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INTRODUCTION

As efforts to improve high school graduation rates have intensified over the past decade, educators and 
policy makers have increasingly advocated for providing alternative pathways to a diploma, particularly for 
underserved groups with above-average dropout rates (Advocates for Children, 2013). Simultaneously, online 
course offerings in American high schools have grown rapidly (Richards & Stebbins, 2015). Recently, these 
two trends have converged, with many schools now offering online courses for credit recovery and accelera-
tion. Credit recovery courses allow students to retake and pass courses that they have previously failed, while 
credit acceleration allows students who have fallen behind to take more than the typical number of courses 
per grading period in order to progress faster.

This report is based on a study of 24 Massachusetts high schools across 11 districts that developed credit 
recovery1  programs as part of the federally funded MassGrad initiative from 2011 to 2015.2  All of the 
schools had dropout rates higher than the state average at the start of the initiative. Students from 14 of 
the schools participated in online credit recovery, and students from 10 schools3  participated in traditional, 
classroom-based credit recovery.

The report has three main purposes: First, it provides strategies for school and district personnel interested 
in introducing or improving online credit recovery programs to help underserved students achieve a diploma. 
Second, it assesses the effectiveness of online courses for reducing dropout rates and increasing academic 
achievement, graduation rates, and college enrollment. Third, it describes typical patterns of student 
participation and performance in online credit recovery courses. 

This study contributes to the literature on online courses by: (1) focusing on credit recovery and underserved 
high school students; (2) employing rigorous quasi-experimental methods to investigate student outcomes; 
and (3) using courseware data, staff interviews, student focus groups, and structured classroom observa-
tions across multiple years to more fully understand program implementation.

1 Because credit recovery was used much more often than credit acceleration by the schools in this study, we use 
“credit recovery” as the default term, except when credit acceleration is being addressed explicitly.
2 MassGrad was a five-year federally funded dropout prevention, intervention, and re-engagement initiative that provided 
funding, technical assistance, training, and opportunities for sharing best practices to 133 Massachusetts schools 
identified as having a dropout rate higher than the Massachusetts average of 2.9% in the 2008–2009 school year. Online 
courses for credit recovery were one of many strategies used across several program types funded by the initiative.
3 Seven of these 10 schools are in one district and share a common campus. Their students took credit recovery 
courses together. The other three schools were from three separate districts. Therefore, the “10 schools” are also referred 
to as “4 sites.”
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PROGRAM BACKGROUND 

The 24 MassGrad sites examined in this study offered online credit recovery courses in both school- and  
community-based settings. One or two school personnel—typically teachers, but occasionally guidance staff and  
paraprofessionals—supervised the coursework of up to 20 students in each computer lab, and each group typically 
included multiple academic disciplines and grade levels. At all but one site, learning was almost entirely online,  
with minimal teacher-led instruction and few if any offline assignments. Teachers did provide a wide range of direct 
supports, however, as described in the student supports section. At most sites, course content was provided by  
external vendors, including Apex, Compass, Edgenuity, and Edmentum.

Depending on the site, courses were offered during school hours, after school, in the evening, on weekends, and during 
school vacation weeks and the summer. Many sites enrolled students in online courses as part of their regular school 
day schedule, and some schools shifted to that model after observing that students had inconsistent attendance at 
after-school programs. At most sites, students took one or two online courses at a time, but a few programs allowed 
over-aged, under-credited students to spend several hours per day taking up to five online courses at a time. Students 
in most programs could work on their courses outside of class time and from any location with an Internet connection, 
although assessments generally had to be completed on site. The online courses were typically competency-based, 
meaning that students could progress at their own pace, moving from one topic or course to the next once they had 
demonstrated mastery (Le et al., 2014).

Students took online courses to recover credit for full-year, semester-long, and partial courses, and the majority of sites 
offered all three options. Partial course recovery gave students the opportunity to complete units online that they had 
failed in a traditional course during the same school year. Some schools established cutoffs for students to be eligible 
for partial course recovery, such as having attained a grade of at least 40 percent in the failed quarter or semester. 
Other schools had no cutoff and used partial course recovery as an incentive to raise a student’s very low grade to 
near-passing, with the goal of motivating the student to continue trying to pass the course in subsequent quarters.

Participants in these courses were largely from underserved groups: 81 percent received free or reduced price lunch, 
48 percent were Hispanic/Latino, 20 were percent Black/African American, 20 percent were receiving special education 
services, and 13 percent were English language learners. Among those participants who were assigned a risk level 
through the state’s Early Warning Indicator System, 48 percent were deemed at high risk and 21 percent were deemed 
at moderate risk of not achieving key academic goals. 4 Finally, just 54 percent of participants who had taken the 
state’s 10th-grade English language arts exam, 33 percent who had taken the 10th-grade mathematics exam, and 20 
percent who had taken a high school science or technology/engineering exam had achieved the score required to earn 
a diploma.

4 For freshmen, the Early Warning Indicator System academic goal is passing all Grade 9 courses. For students in Grades 10 to 
12, the academic goal is graduating from high school.
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PROMISING PRACTICES

student supports

While online courses may evoke an image of unsupported students sitting alone in front of computers,  
the online classrooms in MassGrad schools were supervised by professional and paraprofessional staff 
who provided a variety of academic, behavioral, and socio-emotional supports. Staff also worked to  
address student motivation, self-management, and attendance. Most supports were provided to all 
program participants, but some were directed to special populations, such as English language learners 
or students with disabilities. 

On-the-spot academic support. Providing direct academic support to students was a major role of online 
credit recovery staff, occupying nearly half of their time during the study’s classroom observations. This 
support was provided primarily through one-to-one meetings with students, as students requested it or 
when program personnel thought that students would benefit. Group meetings were rare because in most 
cases students were taking different courses or had progressed to different lessons in the same course.

Academic support generally consisted of helping a student who was struggling to complete a given unit 
or assessment. Such support might include discussing a challenging concept, structuring an essay 
response, or working through a mathematics or science problem. In many sites, teachers also reviewed 
students’ notebooks or their online responses to course activities and assessments. This helped teachers 
determine what supports might be most productive, while also checking that students had done the work 
required to pass a given assessment. (Students often moved too quickly through a unit’s activities only to 
fail the unit assessment.) One teacher reported providing extra support to students whose course grades 
were just below passing—tutoring them on a topic so they could retake an assessment and earn a higher 
grade, or assessing their knowledge of a topic verbally and then overriding the student’s grade on the 
corresponding assessment if the student’s knowledge warranted it.

Many teachers we observed circulated in the classroom, checking in with students throughout the class 
period. This often led to students expressing a need for support or the teacher discovering a need for 
support by observing students or asking questions about their progress. It also helped teachers limit use 
of cell phones and distracting websites. One teacher reported deliberately checking in with students who 
had not asked her to “unlock” an assessment for a half hour or longer to determine whether the students 
had lost focus or encountered an obstacle. One check-in style that appeared particularly effective was a 
teacher moving around the classroom while carrying a laptop or tablet computer that was logged into the 
courseware. This enabled the teacher to perform multiple functions flexibly—providing written or verbal 
supports, accessing Internet resources to support student progress, monitoring and managing course-
ware, and managing student behavior. 
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Other teachers stayed mostly at their desks, and students would come forward to seek academic support 
as needed. While some teachers who stayed at their desks used screen-monitoring software to view all 
student screens on their own computer, this seemed more effective as a supplement to rather than a 
substitute for circulating in the classroom.

Most online credit recovery teachers were certified in one or more subjects but supervised students who 
were taking courses in a wide range of subjects. To support students more effectively, teachers often 
completed parts of the online courses themselves, watched tutorials with students, reviewed textbooks 
and websites, and consulted with colleagues. They also enlisted the support of tutors from nearby 
colleges, sent students to see teachers with relevant expertise during after-school office hours, or asked 
those same colleagues to come to the credit recovery classroom during planning periods. Administrators 
at some schools scheduled teachers with particular subject matter expertise to provide support in the 
credit recovery classroom.

Notebooks. Many sites required students to keep notebooks and considered this requirement a form of 
academic support. Students were allowed to use their notebooks when taking assessments. One site 
required a two-column notebook format that encouraged students to document vocabulary, formulas, key 
ideas, and other knowledge needed for succeeding in the course, using the second column to comment 
on these entries in ways that demonstrated their understanding. Site personnel expressed a belief that 
keeping notebooks supported study skills and literacy development, which they saw as helpful for online 
courses that often require extensive reading, listening, and written responses. At some sites, teachers 
would not give students a second attempt at an assessment until they showed adequate notebook entries 
for the corresponding unit. The final course grade at some sites included a notebook assessment.

Differentiated support for subgroups. Teachers provided additional supports to particular student  
subgroups. Students with disabilities were often supported by special education teachers or para- 
professionals in the online credit recovery classroom, and they received the accommodations specified 
in their Individualized Education Programs (IEPs). In our observations, a paraprofessional read some 
passages out loud to a student with a severe reading disability. Another student with socio-emotional and 
behavioral challenges was allowed to work in a different room, away from other students. Some students 
received clarification of instructions, took frequent breaks, used graphic organizers to develop essays, sat 
apart from other students to reduce distractions, or were allowed to work on their online courses during 
their special education support periods. Students were further supported by the courseware itself: The 
courseware used by some programs included resources such as spellcheckers, calculators, and note- 
taking supports that are often mandated by IEPs. Online courses are also generally structured into small 
modules, which is a common element of IEPs. Finally, some credit recovery teachers spoke with students’ 
classroom teachers to learn more about effective strategies for working with those students.

Additional supports were also available for English language learners (ELLs). At some sites, ELL teachers 
spent time in the online credit recovery classroom helping with translation and interpretation. Online 
credit recovery teachers, some of whom were bilingual, also provided those supports as time allowed.  
One summer program provided a group of tutors who could provide translation support in multiple 
languages. Courseware also provides translation tools, including the ability to translate readings or listen 
to lectures in other languages. The quality of translations and ease of use varies across courseware 
platforms, however, and some vendors introduced improvements during the period of our study.

One site in our study gradually abandoned their plans to include ELLs in online course offerings. They 
explained that the language- and literacy-intensive nature of the courses made this strategy an inappro- 
priate intervention for ELLs. Several other sites also noted a substantial challenge in implementing online 
courses with ELLs.



9

Formative assessment. Formative assessments were another common form of academic support. These 
assessments did not affect a student’s grade but provided both teacher and student immediate feedback 
about the student’s current knowledge. This helped teachers guide instruction and helped students guide 
their own learning. Most of the academic supports provided by teachers included elements of formative 
assessment, which allowed teachers to check student understanding and provide targeted supports.

Frequent formative assessments were also provided by the courseware used by study schools. As 
students progress through a typical lesson, they must respond to multiple choice or other closed-ended 
questions that help assess whether they have learned the material before proceeding to the next activity. 
Students can bypass some open-ended questions by entering random characters as responses, but 
teachers can view these responses when reviewing the results for a student who has failed a summative 
assessment at the end of a lesson, unit, or course. The teacher may then require the student to revisit 
the lesson and complete the formative assessments successfully before unlocking the summative 
assessment for a retake. Some courses also provide ungraded pre-tests that students can complete in 
preparation for a unit test or final exam.

Supports for motivation and self-management. Due to the self-directed nature of online learning, fostering 
student motivation is essential. An initial step in this process is generating student buy-in by explaining 
the potential advantages of participating in online credit recovery, such as flexible scheduling (in some 
programs) and the possibility of accumulating credits more quickly than in a traditional setting. Students 
will need to understand course expectations and how credit recovery differs from traditional courses. This 
may take place through conversations with teachers, guidance counselors, or fellow students, as well as 
by observing a credit recovery classroom. 

One set of strategies is related to the courseware’s 
built-in indicators—various bar charts, metrics,  

and color-coded screen elements that help teachers 
and students track performance and set goals for 

daily progress. 

Once a student is enrolled, teachers can support the development of their motivation and self- 
management through a variety of strategies. One set of strategies is related to the courseware’s built-in  
indicators—various bar charts, metrics, and color-coded screen elements that help teachers and students 
track performance and set goals for daily progress. These indicators enable teachers to offer more  
intensive support to students who are behind schedule or struggling to demonstrate mastery, while allow-
ing other students to manage their own learning process more independently. During our observations, 
many teachers brought these indicators to students’ attention during each class period, encouraging them 
to complete a specific percentage that day or week. Many students also checked the indicators frequently. 
To support students who were not making adequate progress, some teachers or administrators used the 
progress and performance indicators to provide weekly reports to guidance staff and graduation coaches.

Students’ comments about these progress indicators varied, suggesting that knowing students well  
and personalizing supports is important. One student said, “Getting constant reminders keeps me on 
track, and I need that.” Another student said the opposite: “They think they’re helping, but they end up 
distracting us. On one hand, they tell us we can go at our own pace; on the other hand, they get mad if  
you don’t make the percentage they want you to.”
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In one school, students and teachers completed an additional productivity rubric each week and then met 
to compare and discuss their assessments. The rubric contains the following four dimensions: productivity 
(“student completed at least 75 percent of their weekly module goal”); time management skills (“student 
rarely needed on-task reminders or redirection to meet program goals”); respect (“student was usually 
respectful to peers and staff and used proper etiquette most of the time”); and attendance (“student had 
one unexcused absence”).

Another way that teachers support student self-management is by creating a productive learning environ-
ment that minimizes distractions. One common distraction was excessive or loud talking, making this an 
important area around which to establish appropriate norms. Students also needed headphones to listen 
to online lectures, and most teachers allowed (or even encouraged) students to listen to music on the 
headphones in order to block out distractions. However, some students were distracted by the music or 
played music loudly enough to distract others. Two schools stopped allowing students to listen to music 
after concluding that it caused too many distractions and power struggles between teachers and students. 
In addition, several schools used Internet filters to block student access to games, social networking, and 
other websites, although some students said that they could easily bypass the filters.

Computers in the credit recovery classroom should be positioned to reduce student-to-student distractions 
and enable teachers to easily monitor students’ screens and move into position for one-to-one support. 
The classroom layout that appears to be most effective is arranging computers around the periphery of 
the room, with students’ desks facing the walls and the teacher’s desk facing into the middle. One study 
site with this arrangement also installed carrels. Another effective arrangement lines up computers in 
multiple rows facing in the same direction, enabling the teacher to see all screens from the back of the 
classroom. As mentioned earlier, some teachers used screen-monitoring software to view all student 
screens on their own computer. Classrooms in which students faced each other or took laptops from a 
cart and made their own seating arrangements appeared to be less productive.

Socio-emotional and behavioral supports. Many students’ progress was influenced by their emotional 
state, and some study sites provided socio-emotional supports to address these needs. Multiple teachers 
provided opportunities to “blow off steam,” such as venting to the teacher or a peer for the first few 
minutes of class, or leaving the classroom briefly to speak with student support personnel. Many teachers 
also circled the room offering praise and encouragement, highlighting students’ progress, and pointing out 
concrete next steps when students felt frustrated or overwhelmed. One school combined their summer 
online credit recovery program with a series of group sessions on self-control and self-understanding.

The programs with the fewest behavior problems appeared to be those where teachers fostered an 
optimal balance of authority, support, and flexibility. Most teachers actively moved around the room, 
supporting students and monitoring their activities. A few teachers, however, had minimal interactions 
with students and ignored unproductive student behaviors, such as sending text messages or surfing the 
Internet, as long as the student was not disruptive. Establishing classroom expectations and administering 
them with a warm but authoritative style appeared to be an effective form of behavioral support. 

Attendance supports. Students taking online courses benefited from the strategies that their schools, 
often in collaboration with guidance or student support personnel, used to address the attendance 
challenges of all students. These strategies included calls and letters home, speaking with these students 
on days when they came to school, scheduling family meetings at school, and conducting home visits. For 
students whose parenting, caretaking, or work responsibilities were barriers to attendance, some schools 
created flexible scheduling options such as a shortened school day that consisted of a three-hour online 
credit recovery block either early or late in the school day. 
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Some attendance supports were specific to summer and after-school programs. Providing food promoted 
better attendance and focus as well as improved behavior. Many students also needed transportation to  
and from summer programs, or a late bus or city bus pass for after-school courses. In one school, staff 
members were assigned to position themselves in hallways and near school exits to steer students toward  
after-school programs, which had a positive impact on attendance. Some after-school programs had very 
flexible attendance policies, while those with stricter policies communicated clear expectations to both 
students and families.

program elements and policies

Customizing courses. Most sites customized their online courses based on pre-assessments that determined 
students’ prior degree of mastery of course standards. The resulting courses included only the standards on 
which students had not yet demonstrated mastery. Some sites referred to this as “fast tracking” because it 
enabled students to complete their courses more quickly.

Most sites used either comprehensive pre-tests (taken before starting the course) or unit-level pre-tests (taken 
before starting each unit). Each courseware platform enabled one or both of these two approaches and then 
automatically customized the course based on a student’s performance.

Two sites did not use the courseware’s pre-tests. Instead, the credit recovery teacher spoke with classroom 
teachers to determine which standards the students had mastered when they took the course previously.  
They then tailored the online course accordingly. This approach was much more time intensive, and teachers 
at both sites expressed concerns about its practicability.

One site did not use fast tracking for most of its online credit recovery students because school personnel  
believed that these students had very limited prior knowledge of course materials. The credit recovery teacher 
reported that students had been annoyed by having to take the pre-tests, knowing they would score poorly.

Fast tracking had one subtle unintended consequence: At most sites, students who scored higher on pre-tests 
were held to higher standards than lower-scoring students. A hypothetical example illustrates the issue, based 
on a school with a 60 percent threshold to earn a passing grade. Student A scored 0 percent on the pre-test 
and therefore needed to pass at least 60 percent of the course. Student B scored 50 percent on the pre-test 
and, thus, to meet the same standard as Student A, would only need to pass an additional 10 percent of the 
course. However, most schools required Student B to pass 60 percent of the customized course created by 
the courseware, which comprises an additional 30 percent of the original course material (i.e., 60 percent of 
the 50 percent that the student had not passed in the pre-test). This means that Student B was required to 
pass 80 percent of the original course material, but Student A was only required to complete 60 percent.

This policy was also applied to students whose pre-test score exceeded the school’s threshold for passing 
the course. In other words, students who scored 60 percent or above on the pre-test were not given credit for 
the course until completing 60 percent of the remaining material. This happened with hundreds of students, 
many of whom scored 80 percent or above on course pre-tests.5  Some of these students were native Spanish 
speakers taking a Spanish course; others had learned the material in a traditional course but failed due 
to inadequate attendance—an example of “seat time” policies that require all students to spend the same 
amount of time in a course, regardless of their mastery level. Although this policy was applied in several sites, 
teachers and administrators had not structured the system deliberately and had not recognized the unequal, 
potentially problematic, standard that it imposed—for instance, if Student B failed to graduate despite having 
reached the same standard applied to Student A.

5 Detailed pre-test score distributions are provided in Figure 2, in the “Student Participation and Performance” section.
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Grading policies and practices. Assigning grades to online credit recovery courses raises many questions: 
What constitutes a passing grade? How are the original failing grade and the new passing grade  
reflected on the transcript and in the grade point average (GPA), if the school calculates one? What 
competency-based and/or “seat time” requirements are taken into account? Is anything counted other 
than assessments provided by the courseware? 

The MassGrad schools provided diverse answers to these questions. To pass an online course, most 
schools required students to attain the same grade that the school required for teacher-led courses, 
typically 60, 65, or 70 percent. A few schools used the grade calculated by the courseware, which was a 
weighted average of scores on course assessments. However, most schools also factored in participation 
grades, notebooks, or offline assignments that counted for 20 to 30 percent of the total grade. One school 
developed its own formula that used metrics from the courseware but weighted them differently than the 
courseware did. (That school weighted 60 percent for unit mastery tests, 20 percent for the final exam, 
and 20 percent for student notebooks.)

Policies for what appeared on student transcripts also varied widely. At most schools, the original failing 
grade stayed on the transcript and was used in calculating the GPA. At others, the recovered course 
appeared as a “pass” or simply an extra credit on the transcript, without affecting the GPA. At still other 
schools, the old grade and the new grade were both included in GPA calculations, or a passing grade for 
an online course raised the grade to the school’s lowest passing threshold, usually a 60. 

Two of the greatest obstacles that teachers face 
in implementing competency-based grading are 

the logistics of supporting students who progress 
at different speeds and the burden of creating 
additional assessments for students to retake  

as needed.

One school used a fully competency-based approach: The course grade was based exclusively on the 
final level of mastery that the student demonstrated. In this paradigm, initial assessments are seen as 
steps on the path toward mastery, so no penalty is applied for low grades in previous marking periods or 
courses.

Two of the greatest obstacles that teachers face in implementing competency-based grading are the 
logistics of supporting students who progress at different speeds and the burden of creating additional 
assessments for students to retake as needed. Online courses greatly reduce these two challenges 
because flexible pacing and multiple versions of assessments are fully integrated into most courseware. 

When schools apply “seat time” grading policies to online courses, issues of fairness emerge. For 
example, one teacher had proposed that her district award course recovery credit to any student who 
scored 80 percent or higher on the pre-test of an online course. The district, whose passing grade for a 
traditional course is 60 percent, did not approve the proposal, essentially requiring a higher standard for 
those students. Another school awarded credit to students who reached a given level of performance in 
45 hours; students who performed at that same level after only 25 hours were required to work for an 
additional 20 hours toward an even higher level of proficiency. The school recognized the fairness issues 
raised by this policy. They were attempting to find solutions that were fair while also keeping students 
engaged in productive work even after they had attained the school’s minimum standard for passing.
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Although the ability to retake assessments was an asset for those schools implementing more  
competency-based approaches, it also led to some students taking and failing assessments repeatedly 
without first working through the corresponding course materials. Some sites utilized a courseware 
feature that limited the number of times a student could attempt a given assessment. That number 
could be set by the teacher, school, or district. If a student reached the limit (typically three attempts), 
the teacher had to “unlock” the assessment before another attempt was possible. Before unlocking it, 
teachers required the student to show evidence of engagement with the material, such as having taken 
notes on the relevant tutorials or having completed the unit’s formative assessments.

The grading software used at some sites also presented obstacles to competency-based grading. For 
example, one site’s software required a grade to be assigned each quarter to every course, and the 
four quarterly grades were averaged to determine the course grade. Under this system, a student who 
progressed slowly (and received failing grades) for the first three quarters but then working rapidly and 
successfully during the fourth quarter could fail the course despite demonstrating full mastery of all  
standards. Schools that want to move toward competency-based grading while maintaining traditional 
(e.g., quarterly) reporting systems will need to find software that supports this approach or create work-
arounds within their systems. 

Working anytime, anywhere. All study sites encouraged students to work on their online courses outside 
of program hours, which they could do anywhere with an Internet connection. Teachers estimated that 
about a quarter of their students worked at home at some point (average 26 percent, range 10 to 50 
percent). A small percentage of students did most of their work at home due to family responsibilities, 
employment, school phobias, or medical issues that prevented regular school attendance, but these 
students were required to come to school at least weekly for a brief meeting with teachers.

Most teachers agreed that students who worked off site finished their courses more quickly, although 
some students offset their strong progress at home by making minimal progress at school. Students also 
tended to work off site more when they had already made substantial progress in a course, at the end of 
the semester, or when graduation deadlines approached. One site reported that over a three-year period, 
they offered about 10 students the opportunity to complete an online course entirely at home, and none 
of the students succeeded in earning credit.

Barriers to off-site work included needing support from a teacher, lack of a computer or an Internet 
connection at home, or the courseware not working well on the student’s home computer, tablet, or 
smartphone. One teacher sidestepped technology obstacles by giving printouts of course readings and 
assignments to students to take home. Sometimes she gave students a printout of a writing assignment  
a week or two before they would encounter it in the online course, which she said gave them more time  
to think about the topic and helped them finish it more successfully.

A substantial obstacle to completing off-site work was that most programs required students to complete 
assessments at school to prevent cheating. Most lessons are followed by brief assessments, so this 
requirement generally limited students to completing an hour or less of work off site before they needed 
to return to school for an assessment. One site addressed this problem by allowing off-site completion 
of lesson assessments but not unit or course assessments; that site did not count lesson assessments 
in the course grade. Another site allowed students to complete assessments at home during vacations, 
although this required teachers to monitor the courseware, emails, or text messages to know when 
students needed an assessment unlocked.

Finally, students at one site were allowed to use off-site work to earn back absences. Students at this site 
spent 2.5 hours per day doing online credit recovery and did not take any traditional courses. The district’s 
policy was that students with more than 12 unexcused absences from a year-long course could not  
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receive credit, regardless of their academic performance. Many students in the credit recovery program 
had exceeded this limit for unexcused absences. By making a day’s worth of progress off site—which 
this site defined as completing two percent of each of their courses—they could earn back one absence. 
(While this approach could be criticized for equating competency with seat time, it could also be seen as a 
creative way to utilize competency-based assessment in a context where seat time policies predominate.)

Selecting courseware. Gathering systematic information to endorse specific courseware was not a goal of 
the study, but school and district personnel often mentioned strengths and limitations of the courseware 
they were using. Several sites also explained why they had changed courseware during the course of the 
study. The courseware used for most courses was Apex, Compass/Odyssey, Edgenuity, Moodle, and Plato. 
Small groups of students also used Study Island and Think Through Math.

Moodle is an open-source learning platform that school personnel can use to develop their own online 
courses. Several schools stopped using Moodle during the study period, owing to the effort required to 
create and maintain high-quality courses across a range of academic subjects and levels. Two schools in 
the same district shifted toward a more traditional teacher-led credit recovery format. The other schools 
began offering online courses provided by an external vendor, which they said yielded better student 
outcomes than Moodle courses and was worth the expense. Perceived savings of using Moodle courses 
may be illusory given the costs of paying teachers to develop the courses and the abandonment of many 
courses when they become out of date (e.g., due to expired web links or misalignment with changing 
standards) or when teachers who know how to use them leave the school or district.

Several sites changed external vendors during the study period. Academic rigor and student engagement 
were primary considerations. One courseware platform was seen as having too many low-level, fact-based 
questions that students could answer through Internet searches, making it too easy for students to 
skip lectures and retake assessments repeatedly without engaging deeply with the material. Educators 
also complained that tutorials in that platform were too text based—a problem for students with reading 
challenges. The platforms that multiple sites moved to were perceived to require higher-level processing, 
such as responding in sentence form after analyzing written passages. Some platforms were also seen as 
more engaging and motivating to students because they provided more lively lectures, a wider variety of 
activities and assessments, more audio and video material, more frequent formative assessments, and 
clearer progress and performance metrics. For example, in one platform, students watch a lecture (with 
no fast-forward option) in place of a reading, and questions pop up to check for understanding and ensure 
students’ attention.

Every courseware option had its strengths and 
limitations; no site reported finding the perfect option 

for its local needs and priorities. 

Administrative and curricular features were also considered when changing courseware. For example, 
one district was replacing desktop and laptop computers with iPads and Chromebooks, so they switched 
to courseware that was more compatible with their new hardware; the courseware they chose was also 
less expensive and offered better technical support. While all courseware used by study sites was highly 
customizable, some platforms were easier to align with district standards or the Common Core State 
Standards. 

Every courseware option had its strengths and limitations; no site reported finding the perfect option 
for its local needs and priorities. One site changed courseware and obtained many of the benefits just 
described but was surprised to lose a valuable feature of their old courseware. (The feature had made 
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it easier for teachers to manage the courses of students who switched between online credit recovery 
programs within the district.) An administrator said, “Even though we vetted [the new courseware] as 
much as we could, you can’t really know the intricacies until you’re working in the system.” Nonetheless, 
the issues reported by study sites may be helpful to districts that are evaluating their own courseware and 
considering alternatives.6 

Selecting students. Recognizing that students have previously failed traditional classes and fallen behind in 
credits, school personnel typically want to assess who is likely to succeed in online courses and contribute 
to an environment in which other students can succeed. Thoughtful selection is also necessary because 
most schools have limited personnel, courseware licenses, and computers available to support online 
credit recovery.

A student’s grade level was a common selection criterion, but different schools selected different grade 
levels based on local priorities. Some schools strongly favored 12th graders who only needed one or two 
course credits to graduate. One school with a very high dropout rate gave priority to 10th graders over 9th 
graders, arguing that even though the students in both grade levels had failed courses, the older students 
had shown potential to graduate by completing 9th grade. One administrator described how three vice 
principals who oversaw three different grade levels each made a different case about which under-credited 
students should take online courses—9th graders to “get off on the right foot,” 11th graders so they are 
not unduly pressured during senior year, and 12th graders to make sure they graduate. 

Across study schools, all grade levels were well represented, with similar percentages for 9th (21 percent), 
10th (19 percent), and 11th (24 percent) grades, and a somewhat greater representation of 12th graders 
(36 percent). The higher percentage of 12th graders likely reflects two trends reported by schools: that 
students who were close to graduating were more motivated to complete online courses, and that schools 
placed a high priority on supporting 12th graders in earning their final credits needed for graduation. 

Some sites reported enrolling too many students, particularly during the initial years of MassGrad funding, 
and then having insufficient personnel to provide support. Some sites also reported enrolling students who 
were unlikely to succeed for reasons such as low literacy levels or English proficiency, high need for teacher 
support, or external commitments such as jobs and child care that precluded involvement in programs 
offered outside of regular school hours. Finally, some students were assigned to online courses but were 
unwilling to participate. 

In response to these enrollment challenges, schools enlisted teaching and guidance personnel to identify 
students who were most likely to follow through and succeed. One school required students with serious 
behavior or attendance issues to sign contracts, and their participation in online courses was contingent 
on fulfilling the terms of the contracts. Two schools excluded students based on characteristics such as 
very low reading levels or not having passed the state’s 10th grade English language arts and mathematics 
exams. Most schools, however, said that they were willing to give any student a chance; these schools did 
not exclude students based on test scores, reading levels, or similar criteria. Finally, some schools looked 
at students’ past performance in online courses, and students who had been successful in recovering 
credits were given preference for additional online courses.

Allocating personnel time. Personnel in online credit recovery classrooms were asked to estimate the 
percentage of their time spent in five categories of tasks. Table 1 shows the average of their responses, 
as well as the lowest and highest responses in each category. In most learning labs, teachers struck 
a balance in how they allocated their time between managing the courseware, managing the learning 

6 A 2014 request for proposals from courseware vendors by the El Paso, Texas, school district provides an extensive 
list of criteria for courseware selection. See http://10ba4283a7fbcc3461c6-31fb5188b09660555a4c2fcc1bea63d9.
r13.cf1.rackcdn.com/02/da305e621fb9b66fa0c32bc45479eafb.pdf.
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environment, and providing direct student support. Providing academic support to students was the  
highest ranked activity (42 percent), followed by monitoring and conducting administrative tasks related  
to the software (24 percent), and providing non-academic support to students (22 p percent).

Table 1: Allocation of Classroom Time by Online Credit Recovery Personnel (N=20)
Work Category Average (%) Lowest (%) Highest (%)
Providing academic support to students 42 15 80
Monitoring and conducting administrative tasks 
related to the courseware

24 1 65

Providing non-academic support to students (e.g., 
related to motivation, organization, use of time)

22 5 50

Other tasks related to supporting students’ online 
credit recovery coursework

7 0 25

Tasks not related to supporting students’ online 
credit recovery coursework

5 0 15

  

It appeared that this balance was not dictated by school leadership because in some schools the different 
teachers allocated their time very differently. A few teachers monitored the courseware very closely, 
almost never left their chairs, and demanded a very quiet classroom environment. These teachers had 
frequent, brief interactions with students that focused almost entirely on unlocking assessments and 
encouraging students to complete a specified percentage of the course that day. At the opposite end of 
this dimension, a teacher in one after-school program seemed virtually unaware of the courseware’s moni-
toring and management features. The classroom was loud and chaotic, few structures were apparent that 
supported student planning or goal setting, and students made minimal progress. A similar environment 
was observed in one school where the teacher was assigned to the credit recovery classroom during her 
preparation period, spent most of the time grading papers, and was frequently out of the room.

Many factors undoubtedly influenced this range of time allocation approaches. It is important for teachers 
and administrators to recognize that this range exists and to make a deliberate choice, possibly by 
experimenting with different approaches over time in order to identify what is most effective with their 
specific students. The middle ground adopted by the majority of schools appeared to meet the complex 
instructional and administrative demands of the online learning lab most effectively.
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EFFECTIVENESS OF ONLINE 
COURSES FOR CREDIT RECOVERY 

This section presents findings from statistical analyses that compared the graduation, dropout, college 
enrollment rates, and state assessment scores of online credit recovery students with students who did 
not participate in credit recovery. We used rigorous, quasi-experimental, matched comparison group 
designs to draw strong conclusions about the effectiveness of online courses (Cook and Campbell 1979).7  
Technical descriptions of the statistical methods are presented in Appendix A. Findings regarding course 
passing rates of students who participated in both online and traditional credit recovery are also  
presented.

The study included students who participated in credit recovery courses in school years 2011–12 (SY12), 
2012–13 (SY13), and 2013–14 (SY14). Effects of participation were assessed during students’ final year 
of participation in credit recovery, one year later, and two years later. Depending on the time period and 
outcome indicator, different groups of students were included in different analyses. For example:

• Dropout status during the final year of participation could be assessed for students in all three study   
 years, whereas dropout status two years after participation could be assessed only for students whose  
 final year of participation was SY12. 

• Graduation status two years after the final year of participation could be assessed for students whose  
 final year of participation was 10th, 11th, or 12th grade, whereas graduation status during the final   
 year of participation could only be assessed for students whose final year of participation was   
 12th grade.

• College enrollment was assessed for students from the SY14 graduating cohort,8 regardless of their   
 final year of participation in credit recovery. 

• Tenth-grade scores on the Massachusetts Comprehensive Assessment System (MCAS) test were   
 assessed for students who were in 9th grade in SY12 or SY13. 

Analyses included 2,193 students who participated in online credit recovery in 14 sites and 1,848 
students who participated in traditional credit recovery in 4 sites. The comparison sample included all 

7 Treatment and comparison groups were matched on gender, race/ethnicity, low-income status, English language 
learner status, disability status, grade level, rate of school attendance, and pre-intervention test performance.
8 The SY14 graduating cohort includes students who began high school in September 2010, adjusted for students 
from the same cohort who joined or left the state after that date.
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22,099 students who were enrolled in the same program sites in SY12, SY13, and/or SY14 but did not 
participate in online credit recovery.

Each site applied their own criteria to assign students to online or traditional credit recovery courses; in 
other words, students were not randomly assigned. To minimize any differences that may have existed  
between the treatment and comparison groups prior to the intervention, rigorous propensity score 
weighting procedures were used to weight each of the comparison students according to their similarity  
to students in the treatment group (Rubin 2001).

findings

A complex picture emerged regarding the impact of participating in online credit recovery courses. 
Compared with students who did not participate in credit recovery, online credit recovery students were 
more likely to graduate two years after participation and less likely to drop out during the final year of 
participation. However, they were less likely to enroll in college the year after graduation, and they had 
lower scores on the state’s mathematics and science exams.

Program impacts that were statistically significant are summarized in Table 2 through Table 5 below.  
Results for all models are provided in Appendix B. Each table notes three levels of significance, or 
“p-values.” Lower p-values correspond to a higher degree of confidence that a result represents a  
true difference between groups rather than random variation in the data.

For graduation, dropout, and college enrollment, the tables also provide odds ratios, indicating the degree 
of impact of the intervention.9  An odds ratio greater than one indicates that the outcome was more likely 
for participants than non-participants, while an odds ratio less than one indicates that the outcome was 
less likely for participants than non-participants. For example, an odds ratio of 1.3 for graduation status 
means that participants were 1.3 times as likely as non-participants to graduate. An odds ratio of 0.7 for 
dropout status means that participants were 0.7 times as likely to drop out. 

For MCAS scores, the tables provide the beta (β) statistic to indicate the average expected difference in 
MCAS scores between treatment and comparison students. For example, a beta of -4.5 means that MCAS 
scores of participants averaged 4.5 points lower than MCAS scores of non-participants.

The tables also provide a 95 percent confidence interval (CI), recognizing that the sample of students  
in the study might be somewhat different from the full population from which they were drawn. The 
confidence interval provides a range that has a 95 percent chance of including the true value of the  
odds ratio or beta statistic for that population.

Graduation status. Students who participated in online credit recovery were 1.77 times as likely as 
non-participants to have graduated two years after their final year of participation. There was no  
difference during the final year of participation, or one year later.

Results varied by subgroup. Female, male, Hispanic/Latino, 11th-grade, and low-income students were  
all more likely to have graduated two years after their final year of participation.10  Notably, female  
participants were 1.99 times as likely (almost twice as likely) as non-participants to have graduated two 
years after their final year of participation, but were only 0.52 times as likely to have graduated during 
their final year of participation. All statistically significant findings are summarized in Table 2.

9 Researchers seeking effect sizes can calculate them directly from the reported odds ratios by subtracting one (1). 
Effect sizes for MCAS results were calculated separately and are reported in relevant tables and appendices.
10 Low-income status was determined based on eligibility for free or reduced-price lunch.
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Table 2: Graduation Status – Online Credit Recovery vs. No Credit Recovery
 Student Group Odd Ratio 95% CI

Two Years After Participation 

All 1.77** [1.13, 2.76]
Female 1.99** [1.32, 2.99]

Male 1.70** [1.04, 2.77]
Hispanic/Latino 1.96** [1.14, 3.38]

Low Income 1.65** [1.18, 2.29]
Grade 11 2.61** [1.40, 4.87]

One Year After Participation

Female 1.49* [1.08, 2.07]
Black/Afr. Amer. 1.24* [1.02, 1.51]
Hispanic/Latino 1.37* [1.03, 1.84]

Grade 11 1.92** [1.18, 3.11]

Final Year of Participation

Female 0.52** [0.33, 0.85]
White 0.56** [0.67, 0.86]

Social Studies 
Courses

0.53*** [0.37, 0.75]

*p < .05, **p < .01, ***p < .001. Note: Only statistically significant results are presented. Analyses were 
conducted for the following groups: all students, female, male, Black/African American, White, Hispanic/
Latino, low income, English language learners, students with disabilities, grades 9–12, and participants in 
English language arts, mathematics, science, social studies, and elective courses. There were too few Asian 
students to conduct valid analyses for that subgroup. 

Dropout status. Students who participated in online credit recovery were 0.57 times as likely (in other words, 
almost half as likely) as non-participants to drop out during their final year of participation. They were no 
more or less likely than non-participants to drop out one or two years after their final year of participation.

Results varied by subgroup. Male, Black/African American, White, and low-income participants, as well as 
participants taking science or elective courses, were less likely than non-participants to drop out during their 
final year of participation. The only difference one or two years after participation was lower dropout rates for 
11th-grade participants. All statistically significant findings are summarized in Table 3.

Table 3: Dropout Status – Online Credit Recovery vs. No Credit Recovery
Student Group Odds Ratio 95% CI

Two Years After Participation NS — —
One Year After Participation Grade 11 0.49* [0.24, 0.97]

Final Year of Participation

All 0.57* [0.33, 0.99]
Male 0.53* [0.31, 0.91]

Black/Afr. Amer. 0.36** [0.17, 0.75]
White 0.45* [0.21, 0.96]

Low income 0.58* [0.35, 0.98]
Elective Courses 0.49** [0.31, 0.78]
Science Courses 0.47** [0.25, 0.88]

*p < .05, **p < .01. Note: “NS” means “no significant findings.” Only statistically significant results are 
presented. Analyses were conducted for the following groups: all students, female, male, Black/African  
American, White, Hispanic/Latino, low income, English language learners, students with disabilities, grades 
9–12, and participants in English language arts, mathematics, science, social studies, and elective courses. 
There were too few Asian students to conduct valid analyses for that subgroup. 
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College enrollment. Students in the 2014 graduating cohort who participated in online credit recovery 
were 0.37 times as likely (about a third as likely) as non-participants to enroll in college the year after 
graduating from high school, as shown in Table 4. However, this result should be interpreted with caution 
because, even after weighting, the online credit recovery group was not equivalent to the group of 
non-participating students. Specifically, the non-participant population had: higher average pre-treatment 
English, mathematics, and science MCAS scores; a smaller proportion of Hispanic/Latino students; a 
higher average rate of attendance; and a lower proportion of 9th-grade students.

Table 4: College Enrollment of SY14 Cohort Graduates – Online Credit Recovery vs. 
No Credit Recovery

Student Group Odds Ratio 95% CI
All 0.37†*** [0.28, 0.50]

***p < .001. †Model results indicate that, even after weighting, the comparison group had higher 
pre-treatment English language arts, mathematics, and science MCAS scores; a smaller proportion  
of Hispanic/Latino students; higher average rate of attendance; and a lower proportion of 9th- 
grade students. 

MCAS scores. Ninth-grade students who participated in online credit recovery scored an average of 4.5 
points lower on the 10th-grade mathematics MCAS assessment, and 5 points lower on the science MCAS 
than their closely matched peers who did not participate in online credit recovery (Table 5). There was  
no significant difference between 9th-grade students who participated in online credit recovery and  
those who do not participate in online credit recovery on the 10th-grade English language arts MCAS 
assessment.

Table 5: MCAS Scores – Online Credit Recovery vs. No Credit Recovery
Subject β Effect Size 95% CI
Mathematics -4.50*** -0.23 [-5.75, -3.25]
Science -5.01*** -0.36 [-5.74, -4.28]

***p < .001. Note: Only statistically significant results are presented.

Course passing rates. The analyses presented above compared educational outcomes for online  
credit recovery participants with outcomes of students who did not participate in credit recovery. Similar 
analyses comparing educational outcomes of online credit recovery participants to traditional credit  
recovery participants were not possible because each study school provided either online or traditional 
credit recovery courses but not both. Consequently, the impact of the online courses could not be 
assessed separately from possible influences of the schools where they took place. However, important 
differences between online and traditional credit recovery courses were identified in relation to course 
passing rates and the time of year that courses were offered (i.e., school year versus summer).

For school year 2013–14, study sites provided data for each student indicating the number of credit 
recovery courses they attempted, the number of course credits they earned, and whether each course 
was taken during the school year or the summer. Table 6 compares the course passing rates for students 
participating in online and traditional credit recovery during each time period.
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Table 6: Course Passing Rates for Online and Traditional Credit Recovery Courses
Group School Year 2013–14 Summer 2014

Course 
Passing 
Rate (%)

Students (N) Avg # of 
Courses 
Taken

Course 
Passing 
Rate (%)

Students (N) Avg # of 
Courses 
Taken

Online 55 649 2.0 78 268 1.4
Traditional 67 319 3.5 90 593 1.9

During both the school year and the summer, the course passing rate for traditional credit recovery courses was 
12 percentage points higher than for online credit recovery courses. In addition, the course passing rates for 
both online and traditional credit recovery courses was more than 20 percentage points higher in the summer 
than during the school year. The average number of courses taken was greater for traditional credit recovery, 
particularly during the school year. This was driven in part by one site where students were enrolled exclusively 
in traditional credit recovery courses for the full school year and took an average of 7.1 courses.

discussion

Online credit recovery had a positive effect on graduation and dropout during some time periods but no effect 
during other time periods. Specifically, participants were significantly more likely to graduate two years after 
participation and significantly less likely to drop out during the final year of intervention. College enrollment and 
MCAS performance outcomes did not favor online credit recovery participants, who were significantly less likely 
than non-participants to enroll in college the year after graduation and scored significantly lower on the mathe-
matics and science MCAS exams. 

There are multiple plausible explanations for this pattern of findings. All of the hypotheses presented below 
would require confirmation through additional research. For all findings, it is important to keep in mind that this 
was a quasi-experimental study, not an experimental study. In other words, students were not randomly assigned 
to treatment or comparison conditions. Despite rigorous (and very successful) efforts to balance the treatment 
and comparison samples on many relevant variables, it is possible that differences between these samples 
existed prior to treatment on variables that were not included in analytic models.

Graduation status. Participating in online credit recovery courses increased graduation rates two years after 
participation but not one year afterwards or during the final year of participation. One explanation may be that 
analyses of different time periods included different groups of students. Specifically, the analyses for graduating 
during the final year of participation could only include 12th graders. The analyses for one year after participa-
tion included 11th and 12th graders, and the analyses for two years after participation included 10th, 11th, 
and 12th graders. The students who participated in 10th or 11th grade might have received additional supports 
after participation that worked in combination with their online credit recovery courses to improve their chances 
of graduating. Alternatively, their opportunity to recover credits in earlier grades might have increased their 
engagement in school, leading to higher graduation rates. 

Dropout status. Participating in online credit recovery courses decreased dropout rates during students’ final 
year of participation but not one or two years after intervention. This may suggest that online credit recovery is 
an effective strategy for keeping at-risk students enrolled in school during the intervention but is not an effective 
dropout deterrent after participation is complete. Since only students from the first year of the study could be 
included in analyses looking two years out, this finding may also indicate that the quality of program implemen-
tation improved as the sites gained greater experience with offering online courses. 

College enrollment. Online credit recovery participants from the 2014 graduating cohort were less likely to  
enroll in college than non-participants. This is an outcome which could have been affected by pre-treatment 
differences between intervention and comparison students on variables that were not available for inclusion 
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in analytic models, particularly variables that are typically assessed as part of a college application process (e.g., 
grade point average and participation in Advanced Placement courses or extracurricular activities). For example, 
the fact that online credit recovery participants had all failed courses could mean that their GPAs were lower 
than students in the comparison group. One follow-up analysis that might support this hypothesis is that online 
credit recovery participants were more likely to enroll in community college and less likely to enroll in four-year 
public or private institutions than comparison students.

MCAS scores. Ninth-grade online credit recovery participants scored lower than non-participants on the mathe-
matics and science MCAS exams, but there was no difference on the English language arts exam. One possible 
explanation of these findings would be that the content presented in traditional mathematics and science 
classrooms, as well as supplemental MCAS test preparation activities, are better aligned with the MCAS exam 
than online courses. 

Academic subjects. Online course participants in science or elective courses were less likely to drop out during 
their final year of participation, and 12th graders who participated in online social studies courses were less  
likely to graduate than non-participants. These findings suggest that online courses in different academic 
subjects may be more or less effective for particular subgroups of students, or that individual courses within  
a given subject may affect key student outcomes, while others do not.

Course passing rates. Course passing rates were much higher for traditional credit recovery than online  
credit recovery courses; rates were also much higher for summer courses than for courses offered during  
the school year. These findings raise important questions that cannot be answered by this study. For example:  
Do traditional courses have more appropriate student supports or more effective instructional approaches?  
Are the students who select or are assigned to online courses less prepared or less motivated than  
students in traditional courses? Are online courses more difficult? Do students pass summer courses at a  
higher rate because of the intensive time frame with multiple course hours per day? The explanations for  
the observed differences are likely a combination of these and others factors, with clear implications  
for selecting and structuring effective interventions. Suggestions for further research are offered in the  
recommendations section.
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STUDENT PARTICIPATION AND 
PERFORMANCE IN ONLINE 
COURSES

To learn about students’ experiences in online credit recovery courses, we obtained course data from 
study sites through agreements with Apex, Edgenuity, and Edmentum (which offers Plato). By matching 
course data with MassGrad and the Department of Elementary and Secondary Education databases, 
we identified records for 2,223 students and 6,742 online credit recovery courses taken with MassGrad 
support from September 2012 through August 2014. Appendix A provides additional information about 
the methods used to analyze these data.

About two-thirds of online credit recovery students attempted to recover more than one course during the 
three-year period for which data were available. Most students (73 percent) took one to three courses. 
Online courses were used to recover credit across all content areas (Figure 1). The most common 
content areas were mathematics (28 percent) and English language arts (22 percent). The “other core 
and electives” category in Figure 1 and throughout this section includes both elective courses and core 
requirements such as world languages, health, and physical education.

Figure 1: Online courses completed by content area
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Prior knowledge and mastery. Students entered online courses with a range of prior knowledge. Their 
median pre-test score was 51 percent, but scores varied widely (Figure 2).11  About a third of the students 
scored 60 or above on the pre-test, suggesting that they had mastered much of the material the first time 
they took the course despite receiving a failing grade. They may have failed the original course for reasons 
other than academic mastery, such as low participation or behavior grades, not completing assessments 
to the best of their ability, or excessive absences. Some of the high pre-test scores also represent credit 
acceleration students taking a course for the first time who have strong prior knowledge, such as native 
Spanish speakers taking a Spanish course.

Figure 2: Pre-test scores of online credit recovery students 
Course pre-test (Edgenuity sites)

    

              
    

11 For Edgenuity, the data in Figure 2 reflect scores on course-level diagnostic tests (hereafter “pre-tests”). For Plato, 
the data reflect average scores across all unit pre-tests that a student completed in a given course. The different shapes 
of the two distributions may result from this difference in how pre-tests are conducted and scored across the two 
platforms. Pre-test scores were not available for Apex courses.
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The proportion of students scoring 60 and above ranged from 18 percent for mathematics courses to 59 
percent for other core and elective courses. The large number of high scores on the Edgenuity pre-tests is 
largely due to other core and electives courses, including languages, which were taken by many students 
in one large district that used Edgenuity.

Time to course completion. Half of online courses were completed in 20 hours or less, and the average 
completion time was 28 hours. The range of time it took for students to complete a course was from 
less than an hour to nearly 200 hours, with about 4 percent of students spending more than 100 hours 
to complete a course (Figure 3). The high degree of variability is not surprising, given the individualized 
nature of online credit recovery and the different purposes for which courses were taken, including full 
course recovery, partial course recovery, and credit acceleration.

Figure 3: Time required to complete online courses

Median time to course completion varied substantially by content area. Mathematics courses required 
the most time (27 hours), followed by English language arts (25 hours), social studies (23 hours), and 
science (19 hours). Other core and elective courses required the least time (11 hours). However, time to 
completion also varied substantially within each content area (Table 7).
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Time to course completion also differed significantly for three student subgroups.12  Students with 
disabilities took longer than other students to complete science and other core and elective courses, 
English language learners took longer to complete mathematics and English language arts courses,  
and Hispanic/Latino students took longer to complete English language arts courses.

The duration of an online credit recovery course also varied considerably. The median course completion 
time was 36 days, and the average was 59 days. About 5 percent of students took 200 days or longer 
(Figure 4).

Figure 4: Duration of online courses

Relationship between prior mastery and time to course completion. Students with higher pre-test scores 
were able to complete their online credit recovery courses in significantly less time on average than those 
with lower pre-test scores (Figure 5).13  Specifically, every point a student earned on the pre-test corre-
sponded to a decrease in course completion time by an average of 32 minutes. A similar relationship was 
also evident within each individual content area. The time saved per point earned on the pre-test was 29 
minutes for mathematics courses, 31 minutes for science courses, 32 minutes for social studies courses, 
and 22 minutes for other core and elective courses. (Students did not take pre-tests for English language 
arts courses.) It is also notable that students with similar pre-test scores could have substantially different 
course completion times. Specifically, pre-test scores accounted for only 41 percent of the variability in 
time to course completion. 

Both of these findings indicate a competency-based approach to online credit recovery in the study sites. 
Strong prior knowledge reduced course completion times on average, but students with the same level of 
prior knowledge could still complete the course at their own pace.

12 Differences were determined using t-tests and analysis of variance (ANOVA) for courses within each individual 
subject area. For these analyses, outliers (defined as those courses for which time to completion was more than 1.5 
interquartile ranges below the first quartile or above the third quartile) were removed.
13 These analyses omitted outliers, defined as courses for which time to completion was more than 1.5 interquartile 
ranges below the first quartile or above the third quartile. They include only courses for which pre-testing was enabled.
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Figure 5: The relationship between pre-test scores and time to online course completion

 
Student performance in online courses. Students who completed online courses received an average 
grade of 78 on the course’s scored activities, and most students scored between 70 and 90 (Figure 
6).14  This was not necessarily their final grade in the course because several schools factored offline 
requirements into the grading of online courses, as discussed in the grading section above. Although most 
students who completed courses received grades of 60 or above on their online coursework, a few earned 
lower grades. Grades for online coursework ranged from an average of 76 percent in English language 
arts courses to an average of 80 percent in other core and elective courses.

For one year of the study, schools reported whether students received credit for the online courses they 
took. Across grade levels, the majority of online courses were completed successfully: 64 percent of all 
courses taken by 9th graders, 55 percent by 10th graders, 57 percent by 11th graders, and 65 percent  
by 12th graders.

Figure 6: Student grades on all attempted online activities for completed courses

14 Analyses of student grades are limited to Apex and Edgenuity courses, as these records included a variable with a 
weighted average score for all online coursework attempted.

5   10  15  20  25  30   35  40   45  50  55  60  65  70  75  80  85  90  95 100

25%

20%

15%

10%

5%

0

Pe
rc

en
t o

f c
om

pl
et

ed
 C

ou
rs

es

Grade on coursework

Descriptive statistics

Completed courses 2,636
Median performance 78
Average performance 78
Standard deviation 8

Average grade, by content area
English language arts 76
Mathematics 78
Science 76
Social studies 78
Other core/electives 80

100

80

60

40

20

0
0                      20                     40                     60                     80                  100

Ti
m

e 
to

 c
om

pl
et

io
n 

(in
 h

ou
rs

)

Pre-test scores

Regressive analysis results 
Course time (in hours) by pre-test score
Completed courses 1,309
Adjusted R2 0.414
Model p-value 0.000
Intercept 57.0
Coefficient, pre-test score -0.538*
Standard error 0.018
*p<.001



28

CONCLUSION

 
High schools and programs participating in the MassGrad initiative have demonstrated that offering 
online courses for credit recovery can improve key educational outcomes for underserved students. Using 
rigorous, quasi-experimental methods, the study found that participants in online courses were more likely 
than non-participants to have graduated two years after their final year of participation, and they were less 
likely to drop out during their final year of participation. In addition, many students and school personnel 
reported that online courses were instrumental in students’ progress toward graduation.

The study also found negative impacts of online credit recovery courses on educational outcomes, as well 
as outcomes for which there was no discernable impact. For example, online credit recovery participants 
scored lower than non-participants on the state’s science and mathematics exams, and they were less 
likely to enroll in college the year after graduating from high school. And although the intervention had 
positive impacts on dropout rates during students’ final year of participation, this benefit did not endure 
one or two years after intervention.

As explained earlier, only the study’s earliest participants could be included in the analyses of outcomes 
two years after participating. Improvements in program quality over time might have shown better long-
term outcomes for later participants, had those data been available. Another important consideration  
is that students were not randomly assigned to participate in online courses. Despite the study’s  
rigorous design and successful balancing of intervention and comparison students on many relevant 
characteristics, it is possible that differences existed between the two groups on characteristics that  
were relevant to program success. For example, students assigned to online credit recovery courses  
may have had higher or lower academic motivation or self-management skills than non-participants.

Many study sites had strong programs with well-designed learning environments, policies that supported 
program goals, and personnel who provided extensive and highly personalized academic, behavioral, and 
socio-emotional supports. Several sites demonstrated thoughtful reflection on their program design and 
outcomes, leading to numerous improvements across the years of the study. However, many sites needed 
improvement in some of these dimensions; our observations at some sites revealed minimal supports, 
distracting learning environments, policies that worked against program goals, or salient problems that 
remained unresolved across multiple years. Some common areas for program improvement are offered  
in the recommendations section, and others are noted throughout the report.
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RECOMMENDATIONS
 

The following recommendations for practitioners, policymakers, and researchers can help each group 
enhance the impact of online credit recovery courses and broaden the knowledge base surrounding this 
promising intervention. 

POLICY AND PRACTICE RECOMMENDATIONS

 • Encourage specialization and consider credentialing of online credit recovery teachers. Much  
  like other teaching specialties, online credit recovery classrooms appear to benefit from a teacher  
  with multiple years of experience and enthusiasm about the role. Rather than assigning these  
  positions to any teacher who has an open period or availability outside of regular school hours,  
  the positions should be assigned deliberately to teachers who have the most relevant training  
  and experience. At the state level, creating a path to official certification or endorsement of  
  online credit recovery teachers could be an effective way to recognize the specialized knowledge  
  and skills needed for this position and to catalyze opportunities for professional development.

 • Support increased course quality through staff training and mentoring. One strategy for  
  increasing program quality is staff participation in professional development opportunities  
  provided by courseware vendors. Some study schools also partnered with teachers and  
  administrators in schools whose programs were better developed and whose personnel  
  were more experienced.

 • Provide teachers with a laptop or tablet computer to maximize their mobility. Teachers with  
  portable devices seemed most able to fulfill the simultaneous needs of providing academic  
  support, monitoring courseware, and managing student behavior. Courseware vendors are  
  rapidly enabling their products to function across platforms, but compatibility should be  
  confirmed before purchasing new devices or courseware licenses.

 • Provide extra supports to select student subgroups. English language learners and students  
  with disabilities and low literacy levels required more time than average to complete online  
  courses and had lower course completion rates. These students need additional supports from  
  teachers or paraprofessionals, as well as help utilizing the translation, literacy, and  
  organizational support features built into the courseware.
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 • Leverage students’ varying course completion times to maximize learning and credits.  
  The median course completion time in the study was 20 hours. Many students who are  
  assigned to credit recovery for a period daily could therefore complete multiple courses in a  
  semester or school year. Some students reported shifting to a slower working pace when they  
  realized that they were going to finish a course well before the end of the marking period,  
  and one school changed course scheduling from a year to a semester with no accompanying  
  reduction in passing rates. Students who finish courses quickly should be enrolled in additional  
  online courses as needed or supported in using class time to complete assignments for other  
  classes. Teachers and administrators should anticipate that many students who are scheduled  
  for online credit recovery periods during the school day will need this type of support.

 • Consider providing credit based on pre-test scores. Many students earn a score of 70, 80, or  
  even 90 percent on online course pre-tests. For these students, being required to retake an  
  entire course again may be a poor use of time and is likely to cause boredom and frustration that  
  could lead to disengagement. Schools and districts should consider under what conditions and  
  for which courses they might be willing to provide course credit based on pre-test scores. The  
  absence of such policies leads to the unequal standards applied by many schools to students  
  who receive high pre-test scores, as described earlier. At most sites, these unequal standards  
  were unintended, and consensus for change might be easily achieved.

 • Improve structures to support working anytime, anywhere. Most courseware provided frequent  
  assessments, and most sites required students to complete assessments at school. To enable  
  students to make more progress off site, schools should work with courseware vendors to create  
  ways for students to temporarily skip assessments and move on to new curriculum. Students  
  could then take any skipped assessments the next time they were in the school building. In  
  addition, for students who lack the technology to connect off site, schools could provide ways  
  for students to print major assignments and work on them at home. 

 • Develop flexible attendance policies for over-aged, under-credited students. Several sites  
  created flexible schedules or alternative programs that accommodated students’ personal  
  responsibilities, health challenges, or poor attendance. Consistent with competency-based  
  education principles, some schools granted credit to students who demonstrated academy  
  mastery through their online course activities, even if they had not fulfilled the school’s typical  
  attendance requirements. For some over-aged and under-credited students, such flexible  
  policies could be the key to earning a diploma.

 • Develop learning communities of credit recovery teachers and administrators within and among  
  schools. As a new and rapidly evolving educational strategy, online courses present many  
  opportunities for learning among professionals. By visiting other classrooms and schools and  
  meeting with colleagues in similar roles, online credit recovery personnel can share challenges  
  and promising practices to improve program effectiveness.



31

RESEARCH RECOMMENDATIONS

While research on online credit recovery courses for underserved populations is still in its early stages, 
there is sufficient evidence of effectiveness to justify conducting further studies that identify student, 
program, and contextual factors leading to improved educational outcomes. Below are some suggested 
research directions emerging from the findings of this study.

 • Conduct additional high-quality evaluations of student outcomes in well-implemented online  
  credit recovery courses. The evidence provided by the current study regarding outcomes for a  
  particular set of online credit recovery programs should be replicated and extended to a variety  
  of contexts and populations. Questions for further study include why online courses produce  
  some positive outcomes but not others and why some impacts endured while others faded.  
  A growing body of evidence will provide stronger guidance for practitioners, policy makers, and  
  researchers in developing effective credit recovery programs.

 • Further examine the relative effectiveness of school-year and summer courses. For both online  
  and traditional credit recovery courses in the study, course passing rates were more than 20  
  percentage points higher in the summer than during the school year. To help schools adjust  
  factors in their school-year programs as appropriate and decide whether to allocate more of  
  their limited resources to summer programs, it is essential to understand what factors explain  
  such large differences. 

 • Further examine the relative effectiveness of online and traditional courses. For both school-year  
  and summer courses in the study, course passing rates for traditional credit recovery courses  
  were 12 percentage points higher than for online credit recovery courses. Detailed investigation  
  of factors such as student selection and supports, instructional approach, course rigor,  
  assessment methods, and student performance are needed to explain which approach under  
  what conditions is most effective for different groups of students.

 • Investigate the factors associated with effectiveness of full versus partial course recovery. One  
  school stopped offering partial course recovery after observing that it seldom led to students  
  earning credit for the course. Other schools conveyed that partial course recovery was an  
  essential strategy for students to gain credit. Investigation of different partial course recovery  
  models is needed to guide school personnel in utilizing this approach effectively.

 • Investigate the role and impact of offline components blended with online courses. Most study  
  sites provided courses that were exclusively online or had minor offline components such as  
  notebooks. To a large extent, this seemed to be based on resource constraints, as more  
  substantial offline components placed greater demands on teachers. Additional research is  
  required to understand the costs and benefits of integrating approaches in terms of student  
  learning and the number of students who can be served well.

 • Further examine the relative effectiveness of online credit recovery for different academic  
  subjects. In the study sample, completion rates for online courses were lowest for mathematics  
  and highest for other core and elective courses. Investigation of factors that support course  
  completion in different subjects could lead to higher rates of credit recovery or decisions to  
  implement online courses in some subjects more than others.

 • Provide guidance about the relative merits of different courseware options. For sites that  
  changed courseware during the study period, the primary considerations were academic rigor  
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  and availability of features that increased student engagement and facilitated course  
  administration. Minimal guidance is available for districts attempting to select the best  
  courseware for their local needs and priorities. Evaluations of courseware need to be  
  updated frequently, as products and features are evolving rapidly. 

 • Collaborate with schools and courseware vendors to maximize data quality. Conducting rigorous  
  effectiveness studies of courseware data requires schools, vendors, and researchers to work  
  together to ensure key data points are entered systematically. These data points include unique  
  student identifiers, course start and end dates, and course outcomes, as well as additional fields  
  relevant to specific studies.

Creating an effective online credit recovery program is challenging and complex, but evidence from the 
most successful programs shows it can be a powerful intervention. Over time, as infrastructure, expertise, 
research, and supports evolve, online courses may become a key strategy for boosting graduation rates 
and the college and career readiness of high school students.
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Appendix A – Methods

Regression Analyses 
Differences in treatment and comparison group students were assessed using a quasi-experimental 
matched comparison group design. Multi-level mixed-effect logistic regression analyses were conducted  
to assess the impact of participation on various student outcomes—graduation, dropout, and college  
enrollment—where students were nested within sites. Similarly, a multi-level mixed-effect regression 
analysis was conducted to assess the impact of participation on participants’ post-intervention MCAS 
performance. Carefully selected covariates were included in each analysis to minimize the potential for 
bias. These covariates included gender, race/ethnicity, low-income status, English language learner status, 
disability status, grade level, rate of attendance, and pre-intervention MCAS performance. This design 
enabled strong inferences about the performance of students who participated in the intervention as  
compared to the expected level of student performance in the absence of the intervention.

Students were not randomly assigned to the intervention. Each site applied their own criteria to assign 
students to treatment. Therefore, it is likely that there were pre-intervention differences between partic-
ipating students and non-participating students. These differences could have represented a significant 
threat (i.e., selection bias) to the validity of the study’s findings. To reduce these differences substantially, 
propensity score weighting procedures were used, thereby improving the validity of the estimates of 
program impacts. 

In total, 78 models comparing online credit recovery to no credit recovery were analyzed. For 77 of the 78 
models assessed in this study, propensity score weighting results were within the parameters specified in 
the U.S. Department of Education’s What Works Clearinghouse “Procedures and Standards Handbook” 
(2014). Data collected were pooled across years, reflecting an assumption that the effects of participation 
in online courses for credit recovery were similar across years of the study.

Separate sampling and modeling procedures were developed to assess differences in student outcomes 
during the final year of participation, as well as one and two years after students’ final year of participa-
tion. Customized sampling and modeling procedures were applied to students for whom we had access to 
single or multiple years of post-intervention outcome data. 

Sample selection 
Data sources used to identify online credit recovery participants included annual participation data 
submitted by each site and information gathered from three courseware vendors (Apex, Edgenuity, and 
Edmentum). Students who were reported in the site data but not the vendor data were excluded from the 
intervention group because their participation in online courses could not be confirmed. Students who 
were reported in the vendor data but not the site data were excluded from the intervention group because 
their participation may not have been part of the MassGrad intervention. Students who were reported 
in either the site data or the vendor data but excluded from the intervention group were also excluded 
from the comparison group because of uncertainty about whether they had in fact participated in credit 
recovery courses. One site that provided MassGrad-funded online credit recovery courses failed to submit 
annual participation data. However, all credit recovery students at this site were funded by MassGrad and 
participating in online courses, so the vendor data were used to identify participants.
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After applying these selection procedures, the resulting treatment samples included a total of 2,193 
online credit recovery participants from 14 sites, and 1,848 traditional credit recovery participants from 
4 sites. The comparison sample included all 22,099 students who were enrolled in the online credit 
recovery sites in SY12, SY13, and/or SY14 but did not participate in online credit recovery.

The treatment subsamples utilized for graduation and dropout models varied by outcome year (i.e., final 
year of intervention, one year after intervention, and two years after intervention). Models that assessed 
graduation outcomes during the final year of intervention included all participants who were in 12th grade 
in SY12, SY13, or SY14. Models that assessed graduation outcomes one year after intervention included 
all participants who were in 11th or 12th grade in SY12 or SY13. Models that assessed graduation 
outcomes two years after intervention included all students who were in 10th, 11th, or 12th grade in 
SY12. Models that assessed dropout outcomes during the year of intervention included all participants 
from SY12, SY13, and SY14. Models that assessed dropout outcomes one year after intervention included 
all participants from SY12 and SY13. Models that assessed dropout outcomes two years after intervention 
included all participants from SY12. 

Comparison samples also varied by year. Members of the comparison group who were registered at a 
participating site for multiple years of the study were randomly assigned a “final year of intervention,”  
and outcomes for those students were assessed from that point in time. For example, a comparison  
student who was registered in a participating site in SY12 and SY13 but not SY14 would have been 
randomly assigned SY12 or SY13 as a final year of intervention. This assignment was required to carry  
out the outcome analyses.

A subset of graduation and dropout analyses were conducted by the academic subject of the online credit 
recovery courses (i.e., ELA, mathematics, science, social studies, or elective). These analyses were limited 
to participants for whom we could verify their subject(s) of participation.

The model that assessed college enrollment included all students from the 2014 graduating cohort, 
regardless of their final year of participation. Models that assessed outcomes on the 10th-grade MCAS 
included all 9th-grade participants from SY12 and SY13. 

Description of modeling procedures 
For all students and for all subgroups of interest, mixed-effects logistic regression models were developed 
to assess the impact of the intervention on graduation, dropout, and college enrollment. Mixed-effects 
logistic regression contains both fixed effects and random effects. The following equation represents the 
general modeling procedure:

 Yij = β0 + β1(Participantij) + β2(Attendanceij) + β3(Whiteij) + β4(Blackij) + β5(Asianij) + β6(Hispanicij) 
+ β7(Maleij) + β8(Low incomeij) + β9(ELLij) + β10(SPEDij) + β11(Grade 10ij) + β12(Grade 11ij) + 
β13(Grade 12ij) + β14(ELA Scaled MCAS Scoreij) + β15(Math Scaled MCAS Scoreij) + β16(Science 
Scaled MCAS Scoreij) + u0j + eij

For i = 1, … , nj students, and j = 1, … , 14 sites.

Random effects were included to account for site and individual student effects by adding a random error 
term for each site (ui), and individual observations (eij). β0 represents the intercept. The coefficients β1 
through β16 represent the fixed effects of a given covariate on the outcome (Yij). 

For this study, the coefficient of greatest interest was β1, which represents the estimated impact of pro-
gram participation on students’ performance on the outcome of interest. Outcomes of interest included 
graduation (two years after participation, one year after participation, and during the final year  
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of participation), dropout (two years after participation, one year after participation, and during the final 
year of participation), college enrollment, and MCAS performance.

When possible outcomes (i.e., values for Yij) were binary (i.e., graduation, dropout, and college enroll-
ment), multi-level logistic regression analyses were conducted. When possible outcomes were continuous 
(i.e., MCAS performance), multi-level regression analyses were conducted.

Utilizing Courseware Data 
Online course data were obtained from Apex, Edgenuity, and Edmentum, the three vendors with whom 
UMDI developed agreements for this study. UMDI requested student-level data files from each vendor for 
all course enrollments that began from July 2011 through August 2014 in the MassGrad sites using their 
courseware. To comply with FERPA requirements regarding redisclosure, vendors delivered the data files 
to each MassGrad site, and sites uploaded the files to the security portal of the Massachusetts Depart-
ment of Elementary and Secondary Education (ESE).

Vendor data files included online course records for all students taking online courses in a given study 
school or district, not just those participating in MassGrad-funded activities. To identify the subset of 
courses taken with MassGrad support, participation reports were used that MassGrad sites provided  
annually as part of their required reporting to ESE for the grant. These reports listed state-assigned 
student identification numbers (SASIDs) for all participants. A SASID was considered valid if it could be 
matched to a student that SIMS listed as having been enrolled in the district. 

The sites identified 2,109 students participating in MassGrad-funded credit recovery and acceleration 
from school year 2011–12 to school year 2013–14, the years for which participation reports were 
available when the vendor data were analyzed.15  Using first name, last name, and enrollment site, 1,790 
of these students, or 85 percent, were matched to one or more valid course records in the vendor data. 

An additional 433 students were identified as credit recovery students at two sites for which MassGrad 
participation data were unavailable or unreliable. One of the schools had a very low match rate, and the 
other school had not submitted annual reports of their online credit recovery participants. However, these 
sites used online courses exclusively for credit recovery and all of their online courses were Mass-
Grad-funded, so all records in the vendor data for these sites were considered credit recovery courses. 

Once a student was identified as a MassGrad participant in the vendor data, all online courses taken  
by the student were assumed to be credit recovery courses. This was necessary because MassGrad 
participation data are reported at the student level, not the course level. Only courses for which a student 
logged into the course at least once were included in analytic files. The final analytic file included 2,223 
students and 6,742 course records.

Requested data elements included identifying information, course name and/or subject, student progress, 
student performance, and dates and duration of participation. Student demographic and background 
information was obtained from the Massachusetts Student Information Management System (SIMS) and 
linked to course records in the vendor data by using the matched SASIDs. When data fields were missing 
for some vendors or subsets of students, analyses were conducted with the available data.

Completed courses (N=3,478) were identified using courseware progress and performance indicators 
combined with data entered by teachers. The vendor data files could not be used to conclude definitively 
whether a student earned credit for a particular online course, because most schools factored offline 
requirements into the grading of online courses, as discussed in the grading section of the report. Instead, 

15 This figure excludes the two sites described in the next paragraph.
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data provided by online course vendors were used to identify students who completed their assigned 
online coursework. The decision rules, described below, provided a high degree of confidence that the 
courses identified as complete were truly complete. However, they likely excluded some students whose 
low scores on online activities were bolstered by their performance on offline activities, as well as some 
students whose teachers provided them with a customized course but did not use the courseware’s 
customization features.

Apex and Edgenuity courses were considered to have been successfully completed if they were identified 
as such by the teacher or if students completed all of a course’s required activities and received a grade 
on their online coursework that would qualify them for credit under the district’s grading policy. Both 
Apex and Edgenuity provide a field in which teachers can record whether or not a course was completed. 
Analysis of vendor data suggested that some teachers did not use this field consistently, so additional 
completers were identified using performance and progress data.

A Plato course was considered complete if it was identified as such in the vendor system, which takes into 
account both student work within the system and information entered by the teacher, or if the student 
completed and mastered at least 85 percent of the course’s online modules. To master a module in Plato, 
students are required to perform at or above a predetermined threshold on the module’s activities. This 
threshold is typically a score of 80 percent, although school personnel can change the threshold at the 
district, school, classroom, or student level.
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Appendix B. Tables of Regression Analysis Findings

The body of the report presents only those outcomes that were statistically significant. This appendix 
presents outcomes for all analyses, regardless of significance. 

The values of test statistics (i.e., odds ratios or β values) were reported only for subgroups that had at 
least 10 students per covariate in the analytic model, plus an additional 10 students for the intercept  
being estimated. For example, a model with 14 covariates would need to have at least 150 female 
students in order for the test statistic to be reported for the female subgroup.

Graduation Status – Final Year of Participation 
Online Credit Recovery versus No Credit Recovery

Group Odds 
Ratio 95% CI p-value N 

(Online CR)
N 

(No CR)
All 0.62 [0.34, 1.11] .10 795 5,752
Female 0.52 [0.33, 0.85] .01** 375 2,997
Male 0.72 [0.33, 1.54] .40 420 2,755
Black/Afr. Amer. 0.67 [0.31, 1.46] .32 221 957
Hispanic/Latino 0.56 [0.27, 1.14] .11 347 1,706
White 0.56 [0.67, 0.86] .01** 199 2,620
Low income 0.61 [0.36, 1.03] .07 599 3,402
ELA 0.84 [0.65, 1.10] .20 314 4,913
Elective 0.72 [0.43, 1.22] .22 201 4,913
Mathematics 0.82 [0.44, 1.54] .54 312 4,913
Science 0.69 [0.36, 1.34] .27 248 4,913
Social Studies 0.53 [0.37, 0.75] <.001*** 251 4,913

**p < 0.01, ***p < 0.001. Note: There were too few students (average of 10 students per subgroup) to 
conduct valid analyses for the following subgroups: Asian, ELL, and SWD.

Graduation Status – One Year After Participation 
Online Credit Recovery versus No Credit Recovery

Group Odds 
Ratio 95% CI p-value

N 
(Online CR) N 

(No CR)

All 1.32 [0.97, 1.79] .08 795 7,788
Female 1.49 [1.08, 2.07] .02* 363 4,046
Male 1.23 [0.85, 1.78] .28 432 3,742
Black/Afr. Amer. 1.24 [1.02, 1.51] .03* 192 1,287
Hispanic/Latino 1.37 [1.03, 1.84] .03* 301 2,317
White 1.24 [0.65, 2.36] .51 268 3,510
Low income 1.25 [0.93, 1.68] .14 585 4,639
SWD 0.91 [0.43, 1.95] .82 152 1,069
Grade 11 1.92 [1.18, 3.11] .01** 300 3,046
Grade 12 0.93 [0.74, 1.17] .54 495 4,742

 
*p < 0.05, **p < 0.01. Note: There were too few students (average of 10 students per subgroup) to 
conduct valid analyses for the following subgroups: Asian, ELL, ELA, elective, mathematics, science, and 
social studies.
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Graduation Status – Two Years After Participation 
Online Credit Recovery versus No Credit Recovery

Group Odds 
Ratio 95% CI p-value N 

(Online CR)
N 

(No CR)
All 1.77 [1.13, 2.76] .01** 515 6,777
Female 1.99 [1.32, 2.99] <.001*** 229 3,511
Male 1.70 [1.04, 2.77] .03* 286 3,266
Hispanic/Latino 1.96 [1.14, 3.38] .02* 165 2.042
White 1.48 [0.72, 3.04] .29 209 3,164
Low income 1.65 [1.18, 2.29] <.001*** 369 4,276
Grade 11 2.61 [1.40, 4.87] <.001*** 188 2,177
Grade 12 1.56 [0.84, 2.89] .16 216 2,368

*p < 0.05, **p < 0.01, ***p < 0.001. Note: There were too few students (average of 10 students per 
subgroup) to conduct valid analyses for the following subgroups: Asian, Black/African American, ELL, 
SWD, Grade 10, ELA, elective, mathematics, science, and social studies.

Dropout Status – Final Year of Participation 
Online Credit Recovery versus No Credit Recovery

Group Odds 
Ratio 95% CI p-value N 

(Online CR)
N 

(No CR)
All 0.57 [0.33, 0.99] .05* 2,193 22,099
Female 0.67 [0.35, 1.28] .22 986 11,275
Male 0.53 [0.31, 0.91] .02* 1,207 10,824
Black/Afr. Amer. 0.36 [0.17, 0.75] .01** 521 3,451
Hispanic/Latino 0.72 [0.37, 1.40] .33 869 7,902
White 0.45 [0.21, 0.96] .04* 694 8,988
Low income 0.58 [0.35, 0.98] .04* 1,685 14,218
ELL 0.61 [0.26, 1.42] .25 175 1,674
SWD 0.62 [0.32, 1.23] .18 465 3,400
Grade 9 0.86 [0.50, 1.48] .59 452 8,409
Grade 10 0.61 [0.35, 1.04] .07 420 4,302
Grade 11 0.37 [0.13, 1.04] .06 526 3,636
Grade 12 0.65 [0.25, 1.71] .38 795 6,282
ELA 0.96 [0.32, 2.85] .95 755 19,035
Elective 0.49 [0.31, 0.78] <.001*** 571 19,035
Mathematics 0.59 [0.24, 1.49] .27 846 19,035
Science 0.47 [0.25, 0.88] .02* 634 19,035
Social Studies 1.24 [0.42, 3.65] .69 572 19,035

*p < 0.05, **p < 0.01, ***p < 0.001. Note: There were too few students (average of 10 students per 
subgroup) to conduct valid analyses for the following subgroup: Asian.



40

Dropout Status – One Year After Participation 
Online Credit Recovery versus No Credit Recovery

Group Odds 
Ratio 95% CI p-value N 

(Online CR)
N 

(No CR)
All 1.00 [0.74, 1.37] .98 1,249 17,468
Female 1.04 [0.69, 1.56] .85 543 8,917
Male 0.96 [0.70, 1.32] .80 706 8,551
Black/Afr. Amer. 1.08 [0.70, 1.32] .74 280 6,054
Hispanic/Latino 0.83 [0.55, 1.27] .40 453 7,339
White 0.95 [0.72, 1.26] .73 453 2,668
Low income 0.98 [0.74, 1.32] .91 942 11,066
SWD 0.84 [0.39, 1.81] .65 272 2,828
Grade 9 1.47 [0.99, 2.20] .06 247 6,176
Grade 10 1.10 [0.61, 1.99] .75 207 3,504
Grade 11 0.49 [0.24, 0.97] .04* 300 3,046
Grade 12 1.08 [0.81, 1.43] .60 495 4,742
ELA 0.67 [0.37, 1.20] .18 376 14,725
Elective 0.64 [0.37, 1.10] .10 234 14,725
Mathematics 1.36 [0.74, 2.51] .32 435 14,725
Science 0.95 [0.50, 1.79] .86 309 14,725
Social Studies 1.13 [0.47, 2.75] .78 279 14,725

*p < 0.05. Note: There were too few students (average of 10 students per subgroup) to conduct valid 
analyses for the following subgroups: Asian and ELL.

Dropout Status – Two Years After Participation 
Online Credit Recovery versus No Credit Recovery

Group Odds 
Ratio 95% CI p-value N 

(Online CR)
N 

(No CR)
All 1.07 [0.76, 1.51] .69 677 9,472
Female 0.98 [0.68, 1.42] .92 292 4,864
Male 1.17 [0.79, 1.73] .43 385 4,608
Black/Afr. Amer. 1.00 [0.57, 1.74] 1.00 155 1,333
Hispanic/Latino 0.83 [0.42, 1.67] .61 211 3,092
White 1.21 [0.86, 1.72] .28 279 4,223
Low income 1.07 [0.81, 1.43] .63 502 6,162
Grade 9 1.38 [0.81, 2.34] .24 162 2,695
Grade 11 0.59 [0.24, 1.49] .27 188 2,177
Grade 12 0.70 [0.27, 1.86] .48 216 2,368

Note: There were too few students (average of 10 students per subgroup) to conduct valid analyses for the 
following subgroups: Asian, ELL, SWD, Grade 10, ELA, elective, mathematics, science, and social studies. 
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MCAS Scores 
Online Credit Recovery versus No Credit Recovery

Subject β Effect Size 95% CI p-value N 
(Online CR)

N 
(No CR)

ELA -1.27 -.07 [-2.80, 0.26] .10 153 4,558
Mathematics -4.50 -.23 [-5.75, -3.25] <.001*** 148 4,542
Science -5.01 -.36 [-5.74, -4.28] <.001*** 163 4,549

***p < 0.001

College Enrollment 
Online Credit Recovery versus No Credit Recovery

Group Odds Ratio 95% CI p-value N 
(Online CR)

N 
(No CR)

All 0.37† [0.28, 0.50] <.001*** 308 2,461

† Model results indicate that, even after weighting, the No Credit Recovery group had higher pre-treatment 
ELA, mathematics, and science MCAS scores; a smaller proportion of Hispanic/Latino students; higher 
average rate of attendance; and a lower proportion of 9th-grade students.

***p < 0.001
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The Nellie Mae Education Foundation is the largest philanthropic organization in New England that 
focuses exclusively on education. The Foundation supports the promotion and integration of student- 
centered approaches to learning at the high school level across New England—where learning is  
personalized; learning is competency-based; learning takes place anytime, anywhere; and students  
exert ownership over their own learning. To elevate student-centered approaches, the Foundation  
utilizes a four-part strategy that focuses on: building educator ownership, understanding and capacity; 
advancing quality and rigor of SCL practices; developing effective systems designs; and building public 
understanding and demand. 
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1250 Hancock Street
Suite 205N
Quincy, MA 02169
toll-free 877.635.5436
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