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[bookmark: _Toc502409905]Executive Summary
Approximately 7% of Massachusetts public high school students—more than 5,000 per year—take coursework from a postsecondary institution while in high school. This number has approximately doubled since 2008, making college course enrollment for high school students (referred to in this report as “dual enrollment”) an increasingly important piece of the Massachusetts education policy landscape. 

This report explores dual enrollment in Massachusetts, focusing on four broad questions: 
1. How is dual enrollment participation tracked in state data systems? 
2. What trends in dual enrollment participation have occurred in recent years? 
3. What are the characteristics of dual enrollment courses, students, schools, and districts? 
4. What effects does dual enrollment have on the transition to college and degree completion? 

Among dual-enrolling students from the 2013 high school graduation cohort, 55% completed one course, 17% completed two, 7% completed three, and 20% completed four or more courses. The most prevalent courses were social studies and English courses, and 70% dual-enrolled at a community college. Among the cohort’s 3,513 students who dual-enrolled at a Massachusetts public college, 1,349 (38%) took at least one course through the Commonwealth Dual Enrollment Partnership (CDEP). Students attending charter schools and high schools in smaller districts tended to dual-enroll at higher rates.  

Higher-achieving students were more likely to dual-enroll, but a substantial proportion of students dual-enrolling in math and English took coursework below the college level. Among students who dual-enrolled in math, 40% took a developmental course. In English, the proportion was 17%. However, math and English courses accounted for fewer than half of all dual enrollment courses taken, and fewer than 10% of dual enrollers ever took a developmental course through dual enrollment. 

Dual enrollment was often—but not always—a positive indicator of preparedness for college success. It tended to be a stronger predictor of college degree attainment among students scoring below the highest levels on the MCAS. At higher levels, dual-enrolling students completed college degrees at a similar rate as those who did not dual-enroll. The strongest relationships among dual enrollment, ever earning a degree, and time to degree were at two-year colleges. Dual-enrolling students were more likely to earn degrees from two-year colleges, and they tended to earn them earlier.

Overall, this report found multiple kinds of dual enrollment and dual enrollers. The above-average student dual-enrolling to earn college credit was the most common type, but other profiles existed in significant numbers. Examples included students who dual-enrolled in developmental coursework, students who deviated from the traditional four-year graduation timeline, and participants in Gateway to College, a program aimed at students at risk of dropping out of high school. 

This report found that dual enrollment may be a more powerful lever for getting students on track for college success than it is for accelerating time to baccalaureate degree completion among high-achievers. In particular, dual enrollment may help students with average MCAS achievement levels (1) enroll in college immediately after high school graduation and (2) earn a two-year degree, and earn it earlier. 


[bookmark: _Toc502409906]Introduction
Approximately 7% of Massachusetts public high school students—more than 5,000 per year—take coursework from a postsecondary institution while in high school. This number has approximately doubled since 2008, making college course enrollment for high school students (referred to in this report as “dual enrollment”) an increasingly important piece of the Massachusetts education policy landscape. 

The Massachusetts Departments of Higher Education (DHE) and Elementary & Secondary Education (ESE) enable high school students to access college-level coursework and earn college credit in many ways. In order to promote greater understanding of pathways to success in higher education for all students, ESE and DHE jointly launched a research agenda focused on the relationship between their policies and programs and college degree completion. 

Dual enrollment policies and programs are an area of interest given their potential to support a successful transition from high school to college and accelerate time to degree. Massachusetts law[footnoteRef:1] defines dual enrollment as high school student participation in a course that qualifies simultaneously for high school and college credit. In order to understand the extent to which dual enrollment opportunities were serving public high school students, DHE and ESE identified several questions meriting greater research:  [1:  https://malegislature.gov/Laws/GeneralLaws/PartI/TitleII/Chapter15A/Section39] 

1. How is dual enrollment participation being tracked in ESE and DHE data systems?
2. What trends in dual enrollment participation have occurred in recent years? 
3. What are the characteristics of dual enrollment courses, students, schools, and districts?
4. Do dual-enrolling students transition to college and complete college degrees at higher rates?
This report is organized into four parts, and each part addresses one of the four questions above. Collectively, Questions 1-4 aim to identify actionable improvements in dual enrollment-related policies and practices in Massachusetts. First, without reliable data on dual enrollment, systematic improvements in planning or resource allocation are impossible. Second, an increase in dual enrollment participation could raise questions about the capacity of current systems to accommodate student demand. Third, substantial variation in dual enrollment participation could identify underserved groups of districts, schools, or students. Finally, understanding the extent to which dual enrollment may improve postsecondary outcomes—including whether it is especially effective for certain students or outcomes—can promote alignment between policy design and desired outcomes. 
The term “dual enrollment” could be interpreted broadly to include any college course enrollment, or more narrowly to include only programs formally supported by DHE and ESE[footnoteRef:2]. In addressing Questions 1 and 2, this report defined dual enrollment broadly. Enrollment in any course affiliated with a postsecondary institution prior to high school graduation (or, for non-graduates, year of projected on-time graduation) was considered dual enrollment. This approach sought to capture the full extent to which public high school students enrolled in courses offered by postsecondary institutions. In addressing Questions 3 and 4, this report defined dual enrollment narrowly, focusing on courses affiliated with public colleges in Massachusetts. In addition to being the most prevalent mode of dual enrollment in Massachusetts, it is also the mode that relates most closely to the missions and responsibilities of DHE and ESE.  [2:  Neither definition precisely meets Massachusetts’s statutory definition of dual enrollment. ] 


Additionally, with respect to all of the above questions, a sub-question was whether the answers depended on details of the dual enrollment experience. In the Gateway to College context, dual enrollment served students who had previously dropped out of high school or were at risk of failing to earn a high school diploma. The target population was students who may not otherwise enroll in postsecondary institutions. In contrast, the Commonwealth Dual Enrollment Partnership (CDEP) tended to serve students who had a consistent record of academic success in their typical high school courses. Because dual enrollment was available to help underperforming students get on track and also to allow high-achieving students to access more challenging courses, not all dual enrollment experiences were treated interchangeably.   

To address these questions, DHE and ESE executed a data-sharing agreement that would allow student data elements from several ESE, DHE, and external sources to be linked together to identify dual enrollment participation and later postsecondary outcomes. Not all data sources were available for all years, but data were sufficient to support an analytical window of 2008 through 2015. For many cross-sectional analyses, for the sake of simplicity and consistency, statistics were presented for a single cohort of students, the 2013 Final Graduation Cohort. This cohort was selected because data from all sources for enough pre-graduation years were available to provide a sufficient accounting of their dual enrollment participation during high school, and enough years of data post-high school graduation were available to observe early postsecondary education outcomes. ESE assigns students to cohorts based on when they first entered grades 9-12 in a Massachusetts public school system. Members of the 2013 cohort were first time ninth graders in the 2009-10 school year, with adjustments for students who transferred out of Massachusetts public schools or transferred in (e.g. entered Massachusetts schools as a 10th grader in 2010-11 school year). Because dual enrollment could potentially accelerate high school graduation, entry into postsecondary education, and postsecondary degree completion, assigning expected attainment timelines prior to dual enrollment participation was important for identifying potential effects on attainment. 

[bookmark: _Toc502409907]Part 1: Tracking Dual Enrollment
Successfully tracking dual enrollment requires attention to detail in the construction, usage, and integration of several data systems. In the case of Massachusetts, the necessary data systems currently exist, but not all existed and were used to their full capacity from 2008-2015. Using the broadest definition of dual enrollment, “enrollment in any course affiliated with a specific postsecondary institution prior to high school graduation,” the total number of students with any dual enrollment experience was 5,247 for the 2013 Final Graduation Cohort[footnoteRef:3]. This means that 7% of the 73,925 students in the cohort ever dual-enrolled. For this cohort, SCS identified 1,173 dual enrollers, NSC identified 3,616, and HEIRS identified 3,513.  [3:  Students for whom four-year, high school graduation was June, 2013.] 


	Table 1. Available Data Sources for Tracking Dual Enrollment

	
	Data Source

	
	Student Course Schedule 
(SCS)
	National Student Clearinghouse (NSC)
	Higher Education Information 
Resource System 
(HEIRS)

	
	
	
	HEIRS - Annual
	HEIRS - Term

	What does the data source 
track?
	MA public school student course enrollment
	Student enrollment in almost all U.S. public and private postsecondary institutions
	Course enrollment for MA public colleges, except UMass system
	Term-level enrollment for MA public colleges, including UMass system

	
	
	
	
	

	How is the 
data source structured?
	Student x course 
	Student x term
	Student x course
	Student x term

	
	
	
	
	

	How is dual enrollment identified?
	Course code prefix is CLBR
	Term enrollment date precedes HS grad date*
	Course term’s first date precedes HS grad date
	Term start date precedes HS grad date, and/or CDEP

	
	
	
	
	

	Dual-Enrolled
(2013 Cohort)

	N=1,173
	N=3,616
	N=3,513

	Notes
	This source should be comprehensive for students receiving credit from the high school and college. If a student is not receiving HS credit, the course is not dual enrollment. SCS has been operating since 2011.
	This source could include courses that are taken purely for enrichment, without expectation of earning high school credit. It may omit college courses taught by local high school teachers.
	Collectively, the HEIRS data should capture all MA public college dual enrollment except perhaps college courses taught by local high school teachers. It will not capture dual enrollment of public high school students in private colleges, which does occur (e.g. Rhode Island College’s “Early Enrollment Program.”)

	
	
	
	


Notes. *For non-graduates, expected date of on-time (four-year) high school graduation was used. 
While the HEIRS and NSC data both indicated that about 3,500-3,600 students ever participated in dual enrollment, they were not identifying the same group of students. Figure 1 compares rates of dual enrollment identification by each data source, alone and in combination with one another. For example, Figure 1 shows that if a student was classified by any source as ever dual-enrolling (n = 5,247), in 7% of cases the dual enrollment classification was based solely on SCS data. 

Figure 1. Identification of Dual-Enrolling Students by Data Sources

[image: figures/venn/Venn%20copy.pdf]


Table 2 shows the rates of agreement across data sources. Of the 3,513 students identified as dual enrollers according to HEIRS, only 20% were also identified as dual enrollers in SCS. Theoretically, this proportion should have been much higher if both data sources were used to their full capacity. If one expected students to receive high school credit as well as postsecondary credit for coursework taken at a Massachusetts public colleges, the expected percentage would be 100%.  

	Table 2. Data Source Agreement Rates

	Data Source
	
	SCS
	
	NSC
	
	HEIRS

	SCS (1173)
	
	100% (1,173)
	
	51% (596)
	
	61% (717)

	NSC (3616)
	
	16% (596)
	
	100% (3,616)
	
	62% (2,252)

	HEIRS (3513)
	
	20% (717)
	
	64% (2,252)
	
	100% (3,513)


Notes. 2013 high school graduation cohort. 

Some degree of disagreement across sources was anticipated, given that, for example, HEIRS does not track private college dual enrollment. The agreement rates for NSC and HEIRS specifically for Massachusetts two-year and four-year public college enrollments are in the table below. Of the 2,980 students the HEIRS data identified as ever dual-enrolling in a Massachusetts two-year public college, the National Student Clearinghouse identified 66% of them. Of the 2,526 students the NSC identified as ever dual-enrolling in a Massachusetts two-year public college, 1,960 (78%) were also identified in the HEIRS data as ever dual-enrolling in a Massachusetts two-year public college. At Massachusetts public four-year institutions, the HEIRS data identified 86% of dual enrollers. 

Given that the NSC relies on enrollment records kept by colleges, one should expect the HEIRS data to identify NSC-indicated dual enrollers at a high rate. Considering the plausible reasons for disagreements between these two datasets[footnoteRef:4], agreement rates of 78% an 86% can be interpreted as a reassuring indicator of the capacity of existing data systems to track the “typical” instances of dual enrollment, where a public high school student enrolls simultaneously in a Massachusetts public college.  [4:  Two reasons that one might expect a less than comprehensive accounting in the NSC of Massachusetts two-year public college dual enrollment are: (1) asynchronies in the NSC and HEIRS reporting schedules, wherein a student who enrolls in a course late or drops out of a course would appear in one source and not the other, and (2) variability among individual postsecondary institutions in Massachusetts with respect to which student records they submit to HEIRS and the NSC.  
] 

	
Table 3. HEIRS and NSC Agreement Rates for Massachusetts Public Colleges

	
	
	2-Year
	
	4-Year

	Data Source
	
	HEIRS
	NSC
	
	HEIRS
	NSC

	HEIRS
	
	100% (2,980)
	66% (1,960)
	
	100% (644)
	49% (317)

	NSC
	
	78% (1,960)
	100% (2,526)
	
	86% (317)
	100% (370)


Notes. 2013 high school graduation cohort. Students who ever dual-enrolled out-of-state are excluded from all counts above. 

Figure 2, below, shows that two-year public colleges served the most dual enrollers. According to the HEIRS data, 4% of students ever dual-enrolled in a Massachusetts public two-year college, and nearly 1% dual-enrolled in a Massachusetts public four-year college. Dual enrollment in private four-year colleges was about as common as dual enrollment in public four-year colleges. The main reason that the sum of these three percentages (4% + 1% + 1%) was lower than the 7% reported across all sources is that, as previously mentioned, not all students who were identified as dual enrollers in the NSC at Massachusetts public colleges were captured in the HEIRS. In other words, some of the 2,526 students captured in the NSC-Pub-2yr bar in the figure below were not among the 2,980 students captured in the HEIRS-Pub-2yr bar. The only dual enrollers not captured in the figure below were students who were only identified in the SCS data, students dual-enrolling out-of-state, and students who were only identified as dual-enrolling at a private, two-year college.



Figure 2. Dual Enrollment Participation Rates at Two-Year and Four-Year Public Colleges
[image: _figures/pdf/dual_enrollment_ps_type_heirs_nsc.pdf]
Notes. 2013 high school graduation cohort. Students identified as ever dual-enrolling out-of-state are excluded. 

Figure 3 uses National Student Clearinghouse data to compare dual enrollment prevalence by postsecondary institution. Using the NSC data, dual enrollment must be inferred from the timing of high school graduation compared to college enrollment. Given that two-year public colleges saw the highest rates of dual enrollment, the predominance of community colleges in Figure 3 accords with expectations. Harvard Extension School (“Harvard – Continuing Ed”) is the first non-community college on the list, and UMass-Lowell is the first public four-year college. 

Figure 3. Dual Enrollment Participation by College
[image: _figures/pdf/de_by_nsc_col.pdf]
Notes. NSC-identified dual enrollment for 2013 high school graduation cohort.
Most students who dual-enrolled only took one or two courses, and a relatively small group of frequent dual enrollers accounted for a disproportionate share of courses taken. Among students who ever dual-enrolled in a Massachusetts public college, 55% only took only one course, and 17% took two courses. Despite their smaller number, the remaining 28% students—those who took three or more courses—accounted for 70% of all courses taken. The average number of courses taken was approximately three[footnoteRef:5], but as a result of low number of students accounting for many course enrollments, the average is a poor way to characterize the “typical” dual-enrolling student.  [5:  The average was 3.0 using the HEIRS-Annual data, among students who ever completed at least one course. ] 


Figure 4. Intensity of Dual Enrollment Participation[image: _figures/pdf/dual_enrollments_pfreq.pdf]
Notes. 2013 high school graduation cohort. NSC data track student enrollment by term. SCS tracks student enrollment by course. HEIRS has term-level data available for all Massachusetts public colleges, but course-level data (HEIRS-Annual, above) are only available for non-UMass institutions, which is why total courses for 3,291 students is plotted, not the 3513 students who identified in HEIRS (Annual + Term) as ever dual-enrolling. Two values above 25 were omitted from the HEIRS graph, and one value above 25 was omitted from the SCS graph.  

[bookmark: _Toc502409908]Part 2: Trends in Dual Enrollment Participation 
Dual enrollment participation increased in recent years. Data sources varied in their estimates of the magnitude of the increase, but they were generally in agreement that the trend was up. In terms of total courses or terms, the increase may have been greater than two-fold since 2008. In terms of unique participants identified by any data source, the rate increased from 4.1% in 2008 to 7.4% in 2015. The dip in 2015 may be a feature of the restricted analytical window, not evidence of a true decrease, since dual enrollment for late graduates would not have been fully captured by the spring of 2016, when the data were compiled. 
Figure 5. Dual Enrollment Participation by Graduation Cohort and Data Source
[image: _figures/pdf/de_by_cohort_by_source.pdf][image: _figures/pdf/de_tot_by_cohort_by_source.pdf]

Final graduation cohort sizes have been relatively consistent since 2008, which means that trends appear similar when using cohort rates of dual enrollment and cohort counts of dual-enrolling students. Figure 6 shows growth in the number of participating students. Massachusetts public colleges have been serving many more high school students in recent years, and the growth has mainly occurred within two-year colleges. Again, the trend was clear, but the magnitude of the increase varied by data source. According to the HEIRS data, more than twice as many students in recent cohorts dual-enrolled in Massachusetts community colleges compared to 2008. According to the NSC data, the increase was smaller[footnoteRef:6].  [6:  There are many possible explanations for this discrepancy. For example, perhaps dual enrollment courses taught at the high school were both: (1) driving the growth seen in HEIRS and (2) not consistently captured in NSC, either currently or previously.] 

Figure 6. Dual Enrollment Participation by Graduation Cohort and Data Source
 [image: _figures/pdf/de_by_nsc_gradcohort_total.pdf][image: _figures/pdf/de_by_heirs_grad_tot.pdf]
[bookmark: _Toc502409909]Part 3: Characteristics of Dual Enrollment Courses and Students 
Many kinds of courses could be classified as “dual enrollment.” In addition to courses offered by Massachusetts public institutions through the Commonwealth Dual Enrollment Partnership (CDEP), potential examples include Spanish courses offered virtually through Massachusetts community colleges, summer acting courses offered by Harvard Extension School, college-approved statistics courses taught on high school campuses by high school teachers, and many more. Parts 1 and 2 of this report defined dual enrollment broadly, with disaggregated statistics by data source in order to differentiate dual enrollment at Massachusetts public colleges from other modes. Part 3 defines dual enrollment narrowly, focusing only on dual enrollment at Massachusetts public colleges captured in the Higher Education Information Resource System (HEIRS). This was the most common type of dual enrollment for Massachusetts students. Among dual-enrolling students identified through any data source, more than 66% were captured in HEIRS. This was also the data source that offered the most detail about the courses students took, including their subjects and whether they were college-level. Students dual-enrolling at Massachusetts public colleges chose a wide variety of courses. Looking at the course content in combination with student characteristics suggested a variety of dual enrollment “use cases.” In addition to college-bound students seeking to get ahead, dual enrollment also appeared to appeal to students seeking to get on track for college or back on track for high school graduation. 


[bookmark: _Toc502409910]Course Characteristics 

The most popular course subjects for dual-enrolling students were English and social studies, with 2,153 and 2,454 courses taken, respectively. “Other” courses were also quite common; examples of the “Other” category were foreign language, arts, and music courses. Developmental courses[footnoteRef:7] comprised a substantial proportion of dual enrollment participation in math and English (all dual enrollment courses in areas other than mathematics and English were considered college-level). Among students who dual-enrolled in math, 40% took a developmental course. In English, the proportion was 17%. [7:  Developmental courses, also known as remedial courses, teach subject matter below the level eligible for college credit. Students do not receive seat time credit for participation in developmental coursework. ] 


Figure 7. Dual Enrollment Courses by Subject
[image: _figures/pdf/de_tot_course_type_heirs.pdf][image: _figures/pdf/de_tot_course_type_heirs_alt.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. In the graph titled, “Gateway to College Excluded,” community colleges offering a Gateway to College program were excluded. 

Approximately half of developmental dual enrollment occurred at community colleges offering Gateway to College programs. This is unsurprising, given that the program was designed to reengage students who had dropped out of high school or were unlikely to graduate. Unfortunately, it was not possible to conclusively identify dual enrollment courses taken through Gateway to College programs in the available data. In order to assess the extent to which developmental dual enrollment occurred outside Gateway to College programs, the right-hand graph in Figure 7 entirely excluded community colleges that offered Gateway to College programs[footnoteRef:8]. The proportion of dual enrollment at the developmental level decreased somewhat but remained substantial. Colleges offering Gateway to College programs also have students dual-enrolling separately from the program, so differences between the two graphs are not entirely attributable to Gateway to College programs.  [8:  Gateway to College programs are currently available at Bristol, Holyoke, Massasoit, Mount Wachusett, North Shore, Quinsigamond, and Springfield Technical Community College. ] 


Another way to isolate non-developmental dual enrollment courses is to focus on courses taken by students participating in the CDEP program. The CDEP program subsidizes dual enrollment at Massachusetts public colleges, and developmental courses are ineligible for CDEP. The CDEP program is funded by state appropriation, and participating higher education institutions must: (1) offer college-level courses in multiple academic disciplines; (2) seek to enroll qualified first-generation college students, low-income students, and students interested in high-demand fields; and (3) incorporate information designed to facilitate successful transitions to postsecondary education. Approximately 2% of the 2013 graduation cohort (1,349 students) participated in CDEP.

Figure 8. Dual Enrollment Courses by Subject and CDEP 
[image: _figures/pdf/de_tot_course_type_heirs_by_cdep.pdf]
Notes. Figure 8 shows the average number of course enrollments by subject and ever-CDEP participation for students who ever dual-enrolled in a Massachusetts public college tracked in the HEIRS-Annual data. Two groups are compared: (1) students identified as ever dual-enrolling in the HEIRS-Annual data who never participated in CDEP, and (2) students identified as ever dual-enrolling in the HEIRS-Annual data who ever participated in CDEP. Course-level data come from the HEIRS-Annual data. The sum of bars is approximately 3.0 for non-CDEP and 2.8 for CDEP: this is the average number of observed courses for each group in the sample. CDEP students in this sample were more likely to ever dual-enroll in a Massachusetts public, four-year college, which suggests that CDEP totals are likely underestimated relative to non-CDEP totals. 

Figure 8 compares ever-CDEP and never-CDEP students who were identified as ever dual-enrolling in the HEIRS-Annual data. This comparison is approximate because CDEP participation was tracked in the HEIRS-term data, not at the course level, which prohibited a true apples-to-apples comparison of CDEP and non-CDEP course enrollments. CDEP courses taken in the UMass system are excluded from the comparison, and so are students who only dual-enrolled in UMass institutions. For this sample, the relative popularity of course subjects for CDEP and non-CDEP students was similar. Ever-CDEP and never-CDEP students enrolled in more social studies and English courses than math and science courses. 


[bookmark: _Toc502409911]Student Characteristics 

Many student characteristics—some observable and some unobservable—are related to higher or lower rates of dual enrollment participation. The student characteristics analyzed for this report were MCAS performance, race/ethnicity, low-income status, qualification for special education services, and high school graduation timeline. In addition to ensuring accessibility of dual enrollment opportunity to all interested and eligible students, understanding variability in participation rates can inform future allocation of resources that support dual enrollment. 
In terms of grade 10 MCAS ELA performance, students scoring at the Proficient level dual-enrolled at the highest rate. A higher proportion of students scoring at the Proficient level dual-enrolled in college level English compared to students scoring at the Advanced level. Among students scoring at the Proficient level, participation in college-level English occurred at three times the rate of developmental English. The results were different in mathematics, where dual enrollment participation increased with tenth grade MCAS performance. Many students who scored Proficient on the MCAS math dual-enrolled in developmental math courses. Possible explanations for the high rate of dual enrollment in developmental math courses among Proficient students include: greater rigor of testing into college level mathematics compared to scoring at the Proficient level on the grade 10 MCAS; differences in the mathematics content tested on the grade 10 MCAS and college mathematics placement exam (the Accuplacer); and/or students recovering credits from high school coursework that they failed to pass for reasons other than aptitude. 
Figure 9. Dual Enrollment Participation Rates by Grade 10 MCAS 
[bookmark: _GoBack][image: _figures/pdf/de_by_dev_mcas_dot.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort.



For most racial and ethnic groups, the percentage of students who dual-enrolled in a Massachusetts public college was around 4.5-5.0%. About 5% of Black and white students dual-enrolled. Asian students dual-enrolled at a somewhat higher rate, 5.5%, and Hispanic students dual-enrolled at a somewhat lower rate, around 4%. 

Figure 10. Dual Enrollment Participation Rates by Student Race/Ethnicity
[image: _figures/pdf/dual_by_race_n4.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. Two racial groups were omitted from the figure above due to small sample sizes. Among Native Hawaiian/Asian Pacific Islanders, four of the ninety students in the graduation cohort dual-enrolled. For American Indian students, eight of the 200 students in the cohort dual-enrolled. The rates for these two groups were 4.4% and 4%, respectively. 

The relationship between race and dual enrollment participation varied for developmental and non-developmental coursework. White, Asian, and multi-racial students had the highest rates of dual enrollment in non-developmental courses, and the lowest rates of dual enrollment in developmental courses. (Figure A3 in the appendix disaggregates rates by English and math.)

Figure 11. Dual Enrollment Participation Rates by Student Race/Ethnicity, Developmental
[image: _figures/pdf/dual_nondev_by_race_n.pdf][image: _figures/pdf/dual_dev_by_race_n.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both figures above. 

Overall rates of dual enrollment were similar for students who were and were not eligible for the Free- and Reduced-Price Lunch program. Disaggregating by developmental and non-developmental courses showed that developmental dual enrollment rates were higher for students who were eligible for the program. 

Figure 12. Dual Enrollment Participation Rates by Free/Reduced Price Lunch Eligibility
[image: _figures/pdf/dual_nondev_by_lowinc_n.pdf][image: _figures/pdf/dual_dev_by_lowinc_n.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both figures above. 

Dual enrollment rates in non-development courses were lower for students who received special education services. In contrast, for developmental courses, students who received special education services dual-enrolled at a similar rate as students who did not qualify for special education services.  

Figure 13. Dual Enrollment Participation by Special Education Status[image: _figures/pdf/dual_nondev_by_spedsimple_n.pdf][image: _figures/pdf/dual_dev_by_spedsimple_n.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both figures above. 

Far more students graduated in June compared to later in the summer (63,919 versus 1,583), and far more students graduated high school in four years compared to five (63,196 versus 1,927). Nevertheless, the rates of dual enrollment for late high school graduates were much higher than the rates for on-time graduates. The appendix shows that this does not appear to be attributable by some data sources misclassifying dual enrollment for students deviating from a typical graduation timeline (Figure A5). Disaggregating by college-level and developmental courses showed that the differential was especially large for developmental coursework. 

Figure 14. Dual Enrollment Participation Rates by June/Summer Graduation
[image: _figures/pdf/dual_nondev_by_gradper_n.pdf][image: _figures/pdf/dual_dev_by_gradper_n.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both figures above. 

In the same way that summer graduates dual-enrolled at higher rates than June graduates, students who took five years to graduate from high school dual-enrolled at a higher rate than students who graduated within four years. In this way, dual enrollment disproportionately served students who deviated from a traditional four-year high school graduation timeline (except that students who never graduated from high school dual-enrolled at the lowest rate). Among five-year high school graduates, 8.1% dual-enrolled in non-developmental coursework, and 4.8% dual-enrolled in developmental coursework. 
Figure 15. Dual Enrollment Participation Rates by 4-year/5-year Graduation Timeline[image: _figures/pdf/dual_nondev_by_gradw4_n.pdf][image: _figures/pdf/dual_dev_by_gradw4_n.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both figures above. 

The first candidate explanation for the findings above is formal educational programs, such as Gateway to College. Beyond formal programs, a possible explanation for the prevalence of dual enrollment among five-year and summer high school graduates is that students who deviated from the standard graduate timeline dual-enrolled in order to get back on track. For example, a student who would otherwise be unable to graduate due to failing a class during the grade 12 spring may have dual-enrolled in the summer to recover the necessary credits to begin college in the fall. Alternatively, an otherwise academically successful student who could not enroll in high school courses full-time due to non-academic factors—perhaps personal illness—could have enrolled in a community college course to remain academically engaged despite the interruption. Overall, while dual enrollment may help many on-track high school students get a head start on college, it may also serve an important role in serving students who digress from conventional high school graduation timetables.  


[bookmark: _Toc502409912]School Characteristics

Figure 16 sorts high schools by rates of participation in dual enrollment. At the schools below, more than 15% of students—and as many as 80%—in the 2013 high school graduation were identified as ever taking a dual enrollment course. Vocational and technical high schools, such as Norfolk County Agricultural, had some of the highest rates of dual enrollment. Charter schools tended to have higher rates of dual enrollment than non-charter schools. Approximately 10% of charter school students dual-enrolled in at least one course from a public college in Massachusetts, compared to 4.7% for non-charter students. (See appendix figures A6 and A7 for statistics on developmental dual enrollment by high school.)

Figure 16. Dual Enrollment Participation Rates by High School[image: _figures/pdf/de_by_hs_high_alt.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. High schools with fewer than 20 students in the 2013 graduation cohort were omitted. 


[bookmark: _Toc502409913]District characteristics 

Figure 17 plots the total number of dual-enrolling students by district, separately for developmental and non-developmental courses. Worcester, Lowell, Springfield, Fall River, and Bridgewater-Raynham topped the list for non-developmental dual enrollment. Worcester and Springfield were also among the districts with the highest number of students dual-enrolling in developmental courses. 

Figure 17. College-level and Developmental Dual Enrollment by District[image: _figures/pdf/de_by_district_by_dev.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both figures above. 

Worcester, Lowell, and Springfield are relatively large districts. Figure 18 shows that the districts with the highest rates of dual enrollment were relatively small. They included Ayer Shirley, Westport, Amesbury, and Winchendon. 

Figure 18. Dual Enrollment Participation by District Size 
[image: _figures/pdf/dual_dist_size_label.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. 
[bookmark: _Toc502409914]Part 4: Postsecondary Outcomes for Dual Enrollment Students
Two key reasons for studying dual enrollment in Massachusetts are its potential to support a successful transition from high school to college and its potential to accelerate degree completion.
Identifying the effect of dual enrollment participation on postsecondary enrollment or degree completion is challenging for many reasons. Even if dual enrollment participation and later student outcomes were tracked perfectly in available data systems, there are many reasons that students who choose to dual-enroll may differ from students who do not. Furthermore, as Part 3 showed, one should be cautious about combining the wide variety of dual enrollment experiences into a single category. Nevertheless, comparing postsecondary trajectories for dual enrollment participants and non-participants can be informative so long as one can identify: (1) a clear definition of the kind of dual enrollment experience of interest, (2) a suitable group to whom the participating students can be compared, and (3) a reasonable outcome for comparison.    
To address (1), analyses indicated whether dual enrollment was defined as CDEP dual enrollment, any dual enrollment in a Massachusetts public college (any dual enrollment tracked in HEIRS), non-developmental dual enrollment, or dual enrollment in developmental courses. 
To address (2), MCAS performance was used to identify comparison students within the same graduation cohort. Students with identical MCAS scores can differ in many ways, but MCAS performance was useful for its correlation with postsecondary outcomes and the familiarity of its scale. In some cases, where indicated, comparisons were restricted to students attending the same high school as well.
To address (3), analyses focused on outcomes that could be tracked for all students and can reasonably be defended as “desirable outcomes.” For example, college graduation is a desirable outcome that could be tracked for almost all students via the National Student Clearinghouse. Even if dual enrollment participation led some students to choose a public college instead of a private college, college graduation nevertheless remained observable. In contrast, a potentially problematic outcome would be whether a student took a developmental course during their first year of college. Hypothetically, if dual enrollment tended to make students more likely to enroll in college at all—a desirable outcome—it could have led to higher rates of participation in developmental coursework, because a student must be enrolled to take developmental courses. It is also possible that dual enrollment could shift students from non-selective private colleges to community colleges. In the former case, we would not be able to observe their course-taking, but in the latter case we would. Restricting the sample to enrolling college students is not a good solution, because it would conflate the effect of dual enrollment on college enrollment and the effect of dual enrollment on developmental course taking. 
As a result, Part 4 focused only on the following outcomes: 
a) On-time postsecondary enrollment
b) Persistence beyond the first year of college
c) College degree completion 
d) Time to degree 


[bookmark: _Toc502409915]Transitioning from High School to College

A potential benefit of dual enrollment is smoothing the transition from high school to college. Theoretically, benefits could accrue through early exposure to college-level coursework, greater familiarity with the college environment, or more experience with administrative processes. Using the NSC, one can track postsecondary enrollment for almost all students[footnoteRef:9], whether they enrolled in-state, out-of-state, at a public college, or at a private college. This section used the 2012-2014 graduation cohorts for analyses of on-time college enrollment and persistence beyond the first year of college. For this report, “on-time” postsecondary enrollment denotes enrolling in any postsecondary institution in the fall following high school graduation[footnoteRef:10]. For a student in the 2012 graduation cohort, this meant finishing high school in the spring or summer of 2012 and being enrolled at any college on October 1, 2012. All postsecondary outcomes—enrollment, persistence, and completion—were calculated using NSC data. [9:  A study of the NSC’s accuracy estimated its coverage rate at 96-99% for students enrolled at public colleges. The proprietary college sector had rates closer to 50%, but coverage in the sector showed signs of improvement over time (Dynarski, Hemelt, & Hyman, 2013). ]  [10:  For students who received their diploma mid-year, rather than in the spring, I continued to use postsecondary enrollment on October 1 following diploma receipt to determine on-time postsecondary enrollment. ] 


a) [bookmark: _Toc502409916]Postsecondary Enrollment

The two graphs in Figure 19 tell similar stories. The figure on the left shows that dual-enrolling students scoring below the Advanced level on the English/Language Arts section of the grade 10 MCAS enrolled in college at higher rates than students who never dual-enrolled. For students scoring at the Advanced level, though, the postsecondary enrollment rates were very similar; dual-enrolling students actually enrolled at a slightly lower rate than non-participants. 

Figure 19. Postsecondary Enrollment
[image: _figures/pdf/ps_enroll_bar_ela.pdf][image: _figures/pdf/col_y1_de_ela.pdf]
Notes. 2012-2014 high school graduation cohorts. On the right, college enrollment rates are statistically smoothed and adjusted for differences between high schools in rates of on-time postsecondary enrollment. Due to small sample sizes, students scoring in the lowest MCAS performance category are omitted from the figure on the right, and all students scoring at or above 272 are grouped together. 

The graph on the right differs in two ways from the graph on the left. First, the graph on the right provides additional detail by disaggregating MCAS performance categories (e.g. Proficient, Advanced) by underlying scaled score. When students took the MCAS, their performance was scored on a scale ranging from 200 to 280. Across all years, scaled scores in given ranges were labeled Failing (200-218), Needs Improvement (220-238), Proficient (240-258), or Advanced (260-280). Second, the graph on the right statistically adjusts for differences in postsecondary enrollments rates between high schools. While enrollment rate differentials in the graph on the left could be attributable to between-school differences, the graph on the right rules out the possibility. When comparing students within high schools, the postsecondary enrollment gap at the MCAS-Advanced level flipped directions to favor dual enrollers slightly. The upshot of Figure 19 is that for students scoring below the Advanced level, dual enrollers tended to enroll in college at higher rates. For students scoring at the Advanced level, on-time college enrollment rates were similar and depended on the comparison group. 

As previously discussed, dual enrollment experiences varied considerably. In Figure 19, above, all kinds of HEIRS dual enrollment—developmental, CDEP, and college-level—were combined. In contrast, Figure 20, below, separately plots rates for students who never dual-enrolled, students who dual-enrolled in college-level courses but never participated in CDEP, and students who ever dual-enrolled through CDEP. Students who ever dual-enrolled through the CDEP program enrolled in college at the highest rates. As before, Figure 20 statistically adjusts for differences in postsecondary enrollments rates between high schools. 

Figure 20. Postsecondary Enrollment, Detailed
[image: _figures/pdf/col_y1_de_cdep_ela.pdf]

Notes. 2012-2014 high school graduation cohorts. College enrollment rates are statistically smoothed and adjusted for differences between high schools in rates of on-time postsecondary enrollment. Due to small sample sizes, students scoring in the lowest MCAS performance category are omitted, and all students scoring at or above 272 are grouped together. 

The difference between the two panels of Figure 19 and the difference between the ever-CDEP and never-CDEP college enrollment rates in Figure 20 illustrate the need to be cautious about interpreting higher enrollment rates as purely the result of a coursework experience. As previously shown (Figure 8), CDEP and non-CDEP dual enrollers took a similar number of courses and took courses in similar subjects. Therefore, one should not necessarily attribute the large gap between the CDEP dual enrollers and the never-CDEP dual enrollers to the effect of the coursework itself. 



Many dual-enrolling students matriculated at the same type of postsecondary institution in which they dual-enrolled. Figure 21, below, shows that students who dual-enrolled in two-year colleges were more likely to matriculate in two-year colleges as freshman, and students who dual-enrolled in four-year colleges were more likely to matriculate in four-year colleges as freshman. 

Figure 21. Freshman College Enrollment by Type of College Where Dual Enrollment Occurred[image: _figures/pdf/f_by_nsc_ever_de_2yr_public.pdf][image: _figures/pdf/f_by_nsc_ever_de_4yr_public.pdf]
Notes. 2012-2014 high school graduation cohorts. Dual enrollment and postsecondary enrollment were identified using data from the National Student Clearinghouse only. The rates for the “No NSC 2-yr D.E.” and “No NSC 4-yr D.E.” groups are almost identical because most students never dual-enrolled at all, which leads to similar—though not identical—baseline comparison groups.
Among students who never dual-enrolled at a public two-year college, 13% matriculated at a public two-year college, and 16% matriculated at a public four-year college (according to NSC enrollment records). The comparable statistics for students who dual-enrolled at a public two-year college were 24% and 18%. Among students who dual-enrolled at a public four-year college, 8% switched to a public two-year when they matriculated to college, and 30% matriculated at a public four-year. The tendency to matriculate within the same sector in which students dual-enrolled may be attributable to previous familiarity with an institution, but this is not the only possible explanation. Another factor could be that nearby colleges (whether two-year or four-year) were the most convenient for dual enrollment and also postsecondary attendance. 


b) [bookmark: _Toc502409917]Persistence Beyond the First Year 

Theoretically, dual enrollment could increase the number of students who enroll and persist in college in two ways. First, it could help them enroll initially; students who never initially enrolled cannot persist to a second year. Second, it could help students who initially enrolled return for a second year. If the primary benefit of dual enrollment were improving academic preparation—i.e. helping prepare students for the rigors of college coursework or the novel college environment—then one might expect students who enrolled as first-year students to persist to the second year at higher rates. On the other hand, if the primary benefit of dual enrollment were non-academic—i.e. helping steer unsure students toward college or familiarizing students with enrollment processes—then one might expect more students to enroll initially, but a similar rate to persist to the second year. The left-hand graph of Figure 22 shows persistence conditional on first year enrollment, and the right-hand graph defines persistence as enrolling in college both years immediately after high school graduation. 

Figure 22. Postsecondary Persistence to Year 2
[image: _figures/pdf/ps_c_persist_bar_ela.pdf][image: _figures/pdf/ps_persist_bar_ela.pdf]
Notes. 2012-2014 high school graduation cohorts. On the left, the Y axis is the percentage of on-time college enrollees who persist to the second year. On the right, the Y axis is the percentage of students enrolling in college both years immediately after high school graduation.

The graph on the left shows that persistence rates to the second year (conditional on first-year college enrollment) were similar. They were slightly lower for dual-enrolling students. The graph on the right shows that, cumulatively, all but the highest-achieving students who dual-enrolled were more likely to be enrolled in college both years immediately following high school graduation. The contrast between the two graphs implies that the differential in cumulative persistence was driven by a higher initial college enrollment rate, not a higher rate of persistence.

As in the previous section, Figure 23, below, presents a more detailed picture. Figure 23 separates non-developmental dual enrollers who participated in CDEP from students who never participated in CDEP, and it statistically adjusts for differences in cumulative persistence rates between high schools. Similar to before, one finds higher cumulative persistence rates for CDEP students at all levels, and one finds higher cumulative persistence for non-developmental dual-enrolling students scoring below the Advanced level on the MCAS. For the highest achievers, non-CDEP dual enrollers persisted at similar rates as students who never dual-enrolled. 



Figure 23. Postsecondary Persistence to Year 2, Detailed
[image: _figures/pdf/col_y2_de_ela.pdf]
Notes. 2012-2014 high school graduation cohorts. The Y axis is the percentage of students enrolling in college both years immediately following high school graduation. College enrollment rates are statistically smoothed and adjusted for differences between high schools in rates of on-time postsecondary enrollment. Due to small sample sizes, students scoring in the lowest MCAS performance category are omitted from the figure on the right, and all students scoring at or above 272 are grouped together.



[bookmark: _Toc502409918]College Degree Completion
c) [bookmark: _Toc502409919]Any College Degree 

In order to observe longer terms outcomes associated with dual enrollment, such as time-to-degree, one needs to have tracked dual enrollment reliably for many years. In the earliest available cohorts, it is unclear that dual enrollment was tracked equally well for high school graduates and non-high school graduates in all data sources[footnoteRef:11]. This was not a significant concern thus far, because previous sections relied only on recent graduation cohorts. In this section, though, students must be observed for many years before and after high school graduation, and relatively small inconsistencies could affect the results[footnoteRef:12]. [11:  Figure 5 showed convergence in HEIRS-Annual and HEIRS-Term data sources over time.  ]  [12:  For example, to compare rates of postsecondary degree completion within six years of expectation high school graduation for dual-enrolling and non-dual-enrolling students, students should be observed for four years of high school and six years after high school. (Observing students in ninth grade is less consequential, because fewer students dual-enroll in ninth grade, but grade 10 is critical for disaggregating results by MCAS performance.) If non-graduating students who dual-enrolled were not identified as dual-enrolling, then the high school graduation rate for dual-enrolling students would necessarily be 100% and the graduation rate for never dual-enrolling students would be underestimated, because it would contain all dual-enrolling students who did not graduate. ] 

 
To explore the extent to which the results may be attributable to imperfect tracking of dual enrollment and relatively small differences in sample selection, the graph on the left of Figure 24 compared degree completion using graduation cohorts (as before) but relied on NSC-identified dual enrollment, while the graph on the right of Figure 24 assigned students to their actual year of high school graduation (non-graduates were omitted) and relied on HEIRS-identified dual enrollment.
 
For students scoring at the Advanced level on the grade 10 MCAS, rates of college degree attainment were similar or lower for students who dual-enrolled. Towards the middle and lower levels of the MCAS score distribution, in both graphs, students who dual-enrolled were more likely to earn a college degree within five years. (As before, these figures statistically account for between-high school differences.)
 
Figure 24. Postsecondary Degree Attainment by Dual Enrollment and MCAS [image: _figures/pdf/reg_degree_w5_nsc.pdf][image: _figures/pdf/reg_degree_w5.pdf]
Notes. The sample for the figure on the left is 2008 and 2009 high school graduation cohorts. The sample for the figure on the right is 2008 and 2009 high school graduates. College degree completion rates are statistically smoothed and adjusted for differences between high schools in rates of college degree completion. Due to small sample sizes, students scoring in the lowest MCAS performance category are omitted, and all students scoring at or above 272 are grouped together.

d) [bookmark: _Toc502409920]Time to Degree 

On average, students who dual-enrolled in a Massachusetts public college were more likely to earn a college degree within one, two, three, four, or five years of high school graduation. The relative difference was largest within three years of graduation. At year four, students who never dual-enrolled caught up. Subsequent figures indicate that the uptick at the three-year mark is likely due to students earning two-year degrees, not early completion of four-year degrees. Approximately 2-3% of students who initially enrolled in a Massachusetts public four-year institution earned a postsecondary degree within three years of expected high school graduation, while 15-20% of students who initially enrolled in a Massachusetts public two-year institution earned a postsecondary degree within three years (Figure 28). 
The right-hand graph in Figure 25 indicates that, in the aggregate, students who ever dual-enrolled in developmental coursework were on different postsecondary trajectories than students who never did. Students who dual-enrolled in both developmental and on-developmental courses were more likely to earn a degree within two or three years of high school graduation. After four years, though, students who never dual-enrolled surged ahead of students who ever dual-enrolled in developmental coursework. 
Figure 25. Cumulative Postsecondary Degree Attainment[image: _figures/pdf/ttd_cum_heirs_0809.pdf][image: _figures/pdf/ttd_cum_comp_0809.pdf]
Notes. 2008 and 2009 high school graduates. Of the 127,438 graduates, 3,332 ever dual-enrolled in non-developmental courses, 168 dual-enrolled in developmental courses only, and 374 dual-enrolled in both.

Continuing to investigate the timing of degree completion, Figure 26 shows degree completion by year. It presents the same exact information as Figure 25 (left), but emphasizes time to degree, not cumulative completion by year. Figure 26 more clearly shows that students who dual-enrolled were relatively more oriented toward two-year degrees than students who never dual-enrolled. In each of the first three years following high school graduation, more dual enrollers earned a postsecondary degree or certificate.

Figure 26 also shows that more never dual-enrolling students earned their first college degree in exactly four years (i.e. more than three but not more than four), while more dual-enrolling students earned their first college degree in exactly five or six years. This runs counter to the idea that dual enrollers would earn the same degrees as non-dual enrollers but earn those degrees as a faster rate, in which case one would expect to see fewer dual enrollers earn their first degree in exactly five or six years. Other explanations are potentially consistent with Figures 25-26, but subsequent figures—Figures 27 and 28—also offered little support for the hypothesis that dual enrollment systematically accelerated four-year degree attainment. Although the right-hand graph of Figure 28 shows more students who began at a four-year college earning a degree within three years, one should keep in mind that students who began at four-year colleges did not necessarily remain and earn a four-year degree. The similar rates of degree attainment within three years across MCAS score categories could be explained by student transfer.
Figure 26. Time to Postsecondary Degree Attainment [image: _figures/pdf/ttd_years_nd_0809.pdf]
Notes. 2008 and 2009 high school graduates. “No Degree” means no degree attained within six years.

Two limitations of Figures 25 and 26 are that all college degrees are combined, and students at all achievement levels are combined. Disaggregating by grade 10 MCAS performance and years after high school graduation, one still finds that dual-enrolling students were more likely to earn any degree within one, two, or three years of high school graduation. Focusing on the two- or three-year mark within any MCAS achievement category, the proportion of students with any college degree was at least twice as high for students who dual-enrolled.

Among high-achieving students (Advanced in MCAS English), the dual enrollers were more likely to have any degree within three years but less likely to have earned a degree within four or five years. (Note that, unlike Figure 24, the below figure does not focus on within high school comparisons, which would decrease the difference in college degree attainment rates for higher-achieving students.)  
Figure 27. Cumulative Postsecondary Degree Attainment by Dual Enrollment & MCAS
[image: _figures/pdf/barcum_nd_ela_0809.pdf]
Notes. 2008 and 2009 high school graduates. Among students with missing Grade 10 ELA MCAS (n=4,905), 43% of dual enrollers ever complete a degree, compared to 30% of non-dual enrollers. 
Unfortunately, one cannot use the NSC to differentiate two-year degrees and four-year degrees for independent colleges. Two-year versus four-year degree attainment was not reliably tracked. While it is most common that four-year colleges award four-year degrees and other colleges award two-year degrees and certificates, there are exceptions. Notably, proprietary colleges often offer two-year and four-year degrees. In these cases, the NSC classifies them as four-year colleges, even if many or most of their students earn two-year degrees or certificates. 
Figure 28 disaggregates any degree attainment by year for students who initially enrolled at Massachusetts public two-year and Massachusetts public four-year colleges. While students may transfer from one to the other, Massachusetts public two-year colleges only award two-year degrees and Massachusetts public four-year colleges only award four-year degrees. An important caveat is that, unlike previous analyses that included all students within a graduation year or cohort, Figures 28 restricts the sample to college enrollees. If one of the key benefits of dual enrollment is inducing more students to enroll in college, this benefit will not be captured below. 
Again, while the data are imperfect, they show that Massachusetts students who began at two-year colleges were on different degree-completion trajectories than students who began at four-year colleges. At two-year colleges, the cumulative increase in degree completion over time was fairly steady, particularly among students scoring in the midde MCAS levels. At four-year colleges, the proportion of students who earned any college degree spiked four years after high school graduation, as one would expect if the students earned four-year degrees. 

Figure 28. Cumulative Postsecondary Degree Attainment – MA Public College Enrollees
[image: _figures/pdf/barcum_enrl2yr_nd_ela_0809.pdf][image: _figures/pdf/barcum_enrl4yr_nd_ela_0809.pdf]
Notes. The figure on the left is restricted to 2008 and 2009 high school graduates who enrolled in a Massachusetts two-year public institution in the fall immediately following high school graduation. The figure on the right is restricted to 2008 and 2009 high school graduates who enrolled in a Massachusetts four-year public institution in the fall following high school graduation. 



[bookmark: _Toc502409921]Discussion
Parts 1-3 of this report were purely descriptive. They described how dual enrollment was tracked in various data sources, the growth in dual enrollment over time, the prevalence of courses by subject, and how participation varied by the characteristics of students, schools, and districts. Readers may disagree about what inferences the findings support, but the findings themselves have a straightforward interpretation and need no further explanation.

Part 4 addressed whether dual-enrolling students enrolled in college or completed postsecondary degrees at higher rates. In these cases, the underlying motivation for the analyses was the extent to which dual enrollment may have contributed to college degree completion. Can the differences in postsecondary outcomes for dual-enrolling students observed in Part 4 be interpreted as evidence of a causal effect of dual enrollment? The answer is “no.” The statistical analyses conducted are insufficient to warrant any conclusions about the effectiveness—or ineffectiveness—of dual enrollment. The analyses in this study cannot rule out “selection bias,” the possibility that students who self-selected to dual-enroll were systematically different from those who did not (e.g. among students with similar MCAS scores who attended the same high school, dual-enrolling students tended to be more motivated). Ultimately, Part 4 explored causal hypotheses, but it provided no definitive proof. That said, several findings from Part 4 are consistent with the results from research designed to estimate the causal effects of dual enrollment. Specifically, in previous research, dual enrollment has mainly been shown to be effective at improving postsecondary outcomes for students with low baseline rates of college success, and it primarily increased two-year degree attainment.  

The most credible estimates of the causal effects of dual enrollment are from evaluations of “Early College High Schools,” a school model that aims to serve student populations who tend to graduate college at below average rates. In many states, the number of students who wanted to enroll in Early College High Schools exceeded capacity, and slots were offered to students by lottery. Selecting students by lottery meant that students who were offered and not offered the opportunity to attend were similar on observable and unobservable characteristics. As a result, differences between the two groups could be attributed to the causal effect of the offer to attend the school. Several studies have followed students over time and compared academic outcomes for students who were offered a slot to those who were not. Edmunds et al. (2017) and Berger et al. (2014) found that Early College High Schools dramatically increased postsecondary enrollment and associate’s degree attainment. Within two years of on-time high school graduation, 24-30% of Early College High School students had earned a degree, compared to fewer than 5% for comparison students. At this point, not enough time has passed to observe longer-term outcomes. 

These results from studies of Early College High Schools are consistent with the findings from Part 4, which found that dual-enrolling students with MCAS scores in the “Needs Improvement” or “Proficient” range enrolled in college and earned two-year degrees at significantly higher rates. While the analyses in Part 4 of this report do not warrant a causal interpretation, the differences in two-year degree attainment for dual-enrolling students with MCAS scores in the “Needs Improvement” or “Proficient” merit attention in light of other relevant research. In other states, highly structured opportunities for concurrent enrollment in college courses has been an effective way to increase postsecondary attainment for students who may otherwise earn degrees at low rates. In Massachusetts, dual enrollment may have had similar effects. 

There are no equally high-quality studies of the effect of dual enrollment programs outside the Early College High School context. Many studies have compared dual-enrolling students to students with similar observable characteristics who never dual-enrolled (e.g. An, 2013; Cowan and Goldhaber, 2015). Generally, these studies have found that dual-enrolling students, compared to students with similar observable academic and demographic characteristics, enrolled in college and earned postsecondary degrees at higher rates. Similar to this report, other studies have also found larger differentials for lower-achieving high school students. However, most of these studies could not effectively rule out selection bias. To date, only one study has used a research design that plausibly ruled out selection bias to estimate the effect of dual enrollment in a context similar to Massachusetts’s CDEP program. Studying dual enrollment in Florida, Speroni (2011) found no effects of dual enrollment—broadly defined—on postsecondary outcomes. The only exception was dual enrollment specifically in college algebra. Compared to otherwise similar students who barely failed to meet an eligibility criterion for course enrollment, the opportunity to dual-enroll in college algebra increased rates of postsecondary degree attainment by approximately 7% points. The positive effects on degree attainment were driven by an increase in the rate of associate’s degree attainment. Notably, a high-quality study of dual enrollment in Tennessee is in progress. In this case, students were randomly assigned the opportunity to participate in dual enrollment. Comparing postsecondary outcomes between students who were and were not offered the opportunity to dual-enroll allows one to identify the causal effect of dual enrollment, including variability in the effect across student subpopulations. Nevertheless, the study will not be able to address whether the results in Tennessee can be generalized to Massachusetts. 
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Figure A1. Dual Enrollment Participation Counts by Grade 10 MCAS
[image: _figures/pdf/de_by_dev_mcas_dot_n.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. A student who took developmental and non-developmental courses would be counted in both groups.  

In English, students with MCAS scores around 260 were more likely to dual-enroll than students with MCAS scores around 270--approximately the 90th percentile. This did not appear to be the case for mathematics. 

Figure A2. Dual Enrollment in Non-Developmental Math/English, by Grade 10 MCAS
[image: H:\Omega Drive\Dropbox\John Hansen\project_files\figures\de_non_dev_math_reg.png][image: H:\Omega Drive\Dropbox\John Hansen\project_files\figures\de_non_dev_eng_reg.png]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. The X axis is the Grade 10 MCAS scaled score. 

Figure A3. Dual Enrollment Participation Rates by Student Race/Ethnicity, Developmental 
[image: _figures/pdf/de_non_dev_race_dot.pdf][image: _figures/pdf/de_dev_race_dot.pdf]

Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. The first number in the parentheses is the number of students who ever dual-enrolled in either subject in the graph. Within a graph, a student could have dual-enrolled in both math and English. A student who took developmental and non-developmental courses would be counted in both graphs.

Disaggregating by college-level and developmental courses in math and English, one finds that college-level English was the most prevalent for each racial/ethnic group. Approximately 1.5% of Black, white, and Asian students ever dual-enrolled in a college-level English course at a Massachusetts public college. In contrast, rates for college-level math—and whether college-level or developmental math was more prevalent—varied. For Asian students, 0.25% dual-enrolled in a developmental math course, and 1.5% (six times as many students) dual-enrolled in a college-level math course. For Black students, 1% dual-enrolled in developmental math, and 0.5% (half as many students) dual-enrolled in a college math course. Approximately 1.5% of Black and Hispanic students participated in the CDEP program. Participation rates for Asian and white students were somewhat higher, around 1.75% and 2%.  

Figure A4. College-Level Dual Enrollment by Race, Including CDEP[image: _figures/pdf/de_non_dev_cdep_race_dot.pdf]
Notes. HEIRS-identified dual enrollment for the 2013 high school graduation cohort. The first number in the parentheses is the number of students who ever dual-enrolled in non-developmental math, non-developmental English, or any CDEP course. 



Figure A5. Dual Enrollment Participation Rates by Graduation Timeline[image: _figures/pdf/de_by_source_by_gperiod.pdf][image: _figures/pdf/de_by_source_by_spring.pdf]
Notes. 2013 high school graduation cohort. 8,802 students who did not graduate in 5 years or fewer were omitted from the figure on the left. 8,423 students who never graduated were omitted from the figure on the right. 

A potential concern was that higher dual enrollment rates for summer graduates and five-year graduates could be attributable to errors in the underlying data or technical issues in identifying dual enrollment by combining information from multiple data sources. While it was not possible to verify the underlying data—i.e. that students coded as “five-year graduates” in Massachusetts’s data systems indeed graduated in five years—the figures below compared the dual enrollment rates for summer graduates and five-year graduates by data source. The most reassuring evidence was the far right bar, “All Sources.” These students were identified as ever dual-enrolling in the NSC, SCS, and HEIRS data. The bars for five-year and summer graduates were more than twice as high as the bars for four-year and spring high school graduates. Dual enrollment identification in the SCS data is particularly important, because it is directly encoded by high school personnel, not inferred from a combination of high school graduation and college enrollment dates. While the “SCS Only” bars are similar across graduation timelines, this does not mean that SCS-identified dual enrollment rates are similar across the groups. Among five-year graduates, the SCS data identified 3.3% (1,927 students) as ever dual-enrolling. Among four-year graduates, the rate was 1.5% (8,802 students). The differences are similar for summer graduates compared to spring (3.4% and 1,583 students for summer graduates, and 1.5% and 8,423 students for spring). 



Figure A6. Developmental Dual Enrollment by High School (Percent)[image: _figures/pdf/de_dev_by_hs_high_alt.pdf]
Notes. 2013 high school graduation cohort. High school graduation cohorts with fewer than 20 students omitted.

Figure A7. Developmental Dual Enrollment by High School (Count)
[image: _figures/pdf/de_dev_by_hs_high_n_alt.pdf]
Notes. 2013 high school graduation cohort. High school graduation cohorts with fewer than 20 students omitted.



Figure A8. Developmental Dual Enrollment by District (Percent)[image: _figures/pdf/de_dev_by_dist_high_alt.pdf]
Notes. 2013 high school graduation cohort.

Figure A9. Developmental Dual Enrollment by District (Count)
[image: _figures/pdf/de_dev_by_dist_high_n_alt.pdf]
Notes. 2013 high school graduation cohort.






Developmental dual enrollment participation by college for the top colleges is below. Massasoit, Mount Wachusett, Quinsigamond, Bristol, Holyoke, and Springfield Technical Community College all offer Gateway to College programs. 
	
Figure A10. Developmental Dual Enrollment College
[image: _figures/pdf/de_by_nsc_col_dev.pdf]
Notes. 2013 high school graduation cohort.



Figure A11. Cumulative Postsecondary Degree Attainment by HEIRS Dual Enrollment & MCAS
[image: _figures/pdf/barcum_nd_ela_chrt_0809.pdf][image: _figures/pdf/barcum_nd_ela_0809.pdf]
Notes. Left: 2008 and 2009 high school graduation cohorts. Right: 2008 and 2009 high school graduates (identical to Figure 27). 



Figure A12. Cumulative Postsecondary Degree Attainment by NSC Dual Enrollment & MCAS
[image: _figures/pdf/barcum_nsc_ela_chrt_0809.pdf][image: _figures/pdf/barcum_nsc_ela_grad_0809.pdf]
Notes. Left: 2008 and 2009 high school graduation cohorts. Right: 2008 and 2009 high school graduates.
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Developmental Dual Enrollment Participation by College

Massasoit Community College

Mount Wachusett Community College

Bunker Hill Community College
Quinsigamond Community College
Bristol Community College

Holyoke Community College

Middlesex Community College

Cape Cod Community College
Greenfield Community College
Springfield Technical Community College

Fitchburg State University

0 20 40 60
Students Dual Enrolling










image56.emf
Any College Degree Attainment - Cumulative
By Years After Expected HS Graduation, ELA MCAS, HEIRS Non-Dev D.E
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