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● Whether students planned to enroll in college on a full- or part-time basis 

● The amount of time between students’ high school graduation and when they 
started college (comparing those who attended within one year of graduation 
with those who delayed college for more than a year) 

● Students’ race and ethnicity 

● Students’ gender 

Math Placement Test Level 
As noted earlier in this chapter, standard developmental math sequences generally in-

clude a series of semester-long developmental math courses into which students are placed 
depending on their need. A student struggling with beginning algebra may be required to take 
and pass two (and in some cases even three) semester-long developmental math courses before 
entering into the credit-bearing college algebra course, while a student with less need may only 
be required to take and pass one developmental math course, and a student ready for college-
level math can enter directly into a college-level, credit-bearing course. The colleges in this 
study tended to place students on the basis of a math placement exam administered before the 
students’ first semester.11 The exam score determines a student’s placement, anywhere from 
three levels below college-ready to college-level in math. Table 4.5 compares the impacts of 
the program for students depending on their original score on the entrance exam. Specifically, 
it compares the impacts of the DCMP for students who tested at college level or one level below 
(higher performing) with those who tested two or three levels below (lower performing) on the 
math placement exam before entering college. The DCMP program was geared toward students 
who tested one or two levels below; most study participants (84 percent) tested two or three 
levels below in math.12 

● Program impacts appear to be concentrated within the group of students 
who were lower performing on the math placement exam, the group of 
students who stood to benefit most from the program. 

For the higher-performing group, the findings suggest a negative impact of the program 
on college registration by the third semester.13 It is unclear why the program would have 
 

 
11Texas community colleges used the Texas Success Initiative Assessment (TSIA) for the placement exam; 

however, colleges could also use ACT or SAT scores, if available, as a measure of college math readiness. 
Students also had the option to retake the placement exam at any time. If students’ scores reflected a higher 

level during a retake, they could move into the higher-level course without taking or passing the originally as-
signed developmental course. 

12The study team collected the testing information used in these analyses after random assignment and may 
not reflect the information used by counselors at enrollment. 

13While not shown in this table, this negative impact was also found at the end of the second semester, but 
the program and standard groups registered at similar levels during the first semester. 



 

Table 4.5 
 

Impacts by Math Placement Test Level, After Three Semesters 
  

 College-Level or 1 Level Below  2 or 3 Levels Below  

Outcome 
Program 

Group 
Standard 

Group 
Difference 

(Impact)  P-Value   
Program 

Group 
Standard 

Group 
Difference 

(Impact)  P-Value 
Differential 

Significance 
             
Registered in third semester (%) 46.9 61.6 -14.7 ** 0.025  48.6 44.9 3.7  0.205 ††† 
Ever enrolled in             

developmental math class (%) 85.5 81.5 4.0  0.435  85.8 79.7 6.1 *** 0.005  
Ever passed developmental math class (%) 58.5 55.8 2.6  0.704  59.0 49.3 9.7 *** 0.001  
Completed developmental math             

sequencea (%) 60.3 54.3 5.9  0.390  56.5 29.2 27.3 *** 0.000 ††† 
             
Ever enrolled in             

college-level math class (%) 41.3 44.4 -3.1  0.653  34.9 19.0 15.9 *** 0.000 ††† 
Ever passed college-level math class (%) 30.4 40.5 -10.0  0.130  24.3 14.2 10.1 *** 0.000 ††† 
             
Math credits earned 3.4 3.5 -0.1  0.880  3.1 2.7 0.4 ** 0.039  

Developmental 2.3 2.1 0.2  0.580  2.3 2.2 0.0  0.903  
College-level 1.1 1.4 -0.2  0.370  0.8 0.5 0.3 *** 0.000 †† 

             
Total credits earned 15.9 19.3 -3.4 * 0.073  15.4 13.7 1.7 ** 0.033 †† 

Developmental 3.0 3.2 -0.2  0.690  3.6 3.6 0.1  0.763  
College-level 12.9 16.1 -3.2 * 0.062  11.7 10.1 1.6 ** 0.021 ††† 

             
Received any degree or enrolled at             
4-year college (%) 11.5 8.6 3.0  0.486  6.9 7.3 -0.4  0.799  

Sample size (total = 1,411) 132 91     724 464     

SOURCES: CAPR calculations using transcript data provided by Dallas County Community College District, El Paso Community College, and Trinity Valley 
Community College, as well as data from the National Student Clearinghouse. 

 
NOTES: Rounding may cause slight discrepancies in sums and differences. 

Estimates are adjusted to account for the various community college campuses students attended and the four different semesters during which students 
were randomly assigned. 

Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; * = 10 percent. 
Differential statistical significance levels are indicated as ††† = 1 percent, †† = 5 percent, † = 10 percent. 
aStudents are included in “Completed developmental math sequence” if they completed the highest-level developmental math class or enrolled in a col-

lege-level math class. It is possible under some circumstances for a student to enroll in college-level math without ever taking or passing a developmental 
math class (that is, students can retake the math entrance exam). 
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negatively affected these students’ college attendance. It may be an unreliable result connected 
to the small sample size.14 Since the colleges focused on recruiting students one or two levels 
below, only a small number of students (16 percent of the total sample) were in the higher-
performing group. The difference in college registration may be one reason for program stu-
dents in this group also accumulating fewer credits by the end of the third semester than their 
standard group peers. 

For lower-performing students — those entering college with higher levels of develop-
mental math need — the DCMP appears to have had a positive effect on their success in com-
pleting the developmental math sequence, their enrollment and pass rate in college-level math 
courses, and the number of college-level math credits they accrued. Interestingly, the DCMP pro-
gram also appears to have a positive impact on the total credits earned by this lower-performing 
group. The program seems to be particularly effective for lower-performing students, with a pos-
itive impact even on students’ non-math credit accumulation. 

Full-Time or Part-Time Enrollment 
Table 4.6 compares the impacts of the DCMP on outcomes for students who self-reported 

that they planned to attend college full time (taking 12 credits or more) compared with students 
who planned to attend college less than full time (taking fewer than 12 credits). 

● While the findings suggest that the program had a positive impact on both 
groups, the impacts appear to be larger for the group of students who 
planned to attend college less than full time. 

Specifically, the program seems to be somewhat more effective in supporting part-time 
students in completing the developmental math sequence, enrolling in college-level math, and 
earning college-level math credits. Traditionally, part-time students struggle more with academic 
performance and credit accumulation and are more likely to drop out than full-time students.15 
These findings suggest that the DCMP may be particularly helpful in supporting these students’ 
math achievement. More specifically, 58 percent of part-time students in the program group com-
pleted the developmental math sequence by the third semester, a difference of 34 percentage 
points compared with part-time standard group students. Similarly, 57 percent of full-time pro-
gram group students completed the developmental math sequence by the third semester, but for 
these students, the impact of the program appears to be about 18 percentage points. These findings 
suggest that the program may have been particularly successful in boosting part-time students’ 
developmental math completion rates and bringing them in line with full-time students. 

 
14The study team looked at the equivalence between the program and standard groups for this sample on a 

set of key baseline measures and found that while there were a few small differences in baseline measures be-
tween the program and standard groups, an overall test of the differences suggested the groups were similar. 

15Chen (2007); Visher, Butcher, and Cerna (2010). 



 

Table 4.6 
 

Impacts by Whether or Not Student Planned to 
Enroll Full-Time, After Three Semesters 

  
 Full-Time  Less than Full-Time  

Outcome 
Program 

Group 
Standard 

Group 
Difference 

(Impact)  P-Value   
Program 

Group 
Standard 

Group 
Difference 

(Impact)  P-Value 
Differential 

Significance 
             
Registered in third semester (%) 50.5 50.2 0.3  0.925  45.1 44.5 0.6  0.899  
Ever enrolled in             

developmental math class (%) 88.8 85.8 3.0  0.200  81.7 72.1 9.6 ** 0.010  
Ever passed developmental math class (%) 58.7 52.7 6.0 * 0.088  60.3 46.5 13.8 *** 0.002  
Completed developmental math             

sequencea (%) 57.1 38.7 18.3 *** 0.000  58.6 23.9 34.7 *** 0.000 ††† 
             
Ever enrolled in             

college-level math class (%) 37.4 27.8 9.6 *** 0.004  35.2 15.1 20.1 *** 0.000 †† 
Ever passed college-level math class (%) 27.1 22.0 5.2 * 0.089  23.4 11.8 11.6 *** 0.001  
             
Math credits earned 3.2 3.1 0.0  0.876  3.1 2.3 0.8 *** 0.001 †† 

Developmental 2.3 2.4 -0.1  0.628  2.3 2.0 0.3  0.103  
College-level 0.9 0.8 0.1  0.305  0.9 0.3 0.5 *** 0.000 †† 

             
Total credits earned 17.6 17.3 0.3  0.775  12.3 10.9 1.5  0.152  

Developmental 3.5 3.4 0.1  0.621  3.6 3.4 0.1  0.721  
College-level 14.0 13.9 0.2  0.856  8.7 7.4 1.3  0.124  

             
Received any degree or enrolled at             
4-year college (%) 8.2 9.5 -1.3  0.521  7.2 5.4 1.8  0.408  

Sample size (total = 1,350) 513 313     313 211     

SOURCES: CAPR calculations using transcript data provided by Dallas County Community College District, El Paso Community College, and Trinity Valley 
Community College, as well as data from the National Student Clearinghouse. 

 
NOTES: Rounding may cause slight discrepancies in sums and differences. 

Estimates are adjusted by site-cohort interactions. 
Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; * = 10 percent. 
Differential statistical significance levels are indicated as ††† = 1 percent, †† = 5 percent, † = 10 percent. 
aStudents are included in “Completed developmental math sequence” if they completed the highest-level developmental math class or enrolled in a 

college-level math class. It is possible under some circumstances for a student to enroll in college-level math without ever taking or passing a developmental 
math class (that is, students can retake the math entrance exam). 
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Time Between High School and College 
The study team also explored the differences in impacts for students depending on 

whether they started college directly after high school graduation or delayed college for one year 
or more. While there were slight differences in outcomes in general for these two groups, with 
students who entered college directly having slightly better outcomes than those who delayed the 
start of college, there was little difference, and no statistically significant differences, in the pro-
gram’s impact on the two groups. Both groups saw similar positive impacts on completing de-
velopmental math and enrolling in and passing college-level math courses. 

Race and Ethnicity 
Given that students of color are overrepresented in developmental education courses,16 

the equity of program impacts and differences based on students’ self-reported race and ethnicity 
are important. Table 4.7 displays the impacts after three semesters for white students, black stu-
dents, and Hispanic students separately. As Chapter 1 notes, the majority of study participants 
were Hispanic (almost 54 percent), while 14 percent were white, and 13 percent were black. A 
large portion of students (17 percent) did not report their race/ethnicity or did not fully complete 
the questions on race and ethnicity on the study’s baseline information form; these students were 
counted as missing and are not included in this subgroup analysis. Additionally, slightly over 2 
percent of students self-reported a race and ethnicity other than white, black, or Hispanic and are 
not included in this analysis. Given the small sample sizes for white and black students, the find-
ings in Table 4.7 should be interpreted cautiously. The four colleges also differed on the racial 
and ethnic makeup of their student bodies, and so differences in the implementation across 
schools could be correlated with differences in impacts between these groups. 

● The study team found few major differences in impacts among these three 
groups of students. 

The only exception is that while the study team found statistically significant impacts on 
“Ever passed a developmental math class” for white and Hispanic students, they found no impact 
on this measure for black students, and the difference between these subgroups on this measure 
is statistically significant.17 It is not clear why this differential impact exists, but black students 
participating in the DCMP had lower pass rates for developmental math than white and Hispanic 
program participants. Similar to white and Hispanic students, black students participating in the 
DCMP were much more likely than their standard group counterparts to have completed the de-
velopmental math sequence by the end of the third semester.  

 
16Chen (2016). 
17The racial and ethnic makeup of the study participants was somewhat different across the four participating 

colleges, which means that this difference in impacts by racial and ethnic group could be correlated with the 
impacts by school. To explore this possible relationship, the study team tested the differences in impacts across 
the four colleges. While there was a statistically significant difference among the schools in whether students 
ever enrolled in a developmental math class, there was no statistically significant difference in impacts on the 
measure of whether students ever passed a developmental math course. 
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Table 4.7 
 

Impacts by Race and Ethnicity, After Three Semesters 
  

Outcome 
Program 

Group 
Standard 

Group 
Difference 

(Impact)  P-Value 
Differential 

Significance 

White students       
Registered in third semester (%) 29.3 35.2 -5.8  0.410  
Ever enrolled in developmental math class (%) 90.0 87.7 2.2  0.635  
Ever passed developmental math class (%) 57.5 42.9 14.6 * 0.057 † 
Completed developmental math sequencea (%) 55.2 35.8 19.4 ** 0.011  
       
Ever enrolled in college-level math class (%) 35.3 24.4 10.9  0.124  
Ever passed college-level math class (%) 20.8 19.3 1.5  0.804  
       
Math credits earned 2.9 2.6 0.3  0.486  

Developmental 2.3 1.9 0.4  0.295  
College-level 0.6 0.7 0.0  0.828  

       
Total credits earned 12.9 13.5 -0.6  0.783  

Developmental 2.7 2.6 0.2  0.729  
College-level 10.2 11.0 -0.7  0.693  

       
Received any degree or enrolled       
at 4-year college (%) 8.6 3.8 4.7  0.214  
       
Sample size (total = 193) 118 75     
       
Black students       
Registered in third semester (%) 37.1 45.6 -8.5  0.297  
Ever enrolled in developmental math class (%) 86.2 90.7 -4.5  0.369  
Ever passed developmental math class (%) 38.5 47.8 -9.3  0.259 † 
Completed developmental math sequencea (%) 40.2 21.9 18.3 ** 0.017  
       
Ever enrolled in college-level math class (%) 25.6 14.3 11.3 * 0.098  
Ever passed college-level math class (%) 16.7 6.8 10.0 * 0.072  
       
Math credits earned 1.9 2.1 -0.2  0.582  

Developmental 1.4 1.9 -0.6 * 0.073  
College-level 0.5 0.2 0.4 ** 0.044  

       
Total credits earned 12.7 14.5 -1.7  0.430  

Developmental 2.8 3.5 -0.6  0.292  
College-level 9.9 11.0 -1.1  0.576  

       
Received any degree or enrolled       
at 4-year college (%) 7.4 7.2 0.2  0.967  
       
Sample size (total = 178) 120 58     

(continued) 
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Table 4.7 (continued) 
  

Outcome 
Program 

Group 
Standard 

Group 
Difference 

(Impact)  P-Value 
Differential 

Significance 

Hispanic students       
Registered in third semester (%) 58.9 56.2 2.7  0.459  
Ever enrolled in developmental math class (%) 90.8 87.9 3.0  0.191  
Ever passed developmental math class (%) 69.6 60.7 8.8 ** 0.012 † 
Completed developmental math sequencea (%) 67.5 41.2 26.3 *** 0.000  
       
Ever enrolled in college-level math class (%) 43.4 29.9 13.5 *** 0.000  
Ever passed college-level math class (%) 31.6 25.2 6.4 * 0.054  
       
Math credits earned 3.8 3.5 0.3  0.263  

Developmental 2.7 2.7 0.0  0.806  
College-level 1.1 0.8 0.3 ** 0.016  

       
Total credits earned 17.9 17.0 0.9  0.341  

Developmental 4.2 4.4 -0.2  0.566  
College-level 13.7 12.6 1.1  0.217  

       
Received any degree or enrolled       
at 4-year college (%) 7.3 7.3 0.0  0.985  

Sample size (total = 764) 465 299     

SOURCES: CAPR calculations using transcript data provided by Dallas County Community College District, El 
Paso Community College, and Trinity Valley Community College, as well as data from the National Student Clear-
inghouse. 

 
NOTES: Rounding may cause slight discrepancies in sums and differences. 

Estimates are adjusted by site-cohort interactions. 
Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; * = 10 percent. 
Differential statistical significance levels are indicated as ††† = 1 percent, †† = 5 percent, † = 10 percent. 
This table includes 81.1 percent of the study participants. Of the other 18.9 percent not included, 2.4 percent 

were identified based on administrative data from the colleges as a race/ethnicity other than white, black, or His-
panic; 16.5 percent were missing race and ethnicity information. 

aStudents are included in “Completed developmental math sequence” if they completed the highest-level devel-
opmental math class or enrolled in a college-level math class. It is possible under some circumstances for a stu-
dent to enroll in college-level math without ever taking or passing a developmental math class (that is, students 
can retake the math entrance exam). 

 

Gender 
Finally, the study team explored the difference in impacts between male and female stu-

dents. There were no statistically significant differences in the program impacts between female 
and male students. The program had a positive impact on both female and male students’ com-
pletion of the developmental math sequence and their enrollment in and successful completion of 
their first college-level math course. 

Reflections and Conclusion 
This chapter shows that, overall, the DCMP had a positive impact on student outcomes. Program 
group students were able to move successfully out of developmental math more quickly, and 
substantially more program group students passed their first college-level math class during their 
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first year in college compared with their standard group counterparts. Furthermore, the DCMP 
had a positive impact on students’ math credit accumulation, and this success in math did not lead 
to neglect of other coursework. While the subgroup analyses suggest that the program had some 
negative effects for higher-performing students on their persistence at the colleges and their over-
all credit accumulation, the DCMP appears to have positively affected total credit accumulation 
for lower-performing students. While there was no impact on students’ college completion and 
transfer after two years, there was a small positive effect on students’ certificate attainment. 

While the impact study demonstrates that the DCMP program has greater overall effec-
tiveness than the standard developmental math sequence, the study is not designed to disentangle 
the effects of the different components of the program. Two of the key elements of the DCMP 
are (1) the accelerated developmental course allowing students to complete their developmental 
math requirements in one semester regardless of their math placement level, and (2) changes to 
the course curriculum offering material that is more relevant to students’ planned degrees along 
with changes to the pedagogy to create a more student-centered learning environment. While the 
study shows that these combined elements are effective, it is not possible within this study to 
examine the effectiveness of each of these components separately. Still, there are a couple of 
findings that offer some insights into this question. 

As Chapter 3 explains, the findings from the student survey show that the DCMP had an 
impact on students’ attitudes about the utility of the math they were learning. In particular, pro-
gram group students were more likely to agree that they could use the math they were learning in 
their everyday life, and to understand how they would need math in their future compared with 
the standard group students. These findings suggest that the program did positively affect stu-
dents’ attitudes toward math, and it is likely that these attitudinal shifts were at least in part the 
result of changes in course content and pedagogy. It is also possible that the impact of the DCMP 
on students’ decision to enroll in developmental math was in part the result of the different content 
in Foundations compared with that of the standard developmental math courses. Students may 
have felt more comfortable and confident in their ability to participate in Foundations than they 
would have in a Beginning Algebra or Intermediate Algebra course. 

At the same time, the program appears to be more effective for those students testing 
two levels or more below college level on the math placement exam compared with higher-
performing students. All program group students, regardless of level, were placed into the 
single-semester Foundations course that led directly into college-level math. This acceleration 
of the developmental math sequence for those lower-performing students likely played a role 
in these students reaching other milestones earlier, including passing their first college-level 
math course and attaining more college-level math credits. Since only the students who placed 
two or more levels below grade level benefited from the acceleration, and the impacts seem to 
be concentrated in this group, the acceleration of the math sequence appears to be an important 
factor in the program’s impact. Still, it is also possible that the changes in content and pedagogy 
of Foundations could have had a stronger impact on lower-performing students (who were the 
intended recipients of the program) than on higher-performing students. While the acceleration 
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may be a key factor in the success of the program, the content and pedagogy changes may have 
also contributed to the impacts on students’ academic outcomes. 

While the program as implemented had a positive impact on students’ enrollment and 
success in college-level math courses and the program group students were much more likely to 
enroll in and pass college-level math than the standard group students, some program group stu-
dents struggled with the college-level math courses and ultimately withdrew from or failed a col-
lege-level math class. The original design of the DCMP model included changes in pedagogy and 
content to both Foundations and the college-level courses using the DCMP curricula. But, as 
Chapter 3 notes, college-level DCMP courses were not widely available across the colleges, and 
only 23 percent of program group students who took a college-level math course in the second or 
third semester took a DCMP Statistical Reasoning or Quantitative Reasoning course, which was 
designed to complement Foundations. The pedagogy and curricula in the colleges’ standard of-
ferings of entry-level college math, including the colleges’ standard statistics and quantitative 
reasoning courses, do not necessarily match as closely with the Foundations curricula, which may 
have made the transition into college-level math harder for some program group students and 
may account for some of the program group students’ challenges with college-level math. 

In sum, the study findings show that the DCMP is effective in helping students succeed 
in college math. Yet while the program is successful in moving more students through the devel-
opmental math sequence and into college-level math, many students still drop off at various 
places along the pipeline. Fifteen percent of program group students never took a developmental 
math course during the first three semesters of college, 43 percent of program group students 
never completed the developmental math sequence, and only one-fourth of the students assigned 
to the DCMP program successfully completed a college-level math course during the study pe-
riod. The challenges these students face are not only related to math — less than 50 percent of the 
sample (both program and standard group students) were still enrolled at their original college by 
the end of the third semester and only about 13 percent of students had earned a certificate or 
degree or moved on to a four-year college by the end of their fourth semester. While the DCMP 
is an effective program compared with the standard developmental math sequence, it may need 
to be coupled with other programs or additional services to ensure that more college students 
struggling in math, and in college in general, can successfully complete college-level courses and 
attain degrees. 
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Chapter 5 

Cost of the Dana Center Mathematics Pathways 

This chapter discusses the start-up costs and net ongoing costs of the Dana Center Mathematics 
Pathways (DCMP) to the colleges, as well as start-up costs to the Dana Center. The DCMP model 
discussed in this chapter includes the implementation of the statistics and quantitative reasoning 
math pathways, respectively, and the revision of policies to support the growth of these pathways 
across the institution; the implementation of the Foundations for Mathematical Reasoning devel-
opmental math course and DCMP curricula in select college-level statistics and quantitative rea-
soning classes, which include revised math content and instructional models; and the revision of 
services such as advising and tutoring to support students’ placement and success in these 
courses.1 Start-up costs, as presented in this chapter, are estimates of the cost to initially imple-
ment the DCMP for the college and for the Dana Center to provide supports to colleges for DCMP 
implementation. Net ongoing costs include the additional cost of the DCMP to the college after 
its implementation, compared with the standard developmental math sequence. Colleges imple-
menting similar policies care about both the initial costs to make the change to this model, as well 
as ongoing costs once the model is implemented. The information in this chapter could help col-
leges and policymakers budget for switching to the DCMP. 

The key findings from this chapter are: 

● The switch from standard developmental math to the DCMP’s math pathways 
requires an initial investment. In this study, the average start-up cost per col-
lege over two years was about $140,450. 

● Ongoing increase in costs to the colleges of DCMP over and above standard 
services is low. The net cost of running a DCMP program at the four colleges 
in this study averaged $19,340 per school per year. 

● Start-up costs and net ongoing direct costs to a college from implementing the 
DCMP are fairly low. 

Start-Up Costs to Colleges 
The start-up costs associated with the DCMP’s initial implementation were $140,450 per college 
over a two-year period on average, as shown in Table 5.1.2 The average annual start-up cost per 
  

 
1The DCMP is based around four principles that can be adapted to each institution’s environment and needs. 

The DCMP model studied in this evaluation includes services and supports that may not be implemented by all 
DCMP colleges. For instance, the use of the DCMP curricula is optional. Though used by colleges in this study, 
other colleges implementing the DCMP may develop courses using their own internal curricula. 

2All dollar values in this cost and cost-effectiveness analysis have been adjusted to 2018 dollars using the 
Higher Education Price Index for public two-year colleges. The analysis excludes all costs associated with the 
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Table 5.1 
 

DCMP Start-Up Costs to Colleges Over Two-Year 
 Start-Up Period 

 

Cost Category 
Average Cost 

per College ($) 
Percentage of 

 Total Cost (%) 
      

 Training    
 Faculty 14,317                              10.2  
 Advisors and counselors 18,287                              13.0  
 Tutors 839                                0.6  
 Other staff  51                                0.0  

 Administration  81,907                              58.3  
 Preparation  22,681                              16.1  
 Other     

  Materials  263                                0.2  
  Travel  1,789                                1.3  

 Total    140,450                           100.0  
      
SOURCE: CAPR calculations using cost data collected from colleges participating 
in the study. 
 
NOTES: Researchers did not perform tests of statistical significance. 
   All dollar values have been rounded to the nearest whole dollar. Rounding may 
cause slight discrepancies in sums and differences.   
  These estimates calculate costs over a two-year start-up period.    
   All costs are shown in constant 2018 dollars.   

 

college is less than 1 percent of the colleges’ annual operating revenue, a fairly low cost to the 
college.3 Most of these costs were for administration (58 percent of the total, or $81,907), which 
included any administrative support, ranging from planning which courses would be offered, re-
vising math requirements for certain majors, aligning the courses, clerical support for the DCMP, 
and communications and leadership meetings about the DCMP. The second-highest cost is for 
training DCMP staff members (24 percent of the total); most of this training was for faculty mem-
bers and academic advisors. Finally, the third-highest cost was for staff and faculty member prep-
aration, which included activities such as time faculty members spent revising and preparing to 
teach DCMP courses. There were minimal costs for materials and travel. 

Start-up costs per college varied. These costs ranged from $75,293 to $215,716 over two 
years. Although it is not possible to know with certainty the reason for differences in start-up 
costs, it is useful to theorize based on what is known about the colleges. One factor may be that 

 
Center for the Analysis of Postsecondary Readiness’s (CAPR’s) evaluation of the DCMP. Start-up cost estimates 
are based on cost information reported to CAPR by the colleges. CAPR researchers developed a cost data- 
collection tool that was completed with the colleges and included follow-up conversations with the colleges. Costs 
of training are based on two years of data; costs of administration and preparation are based on one year of data 
applied to two years; and costs of materials and travel were for the period reported by the college (which varied) 
applied to two years. The data-collection period varied by college but included cost data spanning 2013 to 2016. 

3Data from the National Center for Education Statistics’ Integrated Postsecondary Education Database Sys-
tem (IPEDS) for the 2016-2017 school year were used to estimate start-up costs as a percentage of operating 
revenue. The average was 0.4 percent and ranged from 0.2 percent to 0.6 percent. 
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the start-up period varied by college. For example, El Paso Community College had the highest 
start-up costs in its initial two-year start-up phase (starting in 2013) in comparison with the other 
colleges. This was likely the result of El Paso’s early adoption of the DCMP and involvement in 
helping the Dana Center co-develop and pilot the pathways and curricular materials. This in-
cluded establishing faculty and staff member teams to work directly with the Dana Center and 
providing feedback on individual lessons, which may have resulted in higher start-up costs. In 
contrast, the lowest start-up costs were for Eastfield College, which implemented the DCMP last 
among the four colleges (in fall 2015, compared with Brookhaven and Trinity Valley Community 
College, which implemented the DCMP in fall 2014). At that point, presumably, the colleges 
could benefit from others’ experience about best practices for the implementation of the DCMP. 
Another possible reason for El Paso’s higher start-up costs could be its size: It is the largest college 
in the study and has multiple campuses. 

Net Ongoing Costs of the DCMP to Colleges 
The colleges were asked to provide information on costs and activities that occurred and went 
beyond what was needed for the standard developmental math sequence after the initial imple-
mentation of the DCMP (such as extra training for the DCMP, faculty stipends, administration, 
and materials); these costs are considered the net ongoing costs of the DCMP. For one school 
year, this cost averaged $19,340 per college, as shown in Table 5.2.4 This average net ongoing 
cost per college is less than 1 percent of the colleges’ annual operating revenue and, like the start-
up costs, is a fairly low-cost activity for the college.5 This estimate does not take into account 
changes in the amount of time required for student support activities such as advising, counseling, 
or tutoring. 

The annual net ongoing cost per college ranged from $13,881 to $28,199. Higher costs 
did not necessarily correspond to a greater number of students in the DCMP; in fact, one of the 
colleges with higher costs had fewer DCMP students. 

The main net ongoing cost is for faculty member training and stipends — 65 percent of 
total net ongoing costs. However, these costs vary from year to year. For example, one college 
did not have any new faculty members teaching DCMP courses that year and thus had no costs 
for faculty training and stipends. 

The second-highest cost is administration: $3,815, or about 20 percent of total net costs. 
About 6 percent of total costs were for training activities for advisors, counselors, and tutors. 
Similar to faculty costs, there was variability by college on costs for other staff members, and it 
  

 
4These costs are associated with the DCMP’s steady state operation. Ongoing cost estimates are based on 

cost information for the 2016-2017 school year that the colleges reported to CAPR; CAPR researchers modified 
the data-collection tool that was used to collect start-up costs to be used for collection of ongoing costs. CAPR 
researchers also had follow-up conversations with the colleges about the cost data. 

5Data from IPEDS for the 2016-2017 school year were used to estimate net ongoing costs as a percentage 
of operating revenue. The average was 0.1 percent and ranged from 0.05 percent to 0.15 percent. 
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Table 5.2 
 

Estimated Annual Net Ongoing Cost of the DCMP 
            

Component 
Average Cost 

per College ($) 
Percentage of 
Total Cost (%) 

      
Faculty 12,499 64.6 
Advisors and counselors 399 2.1 
Tutors 769 4.0 
Student ambassadors 1,221 6.3 
Administration 3,815 19.7 
Materials 635 3.3 

      
Total net costs 19,340 100.0 

      
SOURCE: CAPR calculations using 2016-2017 school year cost data col-
lected from colleges participating in the study. 
 
NOTES: Tests of statistical significance were not performed. 
   All dollar values have been rounded to the nearest whole dollar. Round-
ing may cause slight discrepancies in sums and differences.    
    Program costs are based on a steady state of operation that excludes 
external research and start-up costs. 
   All costs are shown in constant 2018 dollars.   

 

is likely that costs would vary by year depending on the number of new staff members needing 
training. For example, one college hired student ambassadors — students paid to inform other 
students about the DCMP. The student ambassadors represented 6 percent of total costs across 
the four colleges but at that particular school they represented about one-third of the cost. 
Although student ambassadors were a significant cost, that school also had lower training costs 
for other staff members than the other schools. These differing investments reveal that colleges 
may make different decisions about the best way to implement the DCMP without increasing 
overall costs. 

While a cost-effectiveness analysis requires data on costs per student, the DCMP’s costs 
are not driven by the number of students participating. Therefore, that metric is not the most useful 
way to think about the added cost of the DCMP over and above standard developmental math. 
At $132, the average annual cost per student is fairly low. For comparison, this is lower than the 
$566 per-semester cost of the learning communities’ interventions MDRC studied — another 
common approach to improving developmental education.6 

 
6Typically learning communities designed for developmental education students in community colleges link 

two or more courses, at least one of which is a developmental course. Instructors typically communicate with 
one another at least once or twice during the semester to align and integrate the courses. Support services such 
as extra tutoring are often added to the program. See Visher et al. (2012) for more information. 
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Start-Up Costs to the Dana Center 
The research team estimated the Dana Center’s start-up costs at $295,057, as shown in Table 5.3.7 
The Dana Center played an important role in starting the DCMP in Texas and at the four colleges 
in this study. To implement the DCMP in a state, the functions performed by the Dana Center 
would need to be done either by the Dana Center or another party. Colleges implementing the 
DCMP in Texas received significant supports and assistance in aligning math pathways 
statewide, as well at their specific college. CAPR researchers estimated costs for a similar DCMP 
implementation assuming one state, four colleges, and a high level of services using the Dana 
Center’s estimates of current costs for specific services. The Dana Center’s costs vary based on a 
variety of factors, so many of the estimates were given as a range of costs. 

In Texas, state support services made up the largest start-up cost to the Dana Center at 36 
percent (or $106,249 at the midpoint of the 2018 cost estimate). State support services can include 
a range of activities and could vary by state. These services in Texas included tasks such as out-
lining the math requirements for different majors at public colleges and universities and assisting 
faculty members in developing recommendations for math pathways implementation appropriate 
for their college environment. It also included supporting math faculty members in revising their 
institution’s math requirements for different majors. Additionally, the Dana Center worked with 
higher education boards to ensure that student assessment and placement requirements support a 
multiple math pathways system. CAPR researchers included a two-day workshop for colleges 
aimed at assisting college leaders in undertaking these tasks in this estimate. 

Focused Online Collaborative Interaction Sessions (FOCI) represented 32 percent of the 
total start-up costs to the Dana Center (or $94,400). FOCI are highly interactive online learning 
sessions designed for instructors to share active and collaborative learning techniques that they 
can apply to math classes. FOCI provide additional supports for faculty members’ implementa-
tion of these instructional strategies in the classroom. 

College-level implementation of the DCMP curricula represented 26 percent of the start-
up costs to the Dana Center (or $77,200). The Dana Center sought to support colleges’ imple-
mentation of the DCMP by developing curricula that revised both classroom content and peda-
gogy. The DCMP curricula include full lessons and lesson guides for implementing more con-
textualized, student-centered active learning instruction for developmental math, statistics, 
quantitative reasoning, and pathway-to-calculus courses. The use of the DCMP curricula is not a 
requirement of colleges implementing these pathways, but they were important for the colleges 
in this study and thus are included here. CAPR assumed this support was delivered as a two-day 
workshop for college faculty and staff and three follow-up webinars. 

The lowest start-up cost to the Dana Center was its workshop on transfer and alignment 
support, which represented 6 percent of start-up costs (or $17,208). Transfer and alignment 
 

 
7Dana Center start-up costs were not adjusted for inflation; they are based on current costs and thus should 

already be in 2018 dollars. 



 

Table 5.3 
 

Estimated Start-Up Costs for the Dana Center's Work 

Component Rate ($) Multiplier 
Cost for implementation  

similar to DCMP ($) 

State support services 65,000 - 95,000 1 state 65,000 - 95,000 
State support services: two-day workshop 17,991 - 34,507 1 state 17,991 - 34,507 
College-level implementation: two-day workshop & three webinars 19,300 - 19,300 4 colleges 77,200 - 77,200 
Two cohorts of Focused Online Collaborative Interactive Sessionsa 23,600 - 23,600 4 colleges 94,400 - 94,400 
Transfer and alignment support: one-day workshop 17,208 - 17,208 1 state 17,208 - 17,208 
    
Total   271,799 - 318,315 

Midpoint of total cost   295,057 
    
SOURCE: CAPR calculations using cost data from the Charles A. Dana Center. 
 
NOTES: Researchers did not perform tests of statistical significance. 
     All dollar values have been rounded to the nearest whole dollar. Rounding may cause slight discrepancies in sums and differences.    
     Rates reflect current Dana Center rates at the time these data were gathered, rather than the rates at the time DCMP was implemented. 
Rates are reported as a range to reflect that many factors can influence the cost of Dana Center services. For example, 
workshop costs vary depending on the number of participants.   
     aFocused Online Collaborative Interaction Sessions (FOCI) are highly interactive virtual meetings designed to share active and 
collaborative learning techniques that instructors can use in mathematics classes. There is no travel required to participate in these 
online sessions. 
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support included working with multiple two-year and four-year colleges in the state in a one-day 
meeting to developing aligned math requirements across the participating institutions. 

The Dana Center’s functions and their associated start-up costs are necessary to imple-
ment the DCMP as it was done in this study. If a college or state were implementing a similar 
policy, another organization would likely need to take on these functions, even if the state did not 
work with the Dana Center. If the colleges tried to take on some of these functions, then its start-
up costs would probably increase. 

Conclusion and Next Steps 
Whether the DCMP is cost-effective is an important question. The primary measure to assess 
cost-effectiveness in postsecondary education is to compare the net cost per college degree or 
certificate receipt for the intervention with the net cost per receipt for standard college courses 
and services. However, there is not yet enough follow-up data on the DCMP to allow this study 
to do a meaningful cost-effectiveness analysis. Nevertheless, the cost analysis has shown that, 
generally, the start-up and ongoing costs to the colleges are fairly low. In particular, the low net 
ongoing costs to the colleges under study make it more likely that the DCMP could be found to 
be cost-effective in the future because costs of the DCMP and standard developmental math cur-
ricula are similar. A cost-effectiveness analysis is a priority for future research, particularly when 
enough follow-up data are available that it would be reasonable to consider the effects of the 
DCMP on longer-term outcomes such as degree completion. 
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Chapter 6 

Conclusion 

Building an interest and engagement in math is critical to the future of the U.S. economy and 
students’ ability to secure living-wage jobs. The labor market demands candidates with strong 
logic and critical thinking skills as well as the ability to interpret the myriad charts, graphs, and 
statistics integral to many workers’ jobs.1 As international studies have revealed, most American 
adults are currently unable to demonstrate these skills effectively, which makes their ability to get 
and keep these jobs much more difficult.2 Such statistics reveal the dire need to find ways to 
improve people’s understanding of math and how it applies to their everyday life and work. 

The Dana Center Mathematics Pathways (DCMP), along with other multiple math path-
ways models, represents a bold step toward these goals. The revised pedagogy and math content 
in the DCMP developmental and college-level math courses provide multiple contexts in which 
students can engage with math content aligned with their career interests. Additionally, the more 
student-centered, active-learning-oriented pedagogies make students the primary actors in prob-
lem solving and sharing solution methods. The DCMP also introduces these learning techniques 
at the developmental level while accelerating developmental coursework so that students enter 
college-level math more quickly. Other multiple math pathways such as the Carnegie Math Path-
ways’ Statway and Quantway, and the California Acceleration Project, also use these methods, 
suggesting that many in the field have seen the value of these changes to math instruction.3 

Implementing such reforms is not easy. They often require change at multiple levels of 
postsecondary institutions — and at multiple institutions. In many cases, state or system policies 
need revision in order to assess and place students into appropriate course pathways. Advisors 
must align student math placement with programs of study while understanding various institu-
tions’ transfer and program requirements. The four-year colleges to which many two-year stu-
dents transfer must agree with these course changes and accept that the coursework of these en-
tering students fulfills their math requirements. Revised course content must be developed and 
approved by math faculty members and college leaders. Instructors must learn new teaching 
methods and have supports for implementing them consistently throughout the course. Such 
changes require work from multiple actors in colleges both within and across institutions. 

This type of wide-ranging, multi-institution change goes beyond many developmental 
math reforms that have focused solely on changing the sequencing or structure of developmental 
courses and, as such, can present many challenges to implementation. However, advocates have 

 
1Carnevale, Jayasundera, and Gulish (2015); Levy and Murnane (2004); National Association of Col-

leges and Employers (2017). 
2Organisation for Economic Cooperation and Development (n.d.). 
3Strother, Van Campen, and Grunow (2013); Hern (2013). 
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argued that these changes are worth the struggle, seeing that they help students progress more 
quickly and successfully through developmental and college-level math, accumulate course cred-
its, and graduate at higher rates.4 The evaluation of the DCMP by the Center for the Analysis of 
Postsecondary Readiness (CAPR) has sought to test this premise, adding to the growing literature 
on math pathways’ promise for increasing college students’ success. While it is not yet known 
whether the DCMP boosts credit earning and graduation rates, this chapter examines what the 
evaluation’s findings suggest for policy, practice, and future research on developmental and col-
lege-level course reforms. 

Can Math Pathways Improve Math Learning and Achievement? 
When the Carnegie Foundation for the Advancement of Teaching, the Charles A. Dana Center, 
and multiple funders were first considering math pathways in 2009, the goals were ambitious. 
Math pathways, as articulated through the Statway/Quantway model, were expected to increase 
the number of developmental math students who earned college-level math credits in one year. 
The instructional aims were even higher. The changes embedded within the Statway/Quantway 
pedagogical models aimed for “more ambitious mathematical learning” that would “prepare stu-
dents to persist to earn certificates and degrees.” The pathways would do this by revising math 
courses to focus on statistics and quantitative literacy skills and on “conceptual understanding and 
the ability to apply mathematical skills in a variety of authentic contexts.”5 By virtue of new 
content and pedagogy, math pathways courses aimed to “help students understand the world 
around them” and would “be useful in a growing number of occupations and professions.”6 

Ten years later, the evidence is still relatively thin as to whether these grand objectives 
for math pathways have been met. Some studies have shown that math pathways help students 
increase their academic performance. For instance, an experimental study of a corequisite math 
pathway model, which allowed students with developmental needs to enroll directly in college-
level courses with supports, has shown that this model can help increase developmental students’ 
success in college math and their accumulation of credits.7 Additionally, a quasi-experimental 
study of Statway and Quantway suggests that this model may hold promise for improving stu-
dents’ credentialing rates.8 However, to date, no studies have examined whether math pathways 
advocates’ more ambitious goals of changing students’ math learning and conceptual understand-
ing of math have been met. 

 
4Liston and Getz (2019); Strother, Van Campen, and Grunow (2013); American Mathematical Association 

of Two-Year Colleges (2018); Saxe and Braddy (2015). 
5Strother, Van Campen, and Grunow (2013). 
6Strother, Van Campen, and Grunow (2013). 
7A quasi-experimental study using propensity score matching showed Statway students achieving more cre-

dentials than students in standard developmental courses (Norman, 2017). Logue, Watanabe-Rose, and Douglas 
(2016) is a randomized controlled trial study that showed increases in math pathways students’ college-level 
math completion and accumulation of credits. 

8Norman (2017). 
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While CAPR’s evaluation of the DCMP cannot answer all these questions, it does help 
shed light on how math pathways may affect students’ college progress and math learning. As in 
other math pathways research, this DCMP study reveals that these pathways can improve stu-
dents’ math completion. Paired with data from other studies, these outcomes present further con-
firmation that math pathways can increase developmental students’ progress to and through a 
college-level math course.9 Additionally, early impacts on certificate receipt also suggest that 
math may indeed play an important role in students’ college completion. Given that many have 
argued that developmental and college-level math are among the most significant barriers to stu-
dents’ college completion, these findings are important.10 

In addition to the overall effects on students’ completion of math, exploratory analyses 
of outcomes by subgroup suggest that the DCMP may be useful for two populations of students 
who traditionally have more trouble persisting in college: those in need of multiple developmental 
courses and part-time students. This evidence suggests that multiple math pathways interventions 
may be one important way to help improve the success of these students. 

This evaluation also reveals that math pathways with student-centered instructional mod-
els can help students have markedly different experiences with math learning in their classes. In 
survey responses, 59 percent or more of program group students noted that they always or often 
wrote out their reasoning, worked in small groups, and shared solution strategies with other stu-
dents. The DCMP developmental class, Foundations of Mathematical Reasoning, also affected 
students’ attitudes toward math and their perception of its difficulty. More program students re-
ported understanding how math applies to their everyday life and how they will need it in their 
future, and students in the program group more often noted that the difficulty level of their math 
class was about right or less difficult than did students in the standard group. 

Finally, the strength of the research model, as a random assignment study, provided fur-
ther validation that these effects on students’ experiences and outcomes are the result of the 
DCMP program and not chance. This gives additional weight to the potential these models have 
for improving developmental students’ college success. 

Continuing Opportunities to Improve Student Success 
While the DCMP had many positive effects on students’ success and learning, many opportuni-
ties exist for strengthening these models and further improving students’ chances for success in 
postsecondary education. This section discusses these areas and how findings from this study 
shed light on these issues. 

● Understanding how math pathways may affect longer-term student out-
comes requires more research. 

 
9Strother, Van Campen, and Grunow (2013); Logue, Watanabe-Rose, and Douglas (2016). 
10Bailey (2009). 
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This study of the DCMP was able to follow the full sample of students for only three 
semesters after their entrance into the study. Although the data indicate that the DCMP shows 
promise for improving students’ completion of developmental and college-level math, research-
ers need more data to see how these pathways may affect students’ credit accumulation and com-
pletion of college. 

● Math pathways effects may be stronger if paired with other reforms, such 
as longer-term supports for students throughout their college careers. 

Students in the program group saw significant increases in their completion of develop-
mental and college-level math, and early impacts suggest that the DCMP may have been effective 
in increasing students’ receipt of a certificate. However, the lack of impacts on students’ persis-
tence and overall credit accumulation may indicate these pathways are not enough to keep stu-
dents in college and progressing. Such findings also suggest that math pathways may be one re-
form among many that can improve students’ success in college. 

As with CUNY’s math pathways model, pairing the DCMP with corequisite designs may 
further accelerate developmental students’ success. In 2017, the Texas state legislature mandated 
a move to corequisite courses for higher-level developmental education students. In response, the 
Dana Center has created multiple materials to help colleges integrate this design with the DCMP. 
Previous research suggests that this may be a promising way to further support student success.11 

Alternatively, educational institutions can pair the DCMP with more comprehensive col-
lege reforms such as CUNY’s Accelerated Study in Associate’s Programs (ASAP) or guided 
pathways. Rigorous studies of ASAP reveal that a more intensive intervention that focuses on 
students’ success throughout their college trajectory produces significant impacts on measures 
that are difficult to achieve, such as graduation.12 Similarly, the DCMP curricular model’s focus 
on instructional changes, which are not a part of the CUNY ASAP model, also suggests that these 
reforms’ impacts on student success may complement one another. 

Guided pathways is another popular whole-college redesign that aims to help students 
explore their interests, choose a major, and create a step-by-step plan to graduation. In addition 
to curricular and pedagogical changes, colleges implementing guided pathways also create struc-
tures and supports to keep students on their path, intervene if the students encounter challenges, 
and prepare them to transfer to a four-year institution or to launch a career. Both guided pathways 
and math pathways emphasize the need to accelerate developmental education and to help stu-
dents select a major early in college so they can take the necessary courses from the beginning 
(and math pathways is a feature of many high-quality guided pathways programs).13  

 
11Boatman (2012); Logue, Watanabe-Rose, and Douglas (2016); Logue, Douglas, and Watanabe-Rose 

(2019). 
12Scrivener et al. (2015). 
13Jenkins, Lahr, and Fink (2017). 
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Many colleges, states, and systems are already moving forward with these types of com-
prehensive changes to developmental education and students’ college experiences. At least 250 
colleges and 10 states are currently implementing guided pathways models.14 However, a national 
study of developmental education reform shows that some colleges are implementing these re-
forms on a relatively limited scale while others are not implementing them at all.15 Thus, more 
needs to be done to help colleges bring these practices to scale. 

● Math remains a significant barrier for student success, even with more 
promising instructional models. 

While DCMP students saw significant increases in their completion of college-level math 
and earning of math credits, over 40 percent of DCMP students and over 65 percent of students 
in standard courses failed to complete their developmental math requirements after three semes-
ters. Only 25 percent of DCMP students had successfully completed a college-level math course. 
Additionally, over 50 percent of students in both study groups had not reenrolled in college by 
their third semester. These statistics reveal that far too many students continue to struggle to com-
plete math requirements, regardless of the type of instruction and content they receive, indicating 
that more needs to be done to support their success. 

Additionally, although many students in the DCMP reported that their math class im-
proved their enjoyment of math, math confidence, and understanding how math could be used, 
researchers found no significant differences in students’ general confidence in math or enjoy-
ment of math learning. This suggests that, while one math class may improve students’ learning, 
much more is needed to improve students’ desire to learn math and confidence in their ability 
to use these skills. 

Fortunately, math leaders and advocacy organizations are looking for ways to address 
these needs. For instance, some centers, such as Patrick Henry Community College’s SCALE 
institute, provide avenues for helping postsecondary instructors employ active learning tech-
niques.16 Additionally, the Dana Center has developed a new online professional development 
model, FOCI, which now works with groups of math instructors remotely on active learning tech-
niques, effective questioning, designing group-worthy tasks, and promoting a learning culture.17 

Similarly, some math organizations are seeking ways to bring new instructional practices 
to math classes. For instance, Growth Sector has developed a STEM (science, technology, engi-
neering, and math) Core model that seeks to engage developmental math students in more con-
textualized and supported math instruction through a one-year program.18 Similarly, the Dana 
Center’s Reasoning with Functions I and II curricula for STEM majors provide many of the same 

 
14Bailey (2017). 
15Zachry Rutschow et al. (2019). 
16For more information about SCALE, see http://scaleinstitute.com. 
17For more information about the Dana Center’s FOCI, see https://www.utdanacenter.org/our-work/higher-

education/higher-education-services/foci. 
18For more information about Growth Sector’s STEM Core Network, see http://growthsector.org/thestem-

corenetwork/stem-core. 

http://scaleinstitute.com/
https://www.utdanacenter.org/our-work/higher-education/higher-education-services/foci
https://www.utdanacenter.org/our-work/higher-education/higher-education-services/foci
http://growthsector.org/thestemcorenetwork/stem-core
http://growthsector.org/thestemcorenetwork/stem-core
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instructional models as those in their statistics and quantitative reasoning courses. Research on 
these efforts may help practitioners in the field learn more about how to make math instruction 
more engaging. 

● Observations of standard math classes suggest that more reform is 
needed in postsecondary instructional methods. 

Student survey results also provide further insight into instruction in standard develop-
mental math classes — and it is not a flattering picture, at least in the context of the practices 
recommended by math experts.19 Unlike the DCMP courses, standard developmental math 
courses appear to have had very limited student-to-student interaction; less than one-fourth of 
students in the standard group noted consistently working with other students on problems (17 
percent), working in small groups (16 percent), or explaining their work to other students (14 
percent). Few of these students reported being asked to regularly write out their reasoning (20 
percent), explain their work using math terminology (28 percent), or solve problems using infor-
mation from real life (22 percent). Instead, most students in the standard group (59 percent) re-
ported working alone on math problems. 

Overall, these results confirm what previous studies on developmental math instruction 
— and math instruction in the United States in general — have shown, namely that students are 
rarely learning and demonstrating their math knowledge in ways that connect math with their real 
lives or with other students’ learning.20 Unfortunately, these practices continue to prevail, despite 
recommendations from national math organizations such as the American Mathematical Associ-
ation of Two Year Colleges, the National Council of Teachers of Mathematics, and the Mathe-
matical Association of America to discontinue these practices.21 These student survey results 
demonstrate that the field has a long way to go to achieve math pathways experts’ loftier goals of 
improving students’ conceptual understanding of math and understanding of how they can use it 
in real-world contexts. 

● With concerted effort, it is possible to change students’ experience with 
math. 

Many postsecondary reforms have shied away from attempts to change classroom in-
struction. Reticence to intervene in the classroom may in part result from a desire to preserve 
faculty members’ autonomy, as well as from evidence that changing teachers’ methods can be a 
very difficult.22 Despite these factors, the Dana Center was able to develop a curricular model that 
instructors successfully implemented and that led to dramatic changes in students’ math learning 

 
19Mesa, Celis, and Lande (2014); Carpenter, Frank, and Levy (2003). 
20Saxe and Braddy (2015); Hodara (2011); American Mathematical Association of Two-Year Colleges 

(2018). 
21Saxe and Braddy (2015); National Council of Teachers of Mathematics (2018); American Mathematical 

Association of Two-Year Colleges (2018). 
22Quint (2011). 
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experience. While some teachers had challenges in implementing parts of the curricula, by and 
large, many were able to provide a qualitatively different instructional experience for students. 

Surprisingly, these changes required relatively limited training. Nearly all instructors par-
ticipated in a multi-day training on the DCMP curricula with Dana Center staff, and many also 
voluntarily participated in online forums and mentoring to support the implementation. Many 
instructors also reported spending a lot of time preparing to teach these classes in their initial 
semester using the new instructional approaches. However, most were able to successfully make 
these changes in their first semester. 

These findings provide a hopeful note for the field’s chances for revising instructional 
practice in higher education settings. However, previous research also suggests that changing 
teaching practices — and even more important, student outcomes — can be difficult. For instance, 
two studies of an intensive professional development model for K-12 math and reading teachers 
found that it had inconsistent effects on teachers’ knowledge and practices and had no impact on 
students’ outcomes. Exploratory analyses confirmed that professional development can affect 
student outcomes but that instructional reformers must be attentive to how this new learning is 
enacted in the classroom.23  

● Particularly in higher education settings, the question of what methods 
of math instruction positively affect students’ learning needs further 
research. 

This study is one of a few that has attempted to assess how an intervention to change 
instruction in developmental classes and how students’ experiences in the classroom may affect 
their understanding, engagement, and enjoyment of math. While it offers some clear findings and 
lessons, it does not provide all the answers. Some of this may be a function of methodological 
challenges in postsecondary research. For instance, very few instruments exist to measure student 
learning and engagement in higher education, leaving most studies — this one included — to rely 
on more indirect indicators of learning, such as successful completion of classes and accumulation 
of credits. Alternately, it is challenging to measure improvements in learning or to discern which 
changes may be most critical for students’ future success when the course content has changed. 
Additionally, rigorous studies of postsecondary interventions tend to examine multifaceted inter-
ventions, making it difficult to isolate whether certain aspects of a model are particularly effective. 
This study, for example, cannot disentangle the effects of instruction from other aspects of the 
DCMP, such as developmental course acceleration and the changes to course content. 

Recent research on developmental education reform has shown that many structural and 
sequencing reforms, such as corequisite courses or compressed courses, hold promise for improv-
ing developmental students’ outcomes.24 However, most of these research studies have focused 
on helping students get through math. Far fewer have focused on effective ways to attract students 

 
23Quint (2011). 
24Cho et al. (2012); Daugherty et al. (2018); Edgecombe (2011); Jaggars, Edgecombe, and Stacey (2014). 

 



86 

to math and math-focused careers.25 Additionally, developing new mechanisms for assessing stu-
dents’ learning and their application of math skills in real-life settings is needed to better under-
stand whether and how the math that students learn is applicable to their lives and careers. The 
development of these new measures, and the research findings drawn from them, are the next 
frontier of how to improve students’ math learning and engagement. 

Conclusion 
Many national math associations have taken up the call for revitalization and renewal of math 
instructional practices in postsecondary settings. These leaders urge math instructors to help stu-
dents discover the joy in math learning and be able to apply these concepts in a diverse array of 
fields. The DCMP model and the changes that its curricular models have made to math instruc-
tional practice suggest that how students learn math can have an important effect on their math 
understanding and confidence. Additionally, rigorous research on program group student out-
comes reveals that such practices can also improve students’ math performance. These findings 
provide a strong dose of hope for improving adults’ math learning — and the need to integrate 
such instruction in far more math courses across the country. 

 

 

 
25Strother, Van Campen, and Grunow (2013). 
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