redesign proposal expressed by participants was the idea of separating 

STEM and non-STEM students. Thus, NJCCP20-02 suggested, “[Redesign based on] majors; 

only give them what's actually needed for their degree.” NJCCP20-10 echoed the same 

recommendation, “Courses should be reverse engineered for what students need in their 

coursework.” Some may say there would be issues with students not being able to declare a 

major their first semester but another valuable comment from the same professor suggested that 

may not be an issue, “Most students don't make the switch from a nonSTEM to STEM.” 

Students who come into college with a strong mathematics background may know they want to 

go in that direction with their degree while students who come into college with a weaker 

mathematics background may already be set on a degree path that does not involve a lot of 

mathematics. This idea of tailoring courses to be divided into STEM and Non-STEM is related to 

a comment from NJCCP20-11. They suggested less material in the same amount of time to be 

able to better cover the material for retention and later use,  

I would [restructure] the course outline to be a bit shorter so that there is ample time to 

have more hands on and more practice because a lot of the time we are overwhelmed 
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with the syllabus and we want to finish everything. If we had less material we wouldn't 

be so pressed for time.  

The STEM course could focus more on the equation solving skills used in later courses and the 

non-STEM could focus more on the arithmetic and percentages used in every profession. 

 It seems that the strongest, most impactful redesign would be the isolation of concepts 

needed for future courses based on major. Not every major needs its own unique mathematics 

course, but clearly, some majors can be grouped together to better meet the needs of the course 

work to follow. Creating pathways to degree completion out of Achieving the Dream seems like 

such an ideal concept once explored. Much can be said for the barricade these algebra courses 

create for students who are not mathematics or science minded. These courses bring down GPAs 

and sometimes add multiple semesters to students' time in school. School finance administration 

wants to make money, but what is better—a student completing their degree and paying for those 

60 credits, or a student taking Mathematics 001 three times before dropping out and paying for 

maybe 21 credits? Furthermore, much can be said for graduation rates and student achievement. 

Community college professors need to take a step back and be sure they are supporting their 

students and setting them up for success, not the other way around. Being open minded and 

willing to try new approaches to remediation will benefit the students in immeasurable ways.  

 NJCCP20-09 showed much concern for this topic and shared insight helpful for students 

who need the full developmental course and those who are on the cusp of placing into that 

college credit earning course. “If we can adjust placement and have fewer students in the full 

lecture remedial classes we will be able to figure out how to focus and tailor the course correctly 

for the students who remain.” Not only is the focus to get students through to their credit earning 

courses, but to better serve those who do need to start at the beginning. As much as the 
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researcher would like to say, “let’s rid our course catalogs of zero credit developmental 

mathematics,” as NJCCP20-09 stated, “Since community colleges are open enrollment I think 

you are always going to have a pool of students who truly need a full developmental course.” 

This is very true, whether the student is coming into our schools with a 20-year gap in their 

education or from another country, or whatever the case may be, educators need to be prepared 

to help them be successful the best way possible. This issue affects both populations because 

when mixed in one classroom it is very difficult for instructors to keep everyone engaged and 

motivated. NJCCP20-09 reflected, 

It’s hard to teach to the middle, when the standard deviation is so large. You have some 

students who are bored out of their minds and other students who don't understand when 

you switch variables from x to y.  Helping those students who are at the higher end frees 

up the ability to alter and [better reach] the lower end and part of that is realizing what's 

important and what's not for those students.  

 Any developmental mathematics professor can attest to the struggles of keeping everyone 

on task, some students are so confused and embarrassed to ask questions because they are sitting 

next to their peers who are saying, “this is so easy” and answering the questions within seconds.  

With intentional isolation of different student populations, the students who are on the calculus 

track, those who are not, those who have some foundational skills to those who have none, 

professors can better serve the students and prepare them to be successful in the mathematics 

classroom and beyond.  

Support for Just-in-Time 

The research results collected from the professors interacting with these students each 

semester make it clear which applicable segments of the original remedial course need to be 
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preserved and placed into the algebra course. For a more seamless, integrated approach this 

“remediation” can be presented in the algebra course prior to the more advanced topic that relies 

on the initial skill. This path is more focused on timing. Therefore, students get the required 

refresher when they need it and are not held back by losing a semester without earning credits. 

The researcher spoke to professors at a number of schools who commented that their department 

does this or is looking to implement this type of course. NJCCP20-07 said, “We are thinking 

about trying to do that right now, somehow embedding the remediation part into our regular 

course.” NJCCP20-08 shared, “That’s funny because we talked about that very thing yesterday 

in our department meeting.” This leads one to believe that this problem is on each school’s radar 

and everyone is trying to make positive changes to fix it, as NJCCP20-09 explained, “None of 

these problems are unique. We all have the same problems, but no one has found the right fix. 

That's why we’re all doing potentially a little bit of a different thing.” Schools should all be 

working together. NJCCP20-09 also shared their beliefs in making strides as a united front,  

What will really help push the needle more is having different schools being able to more 

freely share information of exactly how the implementing what’s working, what’s not and 

especially when you talk about urban vs suburban so I think more interconnectivity might 

be one of the biggest things that would really help. 

It is unclear why there is not more conversation between schools leading to collaboration 

since they all have the same purpose. This might just be a problem in New Jersey community 

colleges as revealed by NJCCP20-10 who explained, “A lot of the courses are consistent across 

California, unlike us in New Jersey, so they can look across colleges and they have high school 

information more readily available.” If schools worked together to battle this issue, the cohesion 
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would bring faster development of the proper protocol for placement, syllabi and expectation of 

students.  

The interviews also brought to light the state requirements. If New Jersey requires an 

algebra course and a 60-credit max to transfer for all community colleges, why cannot the 

colleges implement other state wide changes? Creating a Just-in-Time, credit earning course 

would help students and professors alike. NJCCP20-01 spoke for many instructors when they 

discuss the issues of teaching a credit earning algebra course where students still do not have a 

firm foundation, “The thing is I cannot afford to spend that much time going back and helping 

them study the concepts because I have to cover a lot of material.” This shift in developmental 

mathematics would remedy the learning loss between classes. Some students take their 

mathematics classes back-to-back, some hold off and are back where they started. To combat this 

problem NJCCP20-02 suggests,  

I think in the long term it'll save them money.… it’s better to focus on what students 

really need and not put them through an entire developmental course when they may only 

need a handful of those topics. Plus the financial implications and fostering persistence 

will definitely help retention.  

If students can check that mathematics requirement with one course, developmental Mathematics 

could change their entire trajectory.   

 Potential issues or areas of concern exist for this Just-in-Time approach. NJCCP20-06 

added,  

Most of the remedial courses where I teach are taught by part time people and some of 

them are great and some of them are not. As a result, there is really very little oversight 



REDESIGNING DEVELOPMENTAL MATH           69 
      

and mentorship and they are on their own so it’s kind of hit or miss if you get a good 

instructor versus somehow that’s just going through the motions.  

This leads to the importance of creating a syllabus that outlines clear expectations and 

designations of time for the semester. When discussing this concept, NJCCP20-10 made a very 

valuable point, “The risk with this concept is that when you have more time you have to be very 

intentional about making sure you are reserving that time for its purpose.” This researcher 

proposes having a syllabus with a suggested daily schedule to indicate to all instructors how 

much time should be spent on developmental skills and on new topics. Speaking with NJCCP20-

05 uncovered another very valid point in regards to implementing this combined course. They 

indicated, “Not all adjuncts and professors have an education background. People from industry 

may not be as prepared to teach students, especially those with learning differences, who need 

those very elementary skills.” This speaks to needing a clear syllabus and training to teach the 

course. NJCCP20-03 comments on preventing the same issue, “To properly implement this you 

have to have the right instructors with the right training who know their job is more than just 

teaching the 100 level course.” Properly curated explanations to instructors chosen to pilot and 

teach this course may require a little extra time administratively, but the payoff for students and 

the school overall would be tremendous.  

Recommendations for Future Research 

 There are many suggestions and desired actions to employ from this research. Also, a 

number of additional studies that could be conducted to learn more about this problem. Though 

some are more attainable than others they are listed below in order of priority based on the 

researchers belief. Proposals for action are included where possible, due to the constraints and 
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challenges with attempting to make drastic changes to the current status quo there will be many 

variables and unknowns involved.  

Recommendation 1 

While reviewing the study and the interview transcripts, the researcher identified a 

further investigation worth entertaining: following the foundational skills. Throughout this study 

it was the researcher’s view that even though the foundational skills are meant to be developed in 

P-4 or P-8, that students would not be able to fulfill their high school requirements without 

mitigating any issues with those skills. Insight would be enlightening as to why the foundational 

skills are not nurtured and cultivated at the appropriate grade level. The researcher’s suspicion is 

that 5-8 teachers will say the P-4 teachers are tasked with instilling those skills, and the P-4 

teachers will say they were only instructing conceptual and not procedural skills. After studying 

the New Jersey State Mathematics Common Core Standards, it seems in third grade students are 

introduced to fractions but only as a type of number and investigating what fractions mean. 

There was no discussion of how to perform operations with the fractions. That comes later, but 

the question remains, is the disconnect at the conceptual level, the procedural level, or when they 

are presented, or how? This suggests a deeper look at the standards and the trajectory of a 

student’s exposure to fractions: when and how they are taught the connections between the 

conceptual and procedural aspects. It would be insightful to examine how teacher training 

prepares those P-8 teachers to present the fractions in particular to the students. This suggests the 

need for a much larger undertaking of designing a study about how teacher training relates to 

student outcomes, which in turn could lead to radical changes to better serve students in a long-

lasting way from the beginning rather than the short-term approach to get students through the 

required courses at the community college level. If students were able to understand and 
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internalize these foundational steps where they were intended to be formed, there would be no 

need for remediation at all. 

Recommendation 2 

There is value in proper placement. However, the researcher did not get the opportunity 

in this study to really focus on placement and to investigate what determinants require students 

to take remedial courses. Though she did attempt to collect data from the placement test software 

companies, it was deemed proprietary and non-disclosable. Some schools use placement tests, 

some use SAT scores, some make it optional. It would be very interesting to see which method 

yields the most accurately placed students combined with the best outcome for students 

emotionally.  

Recommendation 3 

Looking into having schools working together could be helpful in mitigating collective 

issues. If community colleges could create an interwoven web, including a public database, 

finding this collective information to make data driven decisions would be much more 

accessible.  

Recommendation 4 

As NJCCP20-04 and NJCCP20-08 both said in the conversations, it would be interesting 

to conduct a study to test the effectiveness of different types of developmental courses: to study 

how students perform in a typical course today, a corequisite approach and a Just-in-Time course 

suggested in this study, and a credit earning course with remediation built in. Now that the 

evidence isolates areas of need, the next step to implementation would be creating a syllabus and 

piloting sections across the state. Once data is collected, real decisions can be made.  
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In order to move forward with this step a committee or task force would need to be 

assembled and charged with adapting the current pathways created by the DANA Center in 

Texas for either the respective schools or all the schools collectively should an agreement to 

work together be made. An investigation of the math courses required from each degree would 

allow for groupings of concepts to be made to best serve the students in their future classes. The 

syllabus of the new algebra course would then be structured in the context of the majors the 

students who would be enrolling in the course would be pursuing. 

Recommendation 5  

A glaring issue while completing this project is how much students’ previous school 

experiences shape their future success in college. This begs the question for more research to be 

done to see why fractions are such a struggle. NJCCP20-07 put it plainly, “Fractions; no matter 

what you do, will give people trouble.” Why so many people have mathematics phobia or 

anxiety not only with fractions, but in general complicates the learning experience. If a study 

could be designed to pinpoint the creation of that negative connotation or socially acceptable 

feeling of “math is hard,” then progress could be made to eliminate students’ need to develop 

those skills post high school. Many studies explore how teacher perceptions are then absorbed by 

their students; however, there has been no determination of how to mitigate this issue before it 

becomes a block for students.  

Conclusion 

 The research suggests that students need more equitable mathematics courses, not only in 

terms of what material they need to master, but how and for what reason. Educators cannot 

expect students who are not STEM majors to find value in solving a quadratic equation by 

completing the square. If institutions can tailor mathematics courses based on future mathematics 
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skills needed by majors and students are aware of the redesign, they can vastly increase buy-in, 

thereby skyrocketing engagement. There should also be two versions of these “for credit” 

mathematics courses—one with built in remediation and one without. If placement is determined 

by multiple measures and the placement tests are abandoned, students can be advised more 

accurately in which course they will best succeed. If the remediation is worked into the course as 

extra time and extra credits for tuition but not for credit towards their degree, there should be a 

way for each school to work that into their existing course offerings format. The remediation 

cannot be a supplemental stand-alone class or it will not be effective; the Just-in-Time 

remediation needs to be woven into the course so the students get what they need when they 

need it, giving more value to the time and energy for both the professors and the students. If 

there is a lapse in time or the material is not in the correct correlating order, the foundational 

pieces will be forgotten or misdirected.  

At the end of the day the question should always be, “How can I better meet the needs of 

my students?” Not everyone needs to know every minute detail of Algebra 101. What they need 

is problem solving skills. What they need is the foundation to bring with them throughout the 

rest of their degree seeking path, and the answer to that is different depending on their goals. If 

New Jersey community colleges can meet those needs hand in hand with courses that have less 

material but more value and more substance rather than more material in the same amount of 

time, that would make room in the syllabus to really focus on not just the what and how but the 

why. The robotic process of solving equations does not help build problem solving skills. Real 

progress can be made when word problems or projects requiring students to apply the concepts 

to real world issues or career simulated assignments are embedded in the redesigned course. 

Some students will need that Just-in-Time reminder of what they have seen before, and some 
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would not, but being given the opportunity to earn mathematics credits from day one and 

focusing on their interest will change the face of remedial mathematics.  
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Appendix A: Semi-Structured Interview Script 
   

1.� How many years have you taught remedial math at the college level? 
2.� Please provide your opinion on which topics are most troubling and which are less of a 

struggle for your students in remedial and credit earning algebra courses?  
  

Remedial  Algebra  

Whole Numbers  Solving Equations  

Decimals and Fractions  Solving System of Equations  

Integers  Graphing  

Ratios, Rates and Percents Exponents 

Exponents  Factoring and Quadratic Equations 

Polynomials Rational Equations  

Simplifying Expressions  Radical Equations  

Solving Equations  Logarithmic Equations 

Solving Word problems  Graphing Quadratics  

Other unit analysis difficult  Other  

  
3.� What percent of your students show improvement in the remedial courses? 

1-20%      21%-40%  41%-60%     61%-80% 81%-100%  
4.� Do you find students are well prepared in high school for college math classes? 
5.� How do you feel students react to being placed in remedial math courses? 
6.� From your experience do students who go through the remedial program perform well in 

the subsequent algebra courses? 
7.� If you were redesigning remedial courses how would you approach it?   
8.� How do you feel about the possibility of combining remedial and credit earning courses?  
9.� From your Experience do you find a review of a basic concept in the algebra course prior 

to introducing something new results in the students grasping the new concept more 
easily? 
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10.� Do you think this concept would be beneficial for students? 
 
 
Debriefing Closure: 
 

“Thank you for participating as a research participant in the present study concerning your 
view on developmental college math. The present study is exploring the potential benefit of 
redesigning credit and non-credit earning math courses. Again, we thank you for your 
participation in this study. If you have any questions regarding this study, please feel free to 
ask the researcher at this time or Dr. Lewthwaite (email: 
Barbara.lewthwaite@centenaryuniversity.edu). If you feel anxious or uncomfortable in any 
way we encourage you to text HOME to 741741 to be connected to a counselor.” 

�  



REDESIGNING DEVELOPMENTAL MATH           83 
      

Appendix B: IRB of Centenary University 
 

INFORMED CONSENT FOR: 
 

“Redesigning Developmental Math to Rescue Attrition Rates and Student Success” 
Brittany Schiano, 908 239-4597, brittany.schiano@centenaryuniversity.edu 
Dr. Barbara Lewthwaite, 908-852-1400 ext. 2451 Barbara.lewthwaite@centenaryuniversity.edu 
 
I am engaged in a research study of the current design or remedial math in New Jersey 
community colleges and how best to redesign the program to better serve our students. 
 
I will be seeking information from your perspective on the effectiveness of the current program. 
Any information you provide will be held in the strictest confidence with identification known 
only to myself. This informed consent statement will be filed separately from your response, so 
no one will know that the answers/responses you provide are yours. The study involves 
interviewing only professors of community colleges in New Jersey who teach remedial math to 
entry level students. 
 
You will be asked to participate in a one on one interview with the audio being recorded. You 
will be asked about your experience with the current remedial program at your school. 
Participation in the interview is completely and totally voluntary, confidential and can be 
terminated at your request any time. The interview will be a discussion of how you think the 
developmental program is currently working and your opinion on the concept of redesigning 
remedial math into a credit earning course. The length of the interview is estimated to be about 
an hour. 
 
Any and all recordings and data will be stored on a flash drive that is password protected. The 
flash drive itself will be stored in a fireproof safe in my home. At the end of the three-year 
storage period, the flash drive will be wiped clean of all data and destroyed. NVivo Qualitative 
Data Analysis software will be used for this purpose. 
 
You can ask questions about the research study or about being a participant at any time or by 
calling me at 908-239-4597 or via e-mail at brittany.schiano@centenaryuniversity.edu. In 
addition, for any research questions regarding your experience in this study, please the IRB 
Committee Chair by phone at 908-852-1400 or via e-mail at IRB@centenaryuniversity.edu. 
 
If your participation in our research has caused you to feel uncomfortable in any way we 
encourage you to text HOME to 741741 to be connected to a counselor. 
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Signing your name below indicates that you have read and understand the contents of this 
Consent Form and that you agree to participate in this study. 
   
Consent 
 
I have read the above information and I fully understand the nature of my participation. I 
understand that my involvement in this study will be confidential, and that if a summary of the 
results is used for educational or publication purposes, my individual results will not be 
identified. I also understand that I have the right to terminate my participation at any time during 
the study. Lastly, I understand the risks of participating in the study, including the self- 
consciousness I may feel while participating. Lastly, I certify that I am at least 18 years of age. 
 
 ____________________________ Participant’s Signature 
 ____________________________ Printed Name 
____________________________  Date 
 
 
____________________________ Researcher’s Signature 
 ___________________________  Printed Name 
____________________________ Date 
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