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F EAT U R E A RT I C L E

Corequisite Developmental Mathematics: 
Faculty Input on Challenges and Positive 
Outcomes 

Over the course of U.S. higher education his-
tory, there has consistently been a need to 
provide support for underprepared students. 

The purpose is to close the gaps between what stu-
dents are expected to know at the outset of entering 
college courses, and what they actually know. Over 
time, and through various iterations, developmental 
education has been applied as a solution to student 
underpreparedness for college. During the post-civ-
il rights era, developmental education shifted from 
preparatory college programs and remedial courses 
to a more comprehensive design aimed at provid-
ing support and services that encourage student 
academic and personal growth (Boylan, 1995). How 
developmental education has been implemented is 
as diverse as the students served. The controversial 
nature of developmental education programs (i.e., 
programs not wholly devoted to the instruction of 
college-level content) also weighs into the varying 
approaches that states and colleges have applied in 
service to underprepared students. Research shows 

that students who complete developmental courses 
typically do well in college-level courses compared 
to those underprepared students who enrolled di-
rectly in their college-level courses (Wolfle, 2012). 
However, many students do not finish their devel-
opmental course requirements, especially in math-
ematics (Bonham & Boylan, 2012). Factors such as 
failing a developmental course and the amount of 
time spent in a developmental sequence of cours-
es are associated with higher student dropout rates 
(Jaggars et al., 2014). As a result, accelerated de-
velopmental education is currently being widely ap-
plied as an option to help students complete their 
developmental coursework in a timely manner, 
thus reducing possible drop-out points for students 
(Jaggars et al., 2014; Nodine et al., 2013). 
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Recently, the trend of accelerated develop-
mental education has moved headstrong toward the 
application of corequisite courses. With the passing 
of Senate Bill 1720 in Florida (2013), developmental 
education was made optional for students. Despite 
being optional, developmental courses still had to be 
offered in an accelerated manner. Colleges were in-
structed to try from among contextualized, modular-
ized, compressed, or corequisite models (Hu, 2019). 
In the 2015–16 academic year, Mokher et al. (2021) 
examined the influence of these four models over 
the course of three years in 28 Florida public colleges. 
Their findings revealed that the corequisite mathe-
matics model in a developmental education optional 
environment provided a higher probability of success 
for completion of gateway mathematics courses by 
students choosing it. Some states, such as Texas and 
Tennessee, have mandated the use of a corequisite 
model to replace standalone developmental educa-
tion courses either partially or completely. Further, 
it has been reported that a consortium of 46 states, 
college systems, and U.S. territories have committed 
to applying corequisite developmental education as 
a reform initiative (Saxon et al., 2020). Corequisite 
developmental education has been promoted by ad-
vocacy groups and appears to have been deployed 
quite widely in recent years. Two highly touted ben-
efits of corequisite courses according to proponents 
are that the developmental education intervention 
is accelerated, and that students can attain col-
lege-level degree credit immediately while engaging 
in college-level skills development (Complete College 
America, 2021).

However, it is not readily apparent how core-
quisite mathematics is working as a solution. Foster 
et al. (2022) described corequisite reform as having 
likely been based on the efficacy of the Accelerated 
Learning Program (ALP, 2024) at one particular col-
lege. The content in this application was English/
writing and the model was designed meticulously, 
employing best practices such as small class sizes, 
mainstreamed student enrollment, and integrated 
learning support taught by the same instructor as that 
of the content course. However, as corequisite devel-
opmental education has been applied to the instruc-
tion of mathematics, and scaled nationally, it is un-
likely that the unique and effective practices applied 
in ALP have been brought along in totality. As Foster 
et al. (2022) noted, “Whereas ALP serves as the pre-
dominant model for the English community, there 
does not appear to be a comparable distinguished 
model for the mathematics community” (p. 17).

With the growing number of institutions 
moving towards a corequisite model as a form of 
developmental education, it is critical to gain insight 
into all aspects of the model from various sources. 
Although research pertaining to success and faculty 

perceptions in accelerated developmental mathe-
matics has surfaced in recent years, there still re-
mains a gap in the literature pertaining to faculty 
insights for the corequisite model. A critical com-
ponent of understanding the nature and impact of 
corequisite courses may be seen through the lens 
of the faculty who teach them. The faculty teach-
ing corequisite courses have first-hand insight as 
to the challenges and opportunities that they offer. 
Yet there is little known about what faculty have 
experienced in this regard. Therefore, the purpose 
of this study was to understand the challenges and 
positive outcomes of corequisite courses as viewed 
from the perceptions of faculty members teaching 
them.

Literature Review
Though much has been written about coreq-

uisite courses, there is limited information regarding 
faculty perceptions of them. As faculty are likely the 
most integral component to student success in core-
quisite courses, it is important to understand what 
they perceive to be working and what opportunities 
there are for improvement. This review explored 
some of the efficacy research on corequisite math-
ematics and presents the limited research available 
regarding the perspectives of faculty who teach re-
medial, developmental education, corequisite, and 
other accelerated skills and content courses. 

Corequisite Developmental Mathematics
There is a growing body of research pertain-

ing to corequisite developmental mathematics effi-
cacy (in various math content areas) that examines 
measures such as student performance, pass rates, 
and the completion of developmental and gate-
way mathematics courses. Generally, the student 
success outcomes results are mixed. Anderson et 
al. (2020) found that students in a corequisite de-
velopmental mathematics model were three times 
more likely to pass their developmental (support) 
course compared to their peers in a traditional de-
velopmental mathematics sequence. Moreover, 
Kashyap and Mathew (2017) examined the impact 
of three approaches to success (i.e., direct enroll-
ment in gateway course, corequisite model, and 
prerequisite developmental model) for a freshman 
level quantitative reasoning (QR) course. They re-
ported that students in the corequisite QR course 
had higher grades than those in the prerequisite 
course. Similarly, Royer and Baker (2018) found 
that students in corequisite QR courses completed 
at higher rates than those in a traditional sequence; 
however, the transition to corequisite at the institu-
tion of study was done concurrently with a redesign 
to a pathways model. A salient feature of pathways 
models is that math content is contextualized based 
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on student’s major discipline. Therefore, it should 
be considered that this feature may have precluded 
a like comparison of the two instructional models. 
Three other reports examined short-, medium-, and 
long-term outcomes of randomly assigned students 
to elementary algebra, elementary algebra coreq-
uisite, and statistics corequisite classes (Douglas et 
al., 2023; Logue et al., 2016; Logue et al., 2019). They 
concluded similarly that corequisite students were 
succeeding at higher levels than those in a traditional 
sequence. However, caution should be noted when 
making comparisons due to substantial mathematics 
course content changes and associated adoption of 
the corequisite model.

In a study of corequisite developmental 
mathematics and traditional developmental math-
ematics, Minsu et al. (2018) found 
that students in the traditional (stand-
alone) course were more likely to re-
ceive an A grade than those in core-
quisite courses. However, students 
in corequisite courses showed more 
improvement and higher pass rates 
than their counterparts in the tradi-
tional sequence. Finally, Campbell and 
Cintron (2018) noted that students in 
corequisite mathematics had a lower 
percentage of noncompletion in their 
corequisite support (developmental) 
course than their counterparts in the 
traditional developmental sequence. 

When comparing completion 
rates in gateway courses, Atkins and 
Beggs (2017) cited similar completion 
rates among those who began either 
corequisite developmental mathemat-
ics (78.8%) and prerequisite develop-
mental mathematics (75%). Similarly, 
Campbell and Cintron (2018) found 
no statistically significant difference 
in completion rates of college-level 
mathematics courses when comparing a tradition-
al developmental mathematics model to a corequi-
site developmental mathematics model. However, 
Shields and O’Dwyer (2017) noted that students who 
took three or more developmental courses had a 
13% lower probability of transferring to a four-year 
degree program and earning a degree.  

Ran and Lin (2022) conducted a study on 
the effects of first-time college students’ out-
comes in mathematics when placed in a prerequi-
site developmental course, a corequisite course, 
or a college-level course for students near the col-
lege-readiness standard. They found that prerequi-
site developmental courses had a negative impact 
on math gateway course completion, but students 
who were placed in corequisite or gateway courses 

had similar completion rates. The authors went on 
to describe, however, that corequisite courses could 
not be attributed to any significant change in lon-
ger term student success outcomes. Perhaps this is 
noteworthy as advocacy groups pitched this model 
as a solution to underprepared students leaving col-
lege without a credential (CCA, 2012). 

Ran and Lee (2024) conducted a follow-up 
study of first-time college students’ longer term 
success outcomes after participating in mandat-
ed corequisite mathematics. They examined data 
from Tennessee community colleges from 2010 
to 2020. Gateway and next college-level course 
completions were stronger for all mathematics 
students, but the effects were stronger for those 
with higher placement test scores. However, the 

authors reported that the Tennes-
see corequisite reform has failed to 
produce efficacy in long-term stu-
dent success measures. It was sug-
gested that the mandate may have 
been harmful to students of lower 
academic skill levels. Generally, stu-
dents that were assessed as needing 
remediation were 8.1% more prone 
to drop out than those who partici-
pated in a prerequisite developmen-
tal education traditional sequence. 
These students were also 28.8% less 
likely to earn a credential. The au-
thors added, “While the effects on 
gateway course completion were 
positive across the full spectrum of 
placement test score distributions, 
the negative effects on enrollment 
persistence and credential comple-
tion were primarily driven by stu-
dents coming in with the lowest 
scores” (Ran & Lee, 2024, p. 4).

Fundamental to the appeal of 
the corequisite mathematics model is 

that it accelerates students’ skills development. The 
nuance of the impact of this on students, however, is 
rarely discussed in the literature. Only a few studies 
were recently located that addressed the issue (Sax-
on & Martirosyan, 2023). The acceleration occurs in 
the time continuum, giving students the opportuni-
ty to attain college level mathematics skills during 
the first semester that they engage in a corequisite 
course. Time on task, however, is a different mat-
ter. Corequisite courses require weekly attendance 
in both a content and a support course. Therefore, 
students can easily spend double the time weekly 
in corequisite courses than they would a tradition-
al prerequisite course. This means that perhaps stu-
dents participating in corequisite courses will need 
to forgo at least one other class on their schedule in 

Fundamental 
to the 

appeal of the 
corequisite 

mathematics 
model is that 
it accelerates 

students’ 
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order to support their success in developing mathe-
matics skills. This slows their progress to degree at-
tainment, which was a criticism of prerequisite de-
velopmental education (CCA, 2012). Furthermore, 
it is unlikely that the support course offers degree 
credit while increasing tuition and fees. These too, 
were also criticisms of prerequisite developmental 
education (CCA, 2012).

How much the increase in weekly time on task 
that is required, however, is not uniformly defined. 
For example, Buckles et al. (2019) described corequi-
site support courses that required 1 to 3 credit hours, 
essentially adding nearly 1 to 3 hours of instruction-
al time per week. Saxon and Martirosyan (2023) re-
ported that the majority of teachers described their 
corequisite courses (content and support combined) 
as being more than 5 credit hours, with some as high 
as 7 credit hours. 

The support component requires more 
student commitment in terms of time and 
effort. Though there are benefits to offering 
it simultaneously with a college credit course, 
the support requirement nonetheless could 
be subject to similar criticisms as traditional 
developmental courses. Therefore, a goal 
for institutions offering CDM is to find the 
appropriate level of support and content that 
the student needs, taking into account cost 
and course load for the student. (Martirosyan, 
2023, p. 23)

Faculty Perceptions
Unfortunately, the literature pertaining to 

faculty perceptions regarding developmental math-
ematics instruction and instructional models is lim-
ited. The few studies located on this topic included 
work that explored faculty perceptions on acceler-
ated (typically modularized or 7.5 week courses) 
developmental mathematics models (Booth et al., 
2014; Cafarella, 2016; Saxon & Martirosyan, 2020), 
a compressed model (Cafarella, 2016), corequisite 
mathematics (Campbell & Cintron, 2018; Kashyap & 
Mathew, 2017; Royer & Baker, 2018), and develop-
mental mathematics in general (Zientek et al., 2014). 
In these studies, researchers identified positive and 
negative outcomes associated with the implemen-
tation of particular developmental mathematics in-
structional models.

Generally, student motivation in develop-
mental mathematics courses (Zientek et al., 2014) 
and student buy-in to participating in a corequisite 
model (Campbell & Cintron, 2018) were cited as 
challenges. Booth et al. (2014) noted that devel-
opmental course instructors felt that accelerating 
developmental education was not beneficial for stu-
dents who were lacking in motivation and commit-
ment. Zientek et al. (2014) explored developmental 

mathematics faculty perceptions on placement and 
student success. Instructors in the study cited an ab-
sence of students' basic skills as being a hindrance 
to their success. In Cafarella’s (2016) study on ac-
celeration and compressed developmental mathe-
matics courses, instructors emphasized that incom-
ing student skill level and learning style play pivotal 
roles as to whether a compressed or accelerated 
developmental mathematics sequence was best for 
them. Saxon and Martirosyan (2020) reported that 
accelerated developmental mathematics faculty 
felt that their students had an improved attitude 
towards mathematics courses due, in part, to the 
opportunity to enroll in their college-level courses 
more quickly. 

An area showing mixed results is that 
of the acceleration of student skills develop-
ment. Developmental mathematics instructors 
have said that accelerated developmental math 
courses have been successful at decreasing 
the time students spend in developmental ed-
ucation (Saxon & Martirosyan, 2020). Similarly, 
Kashyap and Mathew (2017) explored the ef-
fects of a corequisite model (their accelerated 
model) on QR courses. Instructors in their study 
stated, “We felt students were less rushed and 
more relaxed with course materials in the core-
quisite model” (p. 27). Conversely, acceleration 
has also been cited as a factor that negatively 
impacts student skills development (Zientek et 
al., 2014). Concerns have been raised that with 
a shortened developmental sequence, students 
do not have as much time to adequately develop 
their skills, thus threatening their chances of col-
lege-level course success (Jaggars et al., 2014).

Other themes addressed in the faculty percep-
tions literature were those of student retention, class 
attendance, and stigmatization. Accelerated develop-
mental mathematics faculty believed that a shorter 
course sequence has positively contributed to student 
retention due to the decrease in exit points and the 
ability to move on to their college-level course more 
quickly (Saxon & Martirosyan, 2020). However, others 
have stated their belief that a student’s failure to at-
tend class can have an exacerbated negative impact 
on success, as they will miss relatively more instruc-
tion and content per class in an accelerated structure 
(Campbell & Cintron, 2018; Zientek et al., 2014). Roy-
er and Baker (2018) cited faculty who described tra-
ditional developmental mathematics courses as con-
tributing to what they called “math shame” (p. 34). 
That is, the content level and stigma associated with 
mathematics courses that were not college level was 
felt and experienced by the students therein. It was 
argued that by simply placing students in college-lev-
el math, the students and faculty believed they were 
ready for college mathematics.
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As such, 
faculty input 
can provide 

critical insights 
into creating 

successful 
developmental 
courses using 

various models 
and structures.

that they taught a CDM course were then offered 
access to the complete survey. Those who had not 
taught a CDM course (n=25) were thanked for their 
willingness to engage with the survey but were not 
offered further survey access.

The majority of the participating facul-
ty (n=30) were teachers at 2-year colleges. The 
remainder (n=12) were at 4-year colleges. They 
taught CDM for underprepared students (27%), 
CDM “mainstreamed” (a combination of underpre-
pared and college-ready students) (35%), and CDM 
academic support classes (38%). A broad distribu-
tion of class sizes were evident. Twenty-nine per-
cent reported smaller class sizes (8–12 students). 
Twenty-six percent reported class sizes of 12-18 
students. Twenty-nine percent reported larger 

classes (18–24 students) and 12% 
reported classes of more than 25 
students. Nearly 60% of the respon-
dents stated that their CDM com-
bined credit-hour count (content 
and support courses) was more than 
5 credit hours—some were as high 
as 7 credit hours. Corequisite con-
tent classes and their support cours-
es were not always taught by the 
same instructor. Indeed, only 29% 
of the participants always used the 
same instructor and approximately 
half of the participants (52%) some-
times used the same instructor.

Instrument and Data Collection
The CDM survey (Saxon & 

Martirosyan, 2023) consisted of 21 
items focused on faculty character-
istics (e.g., teaching status and con-
tent area of expertise) and various 
aspects of CDM implementation 
(e.g., challenges, positive outcomes, 

instructional practices, and support services). Be-
fore data collection, the survey was pilot tested 
for clarity among several corequisite mathematics 
faculty members. The research study and survey 
were then described and introduced to potential 
participants during a session at NOSS’s Nation-
al Mathematics Summit (https://thenoss.org/
Math-Summit). It was also emailed to all registered 
attendees. They were given 2 weeks to complete 
the survey, and two reminders were sent before 
closing it. 

Data Analysis  
Data on two open-ended questions in the 

survey were examined in this study. Qualitative 
data responses were coded and analyzed. One of 
the researchers coded data using a content analysis 

Some studies have mentioned challenges re-
lated to accelerated and corequisite instruction that 
were experienced by the faculty members. One of 
those concerns was the lack of support and training 
for designing and delivering accelerated develop-
mental mathematics courses (Saxon & Martirosyan, 
2020). Other challenges noted were a lack of fac-
ulty ability and/or willingness to teach both col-
lege-level and developmental courses (Campbell 
& Cintron, 2018). As noted, instructor consisten-
cy across corequisite content and support courses 
was a touted characteristic of the successful ALP 
(2024) model, upon which this reform was like-
ly based. Furthermore, some instructors experi-
enced a low comfort level in designing, preparing 
for, and teaching accelerated courses (Cafarella, 
2016). Cafarella (2016) concluded 
from his research of faculty percep-
tions that there is not a one-size-
fits-all approach to developmental 
mathematics. As such, faculty input 
can provide critical insights into 
creating successful developmental 
courses using various models and 
structures. Thus, this research per-
taining to faculty perceptions of 
corequisite developmental math-
ematics implementation may be 
helpful. 	

Method
In this study, a subset of data 

from the Corequisite Developmen-
tal Mathematics (CDM) Survey (Sax-
on & Martirosyan, 2023) was exam-
ined. Qualitative responses to two 
open-ended questions were used to 
address the following research ques-
tions: (a) What challenges did faculty 
members encounter when teaching 
their corequisite mathematics courses (b) What were 
the positive outcomes of corequisite mathematics as 
perceived by faculty teaching those courses? 

Population and Sample 
Participants of this study were attendees 

of the 2021 National Math Summit hosted by the 
National Organization for Student Success (NOSS). 
These participants were highly likely to be involved 
in corequisite mathematics instruction, as much of 
the event focused on this topic. A total of 203 at-
tendees were invited to complete the CDM online 
survey. Of those, 67 responded, which indicated 
a 33% response rate. The first survey question in-
quired as to whether the participant taught a CDM 
course or not. Of the 67 participants, 42 indicated 
that they taught a CDM course. Those indicating 
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Time
The increased time on task expectations of 

corequisite courses seemed to create a challenge for 
students. For example, faculty reported that students 
perceived the addition of a support course added “a 
lot of time for [them].” Students who “struggle” are 
“force[d] into 6 hours of that subject a week” and 
do not have “enough time to process course materi-
al.” Also, as the support course added “a lot of time 
for students,” they “think the support course should 
just be a homework help.” Closely related, a lack of 
student time management skills was also cited as a 
challenge. 

Underpreparedness 
Unsurprisingly, student underpreparedness 

was a theme that emerged from the data. Student 
“lack of preparedness mathematically” and in gener-
al for “college level work” were noted as challenges. 
In addition, instructors described low student mo-
tivation that likely stemmed from their lack of pre-
paredness for college studies. It was noted that some 
students were “so underprepared” that “they have 
difficulty getting caught up even with the supple-
ments.” Their “fear of math” and “making mistakes 
in front of others” were added challenges that made 
it difficult in “getting students to try and complete 
homework.”

Different Instructors 
Assigning different instructors for content and 

support courses presented another challenge. The 
primary issue in this regard was the lack of commu-
nication between “cooperating” instructors, which 
ultimately affected students’ perception of coreq-
uisite courses. Additionally, students perceived the 
corequisite support course as “another” math class. 
Moreover, having instructors with different teach-
ing styles may have added to the challenges, as this 
was cited as contributing to students being confused. 
Thus, content and academic support integration was 
adversely affected by having different instructors 
teaching the two courses. One participant noted that 
when instructors do not teach both the support and 
college-level classes, then the support class is “more 
generic.” On the other hand, when the same instruc-
tor teaches both courses, they “[make] more chang-
es to the lesson plans” to accommodate students 
who “struggle more.” An instructor explained that, 
to avoid “content misalignment,” it was necessary to 
“make the content relevant to what they are learning 
in the gateway.” 

Pace, Workload, and Modality
Corequisite course pace, workload, and 

modality were reported to be challenging for some 
students. Because of the amount of material to be 

approach (Krippendorff, 2013). The second research-
er cross-checked coded data to ensure the accuracy 
of coding. In most cases, participants were very spe-
cific when listing challenges and positive outcomes, 
which resulted in emergent themes after the first 
round of coding. 

 
Results 

Participants were asked to list up to three 
challenges they have encountered when teaching 
their corequisite mathematics courses. They were 
also asked to list up to three positive outcomes 
of corequisite mathematics at their college. Both 
questions were open-ended. The 42 participants 
provided a total of 77 data points for the Challeng-
es item, and 74 data points for the Positive Out-
comes item. Emergent themes for both items are 
displayed in Table 1. 

Table 1
Emergent Themes 

Survey Item Themes

Challenges Engagement
Attendance

Time
Underpreparedness
Different instructor

Pace
Workload
Modality

Technology issues
Lack of study skills

Positive outcomes  Student performance
Self-confidence

Shorter time
Engagement

Alignment and support

Challenges 
Ten themes emerged from the participants’ 

responses to the question regarding challenges 
encountered in teaching corequisite mathematics 
(see Table 1). Themes were sorted for frequency. 
Details on each theme are presented.  

Engagement and Attendance 
Student engagement and attendance were 

the most common challenges identified. In addi-
tion to simply stating these as challenges, sever-
al participants noted that it was challenging to 
get “students to engage with each other during 
group activities.” Faculty reported a “lack of par-
ticipation.” They further noted that it was difficult 
to have “students stay focused throughout both 
courses.” Additionally, “students quit attending.” 
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covered, “students often feel overwhelmed by the 
pace of the course.” It was “too fast” and “too much 
content for some students to absorb,” and there-
fore, students struggled with content mastery. Addi-
tionally, for those teaching online and not having the 
opportunity to meet face-to-face, there were more 
“problems” than for those who taught the “face-
to-face” modality. The extent to which corequisite 
mathematics is taught online is not known. In this 
instance, some online delivery may have been an 
overhang from COVID-19, when many institutions 
were forced to switch to online course delivery. 

Technology Issues and Lack of Study Skills
Challenges faced by students included a lack 

of reliable Internet access and other “technology is-
sues” that seemed related to finances. 
Due to financial hardships, some stu-
dents did not have access to their re-
quired online technology-based course 
platform for learning mathematics. 
Even the purchase of a calculator was 
cited as a financial challenge for some 
students. More broadly, instructors 
also mentioned that many students 
lacked self-confidence and study skills, 
which consequently adversely impact-
ed their work with technology, and in 
completing their assignments inside 
and outside of class. 

Positive Outcomes 
Five themes emerged from the 

participants’ responses on the posi-
tive outcomes of corequisite mathe-
matics at their institutions (see Table 
1). These outcomes were ranked for 
frequency. 

Student Performance
Student performance was the top theme 

present in the positive outcomes data. Two cate-
gories that emerged were pass rates and achieving 
better grades. Participants reported “higher passing 
rates for the college level course compared to the 
old sequential developmental model.” More stu-
dents were passing and staying in college. This was 
“due in large part to cooperation between the col-
lege level and the dev[elopmental] teacher.” It was 
noted that “some students have said [they] would 
not pass gateway without co-requisite.” Often, stu-
dents in corequisite classes had improved or higher 
grades, pass rates were good, more students were 
getting through and “less students [were] stuck in 
developmental classes.” Overall, increased student 
success was reported by instructors teaching coreq-
uisite mathematics courses. 

Self-confidence
Increased student self-confidence was re-

ported by many of the instructors teaching CDM 
courses. Students felt more confident and “com-
fortable asking the co-req[uisite] teacher questions 
that they would not ask in the regular class setting.” 
They also felt “better about the course and them-
selves” and had better attitudes. Instructors noted 
a positive change in attitudes and described that 
students were building self-confidence over time. 
Indeed, students were “willing to admit mistakes 
and move forward without having negative feel-
ings.” Moreover, when students were successful, 
“they felt more able to handle other college level 
courses.” 

Shorter Time
Corequisite courses saved time 

for students. Having the opportunity 
to pass two courses in one semester 
allowed dedicated students to finish 
their gateway mathematics require-
ments in a shorter amount of time. 
Thus, they were able “to get through 
their math requirements quickly.” As 
might be expected, “getting through 
a college level course in less time” 
contributed to student retention as 
well. As one participant noted, “stu-
dents are able to see a way to com-
plete their required math courses in a 
reasonable amount of time.” 

Engagement
Student engagement was re-

ported as a positive outcome by sev-
eral of the participants. Because of 
the number of class days (e.g., some 
reported meeting 5 days weekly, with 3 
class and 2 lab days), there were more 

opportunities for student-student and instructor-stu-
dent interactions. Therefore, students were “involved 
more” and there was evidence of “collaborative work 
that is built naturally.” It was evident that students 
were “glad to have support and [a] safe space to ask 
more questions.”

Alignment and Support
The final theme in the data was the align-

ment and availability of student support resourc-
es. Instructors noted that there was a better “co-
req[uisite] alignment with the college course.” 
Additionally, with corequisite courses, resources 
were available to “provide direct academic sup-
port” to all students. The academic support was 
instrumental in “moving more students through 
credit courses.” As a result, students were also able 

Having the 
opportunity to 

pass two courses 
in one semester 

allowed 
dedicated 

students to finish 
their gateway 
mathematics 
requirements 
in a shorter 

amount of time.
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to understand the material better and, therefore, 
persisted and completed their courses. 

Discussion and Implications for Practice
Various approaches have been offered to 

help academically underprepared students’ prog-
ress to and through college gateway courses. The 
rise of corequisite reform can be, to some extent, 
attributed to mismanaged developmental edu-
cation course sequences. It seems three-level se-
quences have been difficult for students to navigate 
(Bailey et al., 2009), and administrative and advis-
ing systems have not been designed properly so as 
to effectively manage matriculation through them. 
Furthermore, students relegated to multiple levels 
of developmental courses are obviously in need of 
substantial remediation, as well as academic and 
noncognitive support. The odds of success for these 
students are quite low and the faculty involved in 
this study have expressed that perhaps even core-
quisite courses are not properly designed to serve 
them. 

Time, Course Pace, and Advising
A potential pitfall of corequisite courses, 

according to those that teach them, relates to the 
accelerated instruction characteristic of the mod-
el. For corequisite courses, students must enroll in 
substantially more credit hours and therefore en-
gage in more daily and weekly time on task than the 
typical standalone developmental course. Saxon 
and Martirosyan (2023) reported that nearly 60% 
of corequisite courses required enrollment in 5 or 
more credit hours. Furthermore, the pace of the 
classes must move expeditiously so that the gate-
way class content can be covered completely in one 
semester. As such, attendance is important. At a 
minimum, students who are encouraged to enroll 
in corequisite courses should be advised according-
ly regarding the amount of time that will need to be 
invested and the pace at which the class will pro-
ceed.    

Instructor Impact on Integrated Content 
and Learning Support

Faculty described the challenge of having 
different instructors teach the content and support 
course. As noted, a primary feature attributed to the 
effectiveness of the ALP corequisite model was the 
use of the same instructor for both courses (ALP, 
2024). If this is not done, then the onus resides with 
the two instructors to communicate and collaborate 
with each other consistently throughout the design 
and delivery of the courses. It is important that aca-
demic support be integrated with the more difficult 
college-level math content being taught. It is also im-
portant that the content course instructor reinforce 

time management and study skills, as these are best 
practices in adult teaching and learning for underpre-
pared students (Boylan, 2002). Generally, if the same 
instructor cannot be assigned to both components of 
the corequisite course, the two instructors need to 
work collaboratively to effectively integrate the con-
tent and support courses. 

Pros and Cons of Corequisite Courses on 
Student Engagement 

Interestingly, student engagement was re-
ported by faculty to be both a challenge and a posi-
tive outcome. Some specific engagement challenges 
cited were low class attendance, lack of attention 
in class, lack of contributions in class work and 
discussion, and low interaction with classmates. 
Survey participants went on to note that these 
challenges were related to the increased time 
spent in classes. Generally, spending time in two 
classes related to one topic seemed lengthy to 
students. As a result, it was a challenge to keep 
them focused and working throughout class time. 
For some students, it led to their withdrawal from 
the classes. This is consistent with the literature 
for developmental education courses in which 
student motivation (Zientek et al., 2014) and buy-
in to engaging in a corequisite course were found 
to be challenges. Furthermore, faculty have stat-
ed the negative impact low attendance can have 
on student success (Campbell & Cintron, 2018; 
Zientek et al., 2014).

Conversely, student engagement was also 
reported as a positive outcome of corequisite 
courses. The lengthy classes and multiple meetings 
weekly seemed to be a benefit for some students. 
The faculty believed that this allowed for more 
student interaction and collaborative learning 
opportunities. It is likely that for these students, 
stronger connections were made with the instruc-
tor, their peers, and the content. 

Indeed, enrolling in two classes and spend-
ing substantially more time on a particular subject 
daily and weekly throughout a semester will pres-
ent both positive and challenging student outcomes 
with regard to engagement. Therefore, it should be 
considered that advising and proper student course 
placement can assist in sorting out for whom the 
intervention may work best. At a minimum, stu-
dents potentially being placed in corequisite courses 
should be advised about the substantial time com-
mitment that will be required to succeed in the two 
classes. They should also be advised of the benefits 
of committing to and engaging in such an endeavor. 
If it seems overwhelming to them, other develop-
mental education courses or support options should 
be made available. As Campbell and Cintron (2018) 
recommended, having a mandatory orientation for 
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students participating in the pilot to go over expecta-
tions and making attendance and advising a require-
ment for course completion should be considered.       

Study Skills Instruction 
Some faculty expressed a concern about 

students in corequisite courses lacking the study 
skills that they believed were necessary for their 
success. The need to offer study skills instruction 
is a common recommendation for underprepared 
students in college. Boylan (2002) recommend-
ed the instruction of study skills as part of a core 
of support services that should be systematically 
available to underprepared students. Given the 
pace at which corequisite courses proceed, study 
skills should be taught upfront and throughout the 
course experience. These skills can 
be taught primarily in the support 
course, however, they should be 
demonstrated and reinforced in the 
content instruction class as well. 

Technology Issues
Faculty also expressed con-

cerns about the application of in-
structional technology in the corequi-
site course. Specifically, the concerns 
seemed related to whether or not 
they can afford to access it. Advisors 
and instructors cannot assume that 
students can afford additional class 
expenditures for technology-based 
course applications and hardware. 
Therefore, students should receive 
advising prior to enrolling in courses 
that require the purchase of instruc-
tional software, calculators, and per-
haps even Internet access. At a min-
imum, students should be advised 
about technology requirements and 
their costs. Where possible, colleges should offer 
these at no additional cost to students. 

On a positive note, some faculty believed 
that corequisite courses showed the potential to 
improve student performance in mathematics. 
They believed that the pathways' content align-
ment with disciplines and majors, as well as the in-
tegrated and required learning support, were key 
components of this success. Furthermore, faculty 
saw an increase in self-confidence as students were 
no longer relegated to pre-college courses and con-
tent. This confidence manifested itself in student 
engagement in the courses and with their peers 
and the content. Ultimately, faculty saw that some 
students achieved college readiness in a shorter 
time frame than traditional developmental course 
sequences. 

Overall, faculty perceptions regarding ed-
ucational reform efforts are important consider-
ations. The corequisite reform that was fervently 
pitched as a solution for underprepared student 
success obviously can work for some students but 
is not without challenges. As this sweeping reform 
was being implemented, Lane et al. (2020) asked 
a broad sample of faculty (n=1512) to consider 
their attitudes regarding the influence of devel-
opmental education reform. About 37% of those 
participants perceived that current developmental 
education reforms were lowering/or would lower 
academic standards. Only about 21% believed that 
current reforms were raising/or would raise aca-
demic standards. Thirty percent did not know or 
were not sure if there was an effect, and the re-

mainder (12%) of the faculty did not 
think there was an effect. 

Because instructor percep-
tions underpin teaching efforts, un-
derstanding these perceptions as 
they relate to corequisite reform is 
an important consideration. In many 
states and colleges, this reform has 
been mandated. It was not necessar-
ily the choice of teachers to adopt 
corequisite developmental educa-
tion. Calkins and Seidler (2011) noted 
that what instructors believe about 
why their course matters, what stu-
dents should learn, how students 
should develop therein, and the type 
of reflective judgments they expect 
students to gain, have significant im-
plications on how they think about 
teaching and, subsequently, how 
they teach. 

Limitations
Generalizations made from this 

study may be inaccurate as a result of sample se-
lection bias. The sample was limited to a group of 
what were professionals that were likely commit-
ted to learning about and improving their core-
quisite teaching skills, as they were all engaged 
in a professional developmental event related 
to corequisite mathematics. It is also likely that 
most faculty were supported by their institutions 
to attend the event. Therefore, the sample did 
not include many faculty relegated to teaching 
corequisite courses that may have lower commit-
ment and motivation levels for doing so, and/or 
may have received less training and support from 
their institutions in implementing the reform. 
Perhaps faculty in other settings would hold dif-
fering perceptions about corequisite instruction 
challenges and outcomes.

Given the 
pace at which 

corequisite 
courses proceed, 

study skills 
should be taught 

upfront and 
throughout 
the course 
experience.
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The study results may also reflect participant 
response bias. It was assumed that participants of-
fered honest and accurate answers in the survey, 
however, it cannot be ascertained that this was 
the case. Furthermore, responses were limited to 
only those event participants possessing the moti-
vation to complete the survey. Additionally, partici-
pants were limited to three responses per question. 
Therefore, they may have been limited in providing 
richness and context in their responses. These lim-
itations may have contributed to biased or incom-
plete responses.

Conclusion
In this study, we have sought to understand 

the challenges and positive outcomes of recent 
corequisite developmental mathematics reform 
from the perspective of those teaching them. The 
reason for doing so stems from the belief that the 
faculty involved in this reform work would know 
much more about its actual performance than the 
pundits and political advocates that have pushed it 
on the field. Corequisite mathematics was pitched 
as a promising practice that would result in im-
proved student outcomes. It seems that this is 
occurring, but only in part. It is not a panacea for 
all underprepared students. From this, and other 
work, it appears that the field could do a better 
job of sorting out which students can benefit from 
this intervention. College administrators and fac-
ulty could likely do a better job of designing and 
delivering corequisite courses according to the 
principles of the ALP (2024) corequisite model, 
best practices in developmental education and 
learning support, and the principles of adult learn-
ing. It should also be recognized that transforming 
broad swaths of developmental education courses 
and support services into integrated instruction 
with concurrent learning support demands a sub-
stantial amount of time, effort, and resources. If 
done properly, it can be expected that many un-
derprepared students can attain college-level skills 
proficiency and do so in a reduced amount of time. 
However, we know that this was also the case with 
prerequisite developmental education that was 
designed and administered properly. The mission 
of developmental education is to meet students 
where they are academically and affectively. Then, 
offer support and instruction so that they can suc-
ceed in their college level courses. 	

Classic research by Boylan and Bonham 
(1992) showed the efficacy of prerequisite de-
velopmental education at meeting this mission. 
Recent research by Ran and Lee (2024) supports 
that corequisite mathematics courses can serve 
the mission effectively as well—but only for those 
students who enter college adequately skilled as 

such to be placed in college-level courses with ac-
ademic support. That is, as the authors describe, 
those who place “…just below the college-readi-
ness threshold” (Ran & Lee, 2024, p. 4). Howev-
er, the notion that developmental education and 
corequisite reform could be strong contributors 
to long-term success measures such as graduation 
and transfer is not panning out as advocacy groups 
such as CCA (2012) have advised. 

Disclosure Statement
No potential conflict of interest was reported by the 
authors.

About the Authors
Dr. Nara Martirosyan is an associate professor and the 
director of the Higher Education Leadership Doctoral 
Program at Sam Houston State University. Her 
research areas include best practices in developmen-
tal education, factors affecting international students' 
adjustment, and program evaluation in higher educa-
tion. She has held various teaching and administrator 
positions in the United States and in Armenia.

 http://orcid.org/0000-0001-6120-6545

Dr. D. Patrick Saxon is a professor of Educational 
Leadership at Sam Houston State University. He has 
published extensively in the field of developmental 
education and student support and is a coauthor of 
Attaining Excellence in Developmental Education. He 
has served as a Title III Evaluator for several student 
support initiatives, and he has performed consultant 
and evaluation studies of support programs at many 
colleges. In 2015, he was inducted as a Fellow of the 
Council for Learning Assistance and Developmental 
Education Associations.

Dr. Susan Troncoso Skidmore is a professor of  
Educational Leadership at Sam Houston State 
University.  Her research interests include assump-
tions violations, quantitative literacy, and the recruit-
ment, development, and retention of underrepre-
sented groups in secondary and post-secondary insti-
tutions. Her research has been published in a variety 
of journals, including Assessment and Evaluation 
in Higher Education, Behavior Research Methods, 
Educational Researcher, Journal of College Reading 
and Learning, Journal of Developmental Education, 
The Journal of Continuing Higher Education, and The 
Review of Higher Education.

 https://orcid.org/0000-0002-5731-0988

Bailey Kelly is a student in the Higher Education 
Leadership doctoral program at Sam Houston 
State University. Her research interests include 
developmental education and student success.

http://orcid.org/0000-0001-6120-6545
https://orcid.org/0000-0002-5731-0988


JOURNAL OF COLLEGE ACADEMIC SUPPORT PROGRAMS

19

References
ALP (Accelerated Learning Program). (2024). What is 

ALP? http://alp-deved.org/what-is-alp-exactly/ 
Anderson, P., Pribesh, S., & Williams, M. R. (2020). 

A matched-samples comparison of pass 
rates for students coenrolled in develop-
mental education and college-level math 
compared to similar non-coenrolled stu-
dents. Community College Enterprise, 26(2), 
24–36.

Atkins, C., & Beggs, C. T. (2017). Commuting the math 
sentence: Accelerating developmental math-
ematics using the co-requisite model. NADE 
Digest, 2–24.  

Bailey, T. R., Jeong, D. W., & Cho, S. W. (2009). Referral, 
enrollment, and completion in developmental 
education sequences in community colleges. 
Community College Research Center. https://
ccrc.tc.columbia.edu/media/k2/attachments/
referral-enrollment-completion-developmen-
tal_V2.pdf 

Bonham, B. S., & Boylan, H. R. (2012). Developmen-
tal mathematics: Challenges, promising prac-
tices, and recent initiatives. Journal of Devel-
opmental Education, 36(2), 14–16, 18, 20–21.

Booth, E. A., Capraro, M. M., Capraro, R. M., 
Chaudhuri, N., Dyer, J., & Marchbanks, M. 
P. (2014). Innovative developmental edu-
cation programs: A Texas model. Journal of 
Developmental Education, 38(1), 2–4, 6, 8, 
10, 18.

Boylan, H. R. (1995). Making the case for develop-
mental education. Research in Developmen-
tal Education, 12(2), 1–4.

Boylan, H. R. (2002). What works: Research-based best 
practices in developmental education. Contin-
uous Quality Improvement Network/National 
Center for Developmental Education.

Boylan, H. R., & Bonham, B. S. (1992). The impact 
of developmental education programs. Re-
search in Developmental Education, 9(5), 1–4.

Buckles, E. L., Haydel, N. W., Thompson-Sanchez, J., 
& Page, Y. W. (2019). Implementing a coreq-
uisite algebra gateway course. Peer Review, 
42–45.

Calkins, S., & Seidler, A. (2011). Faculty perceptions 
of relevance in teaching and learning. Inter-
national Journal of Teaching and Learning in 
Higher Education, 23(2), 215–225.

Cafarella, B. (2016). Acceleration and compression in 
developmental mathematics: Faculty view-
points. Journal of Developmental Education, 
39(2), 12–16, 18-19, 24–25. 

Campbell, E., & Cintron, R. (2018). Accelerating re-
medial education in Louisiana. New Directions 
for Community Colleges, 2018(182), 49–57. 
https://doi.org/10.1002/cc.20301 

Complete College America. (2012). Remediation: High-
er education’s bridge to nowhere. https://com-
pletecollegeamerica.s3.us-east-2.amazonaws.
com/wp-content/uploads/2017/11/05151215/
CCA-Remediation-final.pdf

Complete College America. (2021). No room for doubt: 
Moving corequisite support from idea to im-
perative. https://completecollege.org/wp-con-
tent/uploads/2021/04/CCA_NoRoomFor-
Doubt_CorequisiteSupport.pdf 

Douglas, D., Logue, A. W., & Watanabe-Rose, M. 
(2023). The long-term impacts of corequisite 
mathematics remediation with statistics: De-
gree completion and wage outcomes. Edu-
cational Researcher, 52(1), 7–15. https://doi.
org/10.3102/0013189X221138848

Foster, F., Saxon, D. P., Martirosyan, N. M., & Mc-
Gregor, S. (2022). Corequisite developmen-
tal mathematics: An annotated bibliography 
of recent research. Research in Learning As-
sistance and Developmental Education, 1(3), 
1–17.

Hu, S. (2019, April 9). A Florida developmental ed-
ucation reform is leading to greater success 
and equity. Center for the Analysis of Post-
secondary Readiness. https://postsecondary-
readiness.org/florida-developmental-educa-
tion-reform-equity/

Jaggars, S. S., Edgecombe, N., & Stacey, G. W. (2014). 
What we know about accelerated develop-
mental education. Community College Re-
search Center. https://ccrc.tc.columbia.edu/
media/k2/attachments/accelerated-develop-
mental-education_1.pdf  

Kashyap, U., & Mathew, S. (2017). Corequisite model: 
An effective strategy for remediation in fresh-
men level quantitative reasoning course. Jour-
nal of STEM Education, 18(2), 23–29. 

Lane, C., Schrynemakers, I., & Kim, M. (2020). Exam-
ining the academic effects of developmental 
education reform: Faculty perceptions from a 
large, public, urban university. Community Col-
lege Enterprise, 26(1), 27–57. 

Logue, A. W., Douglas, D., & Watanabe-Rose, M. (2019). 
Corequisite mathematics remediation: Results 
over time and in different contexts. Education-
al Evaluation & Policy Analysis, 41(3), 294–315.

Logue, A. W., Watanabe-Rose, M., & Douglas, D. 
(2016). Should students assessed as need-
ing remedial mathematics take college-level 
quantitative courses instead? A randomized 
controlled trial. Educational Evaluation and 
Policy Analysis, 38(3), 578–598.

Minsu, K., Hebda, B., Graveman, J., & Hebda, P. (2018). 
Investigating the corequisite model for remedi-
al mathematics courses. MathAMATYC Educa-
tor, 9(3), 12–16.

http://alp-deved.org/what-is-alp-exactly/
https://ccrc.tc.columbia.edu/media/k2/attachments/referral-enrollment-completion-developmental_V2.pdf
https://ccrc.tc.columbia.edu/media/k2/attachments/referral-enrollment-completion-developmental_V2.pdf
https://ccrc.tc.columbia.edu/media/k2/attachments/referral-enrollment-completion-developmental_V2.pdf
https://ccrc.tc.columbia.edu/media/k2/attachments/referral-enrollment-completion-developmental_V2.pdf
https://doi.org/10.1002/cc.20301
https://completecollegeamerica.s3.us-east-2.amazonaws.com/wp-content/uploads/2017/11/05151215/CCA-Remediation-final.pdf
https://completecollegeamerica.s3.us-east-2.amazonaws.com/wp-content/uploads/2017/11/05151215/CCA-Remediation-final.pdf
https://completecollegeamerica.s3.us-east-2.amazonaws.com/wp-content/uploads/2017/11/05151215/CCA-Remediation-final.pdf
https://completecollegeamerica.s3.us-east-2.amazonaws.com/wp-content/uploads/2017/11/05151215/CCA-Remediation-final.pdf
https://completecollege.org/wp-content/uploads/2021/04/CCA_NoRoomForDoubt_CorequisiteSupport.pdf
https://completecollege.org/wp-content/uploads/2021/04/CCA_NoRoomForDoubt_CorequisiteSupport.pdf
https://completecollege.org/wp-content/uploads/2021/04/CCA_NoRoomForDoubt_CorequisiteSupport.pdf
https://doi.org/10.3102/0013189X221138848
https://doi.org/10.3102/0013189X221138848
https://postsecondaryreadiness.org/florida-developmental-education-reform-equity/
https://postsecondaryreadiness.org/florida-developmental-education-reform-equity/
https://postsecondaryreadiness.org/florida-developmental-education-reform-equity/
https://ccrc.tc.columbia.edu/media/k2/attachments/accelerated-developmental-education_1.pdf
https://ccrc.tc.columbia.edu/media/k2/attachments/accelerated-developmental-education_1.pdf
https://ccrc.tc.columbia.edu/media/k2/attachments/accelerated-developmental-education_1.pdf


WINTER 2025  |   VOLUME 7  |  ISSUE 1

20

Creative Common Licensing

This work is licensed under Creative Commons 
Attribution-Noncommercial-No Derivative Works 4.0

Mokher, C. G., Park-Gaghan, T. J., & Hu, S. (2021). Does 
the method of acceleration matter? Exploring the 
likelihood of college coursetaking success across 
four developmental education instructional 
strategies. Teachers College Record, 123(9), 3–27. 
https://doi.org/10.1177/01614681211052000  

Nodine, T., Dadgar, M., Venezia, A., & Bracco, K. R. 
(2013). Acceleration in developmental edu-
cation. WestEd. https://www2.wested.org/
www-static/online_pubs/resource1281.pdf 

Ran, F. X., & Lee, H. (2024). Does corequisite remedia-
tion work for everyone? An exploration of het-
erogeneous effects and mechanisms (EdWork-
ingPaper 24–928).  https://doi.org/10.26300/
h26j-2484

Ran, F. X., & Lin, Y. (2022). The effects of corequisite 
remediation: Evidence from a statewide re-
form in Tennessee. Educational Evaluation 
and Policy Analysis, 44(3), 458–484. https://
doi.org/10.3102/01623737211070836

Royer, D. W., & Baker, R. D. (2018). Student success 
in developmental math education: Connect-
ing the content at Ivy Tech Community Col-
lege. New Directions for Community Colleges, 
2018(182), 31–38.          

Saxon, D. P., & Martirosyan, N. (2020). Faculty input 
on the benefits of and support for teaching ac-
celerated developmental mathematics. Jour-
nal of College Academic Support Programs, 
3(1), 10–19. https://doi.org/10.36896/3.1fa1

Saxon, D. P., & Martirosyan, N. M. (2023). This is how 
we do it: Corequisite developmental mathe-
matics as described by the faculty who teach 
it. Community College Enterprise 29(2), 9–28. 

Saxon, D. P., Martirosyan, N. M., & Sides, M. L. C. 
(2020). NADE/NOSS members respond: 
What’s in a name? The National Association 
for Developmental Education becomes the 
National Organization for Student Success, 
Part 1. Journal of Developmental Education, 
43(2), 26-28, 32. 

S.B. 1720, 2013–2014 Legis., Reg. Sess. (Fl. 2013).
Shields, K. A., & O’Dwyer, L. M. (2017). Remedial 

education and completing college: Exploring 
differences by credential and institutional 
level. The Journal of Higher Education, 88(1), 
85–109. https://doi.org/10.1080/00221546.2
016.1243943 

Wolfle, J. D. (2012). Success and persistence of de-
velopmental mathematics students based on 
age and ethnicity. Community College Enter-
prise, 18(2), 39–54.

Zientek, L. R., Schneider, C. L., & Onwuegbuzie, A. J. 
(2014). Instructors’ perceptions about stu-
dent success and placement in developmen-
tal mathematics courses. The Community Col-
lege Enterprise, 20(1), 67–84. 

TUTORTRAC
FOR LEARNING AND/OR
ACADEMIC SUPPORT CENTERS

ADVISORTRAC
FOR ADVISING AND/OR
COUNSELING CENTERS

RECORD. CONNECT. REPORT. SUCCESS.

Cloud-based software management solutions for learning, advising,
counseling and fitness centers at colleges and universities.

GO-REDROCK.COM 

More than 25 years of success strategies for higher education.

On-demand access to scheduling, visits 
and activity reports

Custom access permissions to manage staff 
at multiple locations

Track student contact and follow specific 
student populations to identify usage and need

Enter attendance for required sessions or
workshops

Link activity to course enrollment and faculty 
for easy reporting

Maintain accurate and up-to-date contact,
demographic, and enrollment data

Manage staff across multiple centers and 
locations with custom permissions

Assign advisors to students and record
contact with students

Schedule appointments online

Automate your favorite custom reports

ASK US ABOUT FERPA COMPLIANCE & SUBJECT-BASED SCHEDULING OPTIONS!

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1177/01614681211052000
https://www2.wested.org/www-static/online_pubs/resource1281.pdf
https://www2.wested.org/www-static/online_pubs/resource1281.pdf
https://doi.org/10.26300/h26j-2484
https://doi.org/10.26300/h26j-2484
https://doi.org/10.3102/01623737211070836
https://doi.org/10.3102/01623737211070836
https://doi.org/10.36896/3.1fa1
https://doi.org/10.1080/00221546.2016.1243943
https://doi.org/10.1080/00221546.2016.1243943

	_Hlk170827406
	_Hlk122856450
	_Hlk181130509
	_30j0zll
	_1fob9te
	_3znysh7
	_2et92p0
	_tyjcwt
	_3dy6vkm
	_1t3h5sf

