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A college education is associated with a wide range of posi-
tive social and economic outcomes in adulthood (see e.g., 
Barrow & Malamud, 2015; Card, 2001; Hout, 2012). Yet 
some high school seniors who plan to attend college in the 
fall after high school graduation do not enroll—a phenome-
non known as summer melt. Research suggests that more 
than 1 in 10 students nationally experience summer melt 
(Castleman & Page, 2014a) and that melt is much more 
common among graduates from large, predominantly low-
income, urban school districts (e.g., Daugherty, 2012; 
Holzman & Hanson, 2020; Kirkman et al., 2022). Although 
rates of summer melt undoubtedly vary across contexts, the 
way scholars define and operationalize melt also varies 
across studies, making it difficult to discern the extent to 
which rates of summer melt differ due to changes in context 
or measurement. We begin this article by investigating how 
measurement decisions affect melt estimates.

We then explore which students are most likely to experi-
ence summer melt. Although researchers generally find that 
students from specific demographic groups—namely, low-
income, Black, and Latinx students (Castleman & Page, 
2014a; Daugherty, 2012; Holzman & Hanson, 2020)—are 
most likely to melt, few studies provide information about 

which student characteristics, beyond demographics, are 
strongly associated with summer melt. We examine the 
extent to which students’ school engagement, academic 
achievement, college eligibility, and commitment to attend-
ing college are associated with summer melt. Our analyses 
aim to provide information that high school staff could 
potentially use to deliver additional support to the students 
who are most likely to melt, and that summer programs 
could potentially use to better target melt interventions.

Background

A college degree has become increasingly important for 
economic security and social well-being. College graduates 
are more likely to be financially secure as adults, satisfied 
with their careers, and healthier (Glenn & Weaver, 1982; 
Hout, 2012; Oreopoulos & Petronijevic, 2013). Yet despite 
the considerable benefits of a college degree, large and per-
sistent socioeconomic disparities in college enrollment 
remain (Bailey & Dynarski, 2011). A substantial body of 
research has focused on identifying barriers to college atten-
dance and interventions that may improve college access 
(for a review, see Page & Scott-Clayton, 2016). We build on 
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this literature by highlighting key considerations when mea-
suring summer melt and identifying important predictors of 
summer melt.

Defining Summer Melt

Researchers define summer melt differently depending 
on the measures available to them. Measuring melt 
requires having information on (a) whether students 
intended to enroll in college in the fall following high 
school graduation and (b) whether students successfully 
enrolled. Some studies define “college-intending” based 
on students’ reports that they planned to enroll in college 
after high school graduation (Kirkman et al., 2022) or had 
started or completed the Free Application for Federal 
Student Aid (FAFSA) prior to high school graduation 
(Castleman & Page, 2015). Other studies combine these 
two indicators with measures of whether or how many 
times students met with a college counselor (Castleman & 
Page, 2014a). Still others use indicators of whether stu-
dents applied to at least one college and completed the 
FAFSA (Holzman & Hanson, 2020), whether they met 
with a college advisor during their senior year (Castleman 
& Page, 2015), whether they were accepted to at least one 
college and submitted the FAFSA (Castleman & Page, 
2014a), or simply whether they were accepted to at least 
one college (Durham et al., 2020). Some studies combine 
many of these indicators, including whether students 
reported planning to attend college, had applied to at least 
one college, and had been accepted by at least one college 
(Castleman et  al., 2014). These differences in how 
researchers measure whether students intend to enroll in 
college after high school graduation probably affect melt 
estimates. For example, broader measures of college 
intent, such as whether students reported planning to 
attend college, are likely to show more melt, while more 
restrictive measures, such as those requiring that students 
were admitted to at least one college and submitted the 
FAFSA, are likely to show less melt.

Most studies operationalize college enrollment using 
administrative data collected from colleges by the 
National Student Clearinghouse (e.g., Castleman & Page, 
2014a, 2017; Castleman et al., 2012). A few studies mea-
sure enrollment using administrative data from specific 
colleges (e.g., Page & Gehlbach, 2017; Tackett et  al., 
2018) or students’ self-reported enrollment (e.g., 
Castleman & Page, 2014a). If these data sources under-
state college enrollment, then studies will overstate the 
extent of summer melt. We begin this article by showing 
how different ways of measuring both college intentions 
and college enrollment affect melt estimates. Specifically, 
we investigate the extent to which particular measure-
ment decisions may lead researchers to overstate or 
understate summer melt.

The Causes of Summer Melt

Research suggests that summer melt occurs, in part, 
because students encounter difficulties completing the col-
lege enrollment process after graduating from high school. 
Students may experience summer melt because they are 
unaware of various college enrollment requirements (e.g., 
submitting health forms or registering for orientation pro-
grams and courses) or because they experience challenges 
completing financial aid applications or verification pro-
cesses (Castleman & Page, 2014b; Holzman & Hanson, 
2020). Students may also procrastinate and miss or forget 
important deadlines (for a review, see Xu, 2021) or feel 
uncertain or anxious about whether they will succeed in col-
lege (Holland, 2019; Roderick et al., 2008). During the sum-
mer, students often have little or no access to school-based 
support such as college counselors or college access pro-
grams (for a review, see Castleman & Page, 2014b). This 
lack of school-based support may be particularly detrimental 
to students whose parents have limited college experience or 
financial resources. First-generation and low-income stu-
dents are more likely to be identified for FAFSA verification 
(Holzman & Hanson, 2020; Lee et  al., 2021), may have 
fewer connections to peers or adults who are aware of—and 
thus can remind them about—important deadlines, and are 
less likely to have college-educated adults in their social net-
works who can allay their concerns about going to college.

We add to this literature by focusing on aspects of stu-
dents’ experiences and perceptions during their senior year 
of high school that are associated with subsequent summer 
melt. Understanding risk factors for summer melt that go 
beyond the largely demographic and socioeconomic factors 
that have been identified in past research can potentially 
help school staff and college access programs design effec-
tive preventative programs to support students while they 
are still in high school.

Interventions That Aim to Reduce Summer Melt

Much of the literature on summer melt consists of evalu-
ations of various types of interventions during the summer 
after high school graduation. These evaluations suggest that 
both high-touch interventions that provide college counsel-
ing services over the summer months and low-touch inter-
ventions that provide information and reminders via text 
messages can reduce melt for some students. For example, 
Castleman et  al. (2012) found that a sample of predomi-
nantly low-income Latinx and Black students who were ran-
domly assigned to and received summer counseling supports 
were less likely to experience summer melt. Castleman et al. 
(2015) found similar effects for Latino students randomly 
assigned to receive counseling services over the summer, 
though they did not find positive effects for any other stu-
dent subgroups. Castleman and Page (2017) found that low-
income and first-generation students randomly assigned to 
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receive text message reminders about upcoming college-
related deadlines were more likely to enroll in college the 
following fall. Castleman and Page (2015) argue that stu-
dents whose schools offer fewer counseling services during 
the academic year may especially benefit from summer text 
message and peer counseling interventions. Our analyses 
inform this literature by identifying additional risk factors 
for melt that summer interventions could potentially target. 
For example, if aspects of students’ behavior (such as school 
absenteeism) or college plans (such as whether they plan to 
attend part-time) are strongly associated with melt, summer 
interventions could potentially focus their higher-touch 
counseling supports toward these students, who may have 
more complex needs, while delivering lower-touch interven-
tions to students with fewer needs.

Data, Sample, and Measures

Data

We use survey and administrative data from the Los 
Angeles Unified School District (L.A. Unified). Our main 
data source is the district’s 2018–2019 College and Career 
Readiness Survey (CCRS), a senior exit survey that asks 
students about the colleges to which they applied and were 
accepted, the college they planned to attend, and the types 
of help they received with the college application pro-
cess.1 The district administered the survey to all 12th grad-
ers enrolled in district-operated2 schools between May 2 and 
June 7, 2019.3

Fifty-nine percent of 12th graders answered at least one 
survey question. Response rates for students from alterna-
tive schools and special education centers were particularly 
low (32% and 0%, respectively). Once we exclude those stu-
dents from our sample, the response rate is 64%. Following 
the procedure described in Valliant and Dever (2018), we 
create survey weights to adjust for survey nonresponse. 
Specifically, we predict nonresponse using three-level logis-
tic mixed effects models4 that nest students in their high 
schools and small school programs (e.g., magnet schools, 
dual language programs) and divide students into 75 classes 
(average class N = 303) based on their propensity for 
response. We then construct inverse probability weights for 
each class and calibrate the weights using iterative propor-
tional fitting (Kolenikov, 2014).

We link students’ responses from the senior exit survey to 
the following additional student-level, district datasets: (a) 
administrative data from students’ kindergarten through 
12th-grade years, which describe their demographic charac-
teristics, family background, academic achievement, school-
related behavior, and course-taking; (b) students’ responses 
to the districts’ annual school climate survey, which describes 
students’ educational expectations; (c) California Student 
Aid Commission (CSAC) data on students’ FAFSA 

submission;5 and (d) National Student Clearinghouse (NSC) 
and California Partnership for Achieving Student Success 
(Cal-PASS Plus) data on students’ college enrollment. The 
NSC is an organization that collects college enrollment and 
degree verification data from most postsecondary institu-
tions. The postsecondary institutions that participate in the 
NSC represented 97% of college enrollments during the 
period of our study (NSC, 2023a). We supplement the NSC 
data with Cal-PASS Plus transcript data that describe 
California community college students’ course taking, which 
we use to identify students who enrolled in a California com-
munity college following high school graduation.6

Sample

Our analytic sample (N = 12,413) includes spring high 
school graduates who (a) reported the 4-year colleges to 
which they were accepted or the 2-year college at which they 
had registered or planned to register, (b) reported the college 
they planned to attend, (c) reported they planned to enroll in 
college the year after high school graduation and planned to 
start college during the summer or fall terms (or were unsure 
about what term they would start), (d) had nonmissing NSC 
or Cal-PASS Plus data on whether they enrolled in college 
the fall after high school graduation,7 and (e) had nonmiss-
ing outcome measures.

Table 1 describes the district’s 2019 graduates and the 
analytic sample. It shows that the students in our sample 
were primarily Latinx (78%), low income (88%),8 and mul-
tilingual (72%). These students scored 0.21 standard devia-
tions higher, on average, than the typical student in the 
district on the 11th-grade English and math standardized 
tests (the Smarter Balanced Assessment or SBAC), which 
makes sense because all of the students in the sample 
intended to enroll in college immediately following high 
school graduation. Nearly two-thirds of the students in our 
sample passed at least one semester of Advanced Placement 
(AP) or International Baccalaureate (IB) coursework, and 
slightly more than a third passed at least one AP or IB exam. 
More than half of the students (53%) completed the college 
preparatory coursework (“A-G” courses) required to be eli-
gible to attend a public, 4-year college in California.9

Table 1 also shows that students in the sample who 
planned to attend 2-year colleges differed from their 4-year 
college intending peers. Two-year college-intending stu-
dents were more likely to be male (12 percentage points 
[pp]), Latinx (8 pp), eligible for subsidized meals (3 pp), to 
have parents who did not graduate from high school (5 pp), 
to have received special education services (12 pp), and to 
have been classified as limited English proficient in 12th 
grade (6 pp). They were less likely to be white (2 pp) or 
Asian American (4 pp), to have parents who held a bache-
lor’s (3 pp) or graduate degree (3 pp), or to be classified as 
gifted and talented (22 pp).
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Two-year and 4-year college-intending students differed 
most in their academic preparation. Two-year college-
intending students had considerably lower 11th-grade ELA 
(0.80 SD) and math (0.84 SD) SBAC scores and cumulative 
weighted GPAs (0.92 GPA points) and were substantially 
less likely to have passed AP or IB coursework (42 pp) or an 
AP or IB exam (38 pp) or to have completed the A-G require-
ments (52 pp).10 These differences in students’ demographic 
backgrounds and academic preparation, and in 2- and 4-year 
institutions’ admissions and enrollment processes, suggest 
that the predictors of summer melt may differ depending on 
whether students are 2- or 4-year college intending. Thus, in 
addition to examining summer melt among all students (i.e., 
“overall” melt), we also examine melt among 2-year and 
4-year college-intending students separately.

Measures

Predictors.  Table 1 shows all of our student-level predictors 
(see Appendix Table A2, in the online version of the journal, 
for measurement details). These predictors include demo-
graphic characteristics (e.g., gender, ethnicity11); family 
background characteristics (e.g., eligibility for subsidized 
meals, parents’ educational attainment, indicators of whether 
students experienced homelessness or were the children of 
migrant workers12); school academic program (e.g., receiv-
ing special education services, being identified as gifted and 
talented, and English-language learner status); academic 
achievement and course taking (e.g., 11th-grade standard-
ized test scores, weighted cumulative grade point average, 
passing AP or IB coursework and exams); school engage-
ment (average high school attendance rate); school-related 
behavior (suspension); and college eligibility (completed the 
“A-G” requirements).

We also measure several aspects of students’ commitment 
to attending college, including their educational expecta-
tions; participation in a college access program; concurrent 
enrollment at a community college while in high school; 
completion of tasks related to college exploration, admis-
sion, and affordability; certainty about attending their 
planned college; the semester they intended to start college 
(summer, fall, or unsure); and planned enrollment intensity 
(full-, part-time, or unsure). The measures of students’ edu-
cational expectations and participation in a college access 
program come from the district’s annual school climate sur-
vey.13 We measure students’ concurrent enrollment using 
district-provided Cal-PASS Plus community college tran-
script data and district administrative data. To measure stu-
dents’ completion of college-related tasks, we use indicators 
of whether they took the SAT or ACT during their high 
school years (from administrative data), submitted a 4-year 
college application or registered at a 2-year college (from 
the senior exit survey), submitted the FAFSA or California 
Dream Act application (from administrative data), or visited 
the college they planned to attend prior to high 

school graduation (from the senior exit survey). The senior 
exit survey asked students how certain they were that they 
would attend their planned college, and we code that vari-
able into two categories (“very certain” compared to “not 
certain” or “somewhat certain”).

Outcome Measures.  We construct four summer melt mea-
sures for our analyses. Most prior studies have examined 
melt among all college-intending students, irrespective of 
whether they planned to attend 2- or 4-year colleges (e.g., 
Castleman & Page, 2014a; Castleman et al., 2014; Holzman 
& Hanson, 2020; cf. Sanchez, 2020). Following this litera-
ture, we construct a measure of “overall” melt (i.e., melt 
among 2- and 4-year college-intending students). We also 
construct separate measures of melt for 2-year and 4-year 
college-intending students, respectively. For the 4-year col-
lege-intending students, we measure whether they did not 
enroll in any college and whether they enrolled in a 2-year 
college rather than their planned 4-year college.

For the overall melt measure, we classify students as col-
lege intending if they reported they planned to attend a spe-
cific college and either indicated they had applied to and 
been accepted at the 4-year college they planned to attend 
(including being conditionally accepted) or they had regis-
tered or planned to register at the 2-year college they planned 
to attend.

For our more specific measures of melt, we classify stu-
dents as 4-year college intending if they reported they planned 
to attend a specific 4-year college and indicated they had 
applied to and been accepted at that college (including being 
conditionally accepted). We classify students as 2-year col-
lege intending if they reported they planned to attend a spe-
cific 2-year college and that they had registered or planned to 
register at that college. We determine whether colleges are 2- 
or 4-year colleges based on their classification in the Integrated 
Postsecondary Education Data System (IPEDS).14

We define enrolling in college the fall after high school 
graduation as having enrolled by October 31, 2019, per NSC 
or Cal-PASS Plus.15 For our measure of whether 4-year col-
lege-intending students enrolled in a 2-year college, we 
define enrolling in a 2-year college as having enrolled in a 
2-year college, per the IPEDS, by October 31, 2019.

To examine how different ways of measuring melt affect 
melt estimates, we also construct four additional measures 
of “overall melt” that have been used in prior studies. We 
describe those measures in more detail below and in 
Appendix Table A3 in the online version of the journal.

Analytic Approach

To examine the association of student characteristics with 
each of our melt outcomes, we estimate a series of weighted 
mixed effects models that nest students in schools. For ease 
of interpretation, we report results from the linear models, 
where yij is an indicator of whether student i in school j 
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Table 1
Descriptive Statistics, Overall and by Type of Intended College

All Graduatesa
All College 

Intending Students
Two-Year College 
Intending Students

Four-Year College 
Intending Students

  (N = 30,055) (N = 12,413) (N = 6,879) (N = 5,534)

  Mean SD Mean SD Mean SD Mean SD

Female 0.50 0.50 0.54 0.50 0.49 0.50 0.61 0.49
Ethnicity
  Latinx 0.77 0.42 0.78 0.42 0.81 0.39 0.73 0.44
  Black 0.07 0.25 0.06 0.24 0.06 0.23 0.06 0.24
  White 0.08 0.27 0.08 0.26 0.07 0.25 0.09 0.28
  Asian American 0.04 0.19 0.04 0.20 0.03 0.16 0.06 0.24
  Filipinx 0.03 0.18 0.03 0.18 0.03 0.16 0.04 0.20
  Multiethnic <0.01 — <0.01 — <0.01 — <0.01 —
  Other ethnicity <0.01 — <0.01 — <0.01 — <0.01 —
Eligible for subsidized meals 0.88 0.32 0.88 0.32 0.89 0.31 0.87 0.34
Parents’ educational attainment
  Less than high school 0.26 0.44 0.25 0.43 0.28 0.45 0.22 0.42
  High school graduate 0.23 0.42 0.24 0.43 0.24 0.43 0.23 0.42
  Some college 0.12 0.33 0.12 0.33 0.12 0.33 0.12 0.32
  Bachelor’s degree 0.09 0.29 0.09 0.29 0.08 0.27 0.11 0.31
  Graduate degree 0.04 0.20 0.04 0.20 0.03 0.16 0.06 0.23
  Decline to answer or missing 0.27 0.44 0.26 0.44 0.25 0.44 0.26 0.44
Experienced homelessness 0.04 0.19 0.03 0.18 0.04 0.20 0.03 0.16
Participated in the migrant education program <0.01 — <0.01 — <0.01 — <0.01 —
Classified as gifted and talented 0.26 0.44 0.28 0.45 0.19 0.39 0.41 0.49
Received special education services 0.12 0.32 0.10 0.30 0.15 0.35 0.03 0.18
English language learner status
  English only 0.29 0.46 0.28 0.45 0.27 0.44 0.29 0.46
  Initial fluent English proficient 0.10 0.30 0.11 0.31 0.09 0.29 0.13 0.34
  Reclassified fluent English proficient 0.54 0.50 0.56 0.50 0.56 0.50 0.55 0.50
  Limited English proficient 0.06 0.24 0.06 0.23 0.08 0.27 0.02 0.15
Weighted cumulative high school GPA 2.94 0.77 3.04 0.75 2.64 0.65 3.56 0.51
Passed at least one semester of an AP or IB course in 

high school
0.53 0.50 0.64 0.48 0.46 0.50 0.88 0.33

Passed at least one AP or IB exam in high school 0.26 0.44 0.34 0.47 0.17 0.38 0.56 0.50
11th-grade ELA SBAC score (SD units) 0.12 0.96 0.21 0.93 −0.15 0.89 0.65 0.76
11th-grade math SBAC score (SD units) 0.12 0.98 0.21 0.96 −0.17 0.87 0.67 0.85
Completed the A-G requirements 0.43 0.50 0.53 0.50 0.31 0.46 0.83 0.38
Average attendance rate in high school 0.96 0.04 0.96 0.04 0.95 0.04 0.97 0.03
Ever suspended in high school <0.01 — <0.01 — <0.01 — <0.01 —
Educational expectations
  Unsure 0.13 0.34 0.11 0.31 0.15 0.36 0.06 0.23
  HS diploma or less 0.07 0.25 0.04 0.19 0.06 0.23 <0.01 —
  Vocational certificate or associates degree 0.08 0.28 0.07 0.26 0.12 0.33 <0.01 —
  Bachelor’s degree 0.42 0.49 0.46 0.50 0.45 0.50 0.48 0.50
  Graduate degree 0.29 0.45 0.32 0.47 0.22 0.41 0.45 0.50
Concurrently enrolled in community college 0.25 0.44 0.30 0.46 0.23 0.42 0.39 0.49
Participated in a college access program in 12th grade 0.35 0.48 0.38 0.49 0.30 0.46 0.48 0.50

(continued)
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All Graduatesa
All College 

Intending Students
Two-Year College 
Intending Students

Four-Year College 
Intending Students

  (N = 30,055) (N = 12,413) (N = 6,879) (N = 5,534)

  Mean SD Mean SD Mean SD Mean SD

Took the SAT or ACT in high school 0.64 0.48 0.77 0.42 0.60 0.49 0.99 0.12
Registered for community college prior to graduation 0.50 0.50 0.55 0.50 0.83 0.37 0.18 0.39
Applied to a 4-year college prior to graduation 0.56 0.50 0.62 0.49 0.32 0.47 1.00 0.00
Accepted to their planned college (excludes 

conditional acceptances)
— — — — — — 0.94 0.23

Submitted the FAFSA prior to graduation 0.74 0.44 0.87 0.34 0.79 0.40 0.96 0.19
Visited the college they planned to attend 0.70 0.46 0.72 0.45 0.70 0.46 0.76 0.43
Very certain they would attend planned college 0.77 0.42 0.79 0.41 0.73 0.45 0.86 0.35
Unsure what semester/quarter they would start college 0.05 0.21 0.02 0.15 0.03 0.18 <0.01 —
Planned to enroll full-time 0.67 0.47 0.72 0.45 0.61 0.49 0.87 0.34
Planned to enroll part-time 0.20 0.40 0.17 0.37 0.25 0.44 0.06 0.24
Unsure if they would enroll full- or part-time 0.14 0.34 0.11 0.31 0.14 0.35 0.07 0.26

Note. The statistics in the table are weighted to adjust for survey nonresponse. See Appendix Table A2, in the online version of the journal, for measurement 
details. We redact proportions that are less than 0.01.
aIncludes all graduates who attended traditional high schools.

Table 1  (continued)

experienced summer melt, X ij is a vector of the student char-
acteristics in Table 1, ζ j  is a random intercept for school j; 
and εij is the error term.

yij ij j ij� � � �� � � �0 1X 	 (1)

In addition, we estimate weighted logistic mixed effects 
models (see Appendix Tables A8–A11 in the online version 
of the journal) and discuss in the text only those results that 
are statistically significant in both the linear and logistic 
models. Both types of models are weighted to adjust for 
senior exit survey nonresponse.

We estimate a series of nested models. Our main tables 
show the association of demographic characteristics with melt 
(Model 1) and then add measures of students’ academic prepa-
ration, school-related behavior, and commitment to college 
(Model 2). We show a more extensive set of models in the 
online appendix. Because a large percentage of students in our 
analytic sample have missing data for one or more variables in 
our models (20% are missing on one variable, 18% on two 
variables, 8% on three variables, and 1% on four or more vari-
ables), we impute missing data for our predictors using multi-
variate imputation with chained equations.16

Findings

Measuring Summer Melt

First, we compare our estimate of overall melt with esti-
mates from four studies that use different definitions of 

whether students are “college intending.” We selected com-
parison measures that studies described with enough detail 
for us to replicate them and that used variables that exist in 
our data.17

Table 2 shows that estimates of overall summer melt 
vary only a little, from 18% to 21%, when measured using 
different definitions of whether students are “college 
intending.” Not surprisingly, broader measures, such as 
the Kirkman et  al. (2022) measure, which only requires 
college-intending students to have reported that they 
planned to attend college the year after high school gradu-
ation, produce higher melt estimates. More restrictive 
measures, such as the Castleman and Page (2014a) mea-
sure, which requires college-intending students to have 
reported they had been accepted to or had registered for at 
least one college and submitted the FAFSA (or, if they 
were high income, planned to attend college the following 
year), produce lower melt estimates.

Although estimates of summer melt in our sample vary 
only slightly depending on different definitions of “college 
intending,” estimates vary dramatically depending on the 
data source used to measure college enrollment. Figure 1 
displays estimates of overall melt, and melt among 2- and 
4-year intending students, measured two ways: with student-
level NSC data and with a combination of student-level NSC 
and student-level Cal-PASS Plus transcript data. Overall 
melt estimates are nearly twice as large when we rely solely 
on student-level NSC data to measure students’ college 
enrollment (35% compared to 19%). This difference stems 
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largely from dramatically different melt estimates for 2-year 
college-intending students when measured solely with stu-
dent-level NSC data (54%) instead of with NSC and Cal-
PASS Plus combined (27%).18

These very different estimates are attributable to high 
Family Educational Rights and Privacy Act (FERPA) block 
rates at the community colleges most commonly attended by 
L.A. Unified graduates (see Dynarski et al. [2015] for a dis-
cussion of the impact of FERPA blocks and other factors that 
affect the NSC data’s coverage and accuracy). Nine of the 15 
community colleges that students in our sample most often 
planned to attend had FERPA block rates at or above 50% 
during the period of our study (see Appendix Table A12 in 
the online version of the journal). When college students 
FERPA block (i.e., notify their postsecondary institution that 
they do not want information about their enrollment shared 
with the NSC), those students appear as non-college-goers 
in the NSC student-level data files that researchers typically 
use to measure summer melt (NSC, 2017, p. 5).

FERPA block rates vary considerably across and within 
states, regions, and cities (NSC, 2023b). In 2019, the year 
our sample enrolled in college, NSC reported state-wide 
overall (i.e., 2- and 4-year combined), 2-year, and 4-year 
FERPA block rates that ranged from close to 0% to 11%, 
17%, and 18%, respectively. New Jersey had the highest 
overall and 4-year block rates and Arizona had the highest 
2-year block rate. Additionally, 250 institutions’ average 

block rates during this period were greater than 10% (NSC, 
2023b), and in some cities, several institutions’ block rates 
were particularly high. To take one example, the seven col-
leges that made up the Dallas County Community College 
District (now called Dallas College) had block rates that 
ranged from 44% to 54% (NSC, 2023b). Our results illus-
trate that in local contexts where FERPA block rates are 
high, melt estimates based on NSC student-level data alone 
will be overstated. Measuring enrollment with data provided 
by colleges or state data systems, such as the data we use 
from Cal-PASS Plus, can substantially improve the accuracy 
of melt estimates.19

Student Characteristics Associated With Summer Melt

Next, we examine the correlates of summer melt. Table 
3 shows how our predictors are associated with overall 
melt, while Table 4 shows associations with specific types 
of melt (i.e., melt among 4-year intending students who 
did not enroll in any college, melt among 4-year intending 
students who enrolled in a 2-year college, and melt among 
2-year intending students). We begin by discussing how 
student demographics, academics, and behavior are asso-
ciated with melt. We then discuss how various measures 
of students’ commitment to college are associated with 
melt, conditional on students’ demographic and academic 
characteristics. Although we take into account many 

Figure 1.  Rate of summer melt by melt type and data source.
Note. The statistics in the graph are weighted to adjust for survey non-response. See Appendix Table A2 in the online version of the journal for measurement 
details. Note that the Cal-PASS Plus data only include 2-year colleges (see the data section and Endnote 6 for more detail). The melt rate for 4-year to 2-year 
melt (i.e., the rightmost set of bars) shows the percentage of students who planned to enroll in a 4-year college but enrolled in a 2-year college instead. The 
NSC melt rate for these students is lower than the NSC + Cal-PASS rate because some 4-year college-intending students who enrolled in a 2-year college 
did not allow their 2-year colleges to share their enrollment information with the NSC (FERPA blocks), so those students appear as non-college-goers in 
the NSC data and thus are included in the NSC percentage in the third set of bars. In other words, the NSC data understate the percentage of 4-year college-
intending students who melted to a 2-year college (the fourth set of bars) and overstate the percentage of 4-year college-intending students who melted to no 
college enrollment (the third set of bars).
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predictors of melt, we caution readers not to interpret our 
results as causal, a point to which we return in the discus-
sion. For ease of exposition, we emphasize results for 
overall melt, but point out instances in which the results 
for 2- or 4-year college-intending students diverge from 
the overall results.

Demographics, Student Program, Academics, and School-
Related Behavior

Social class.  Replicating findings from past studies (e.g., 
Castleman & Page, 2014a; Daugherty, 2012), our results 
show that students from socioeconomically disadvantaged 
backgrounds were more likely to experience summer melt 
than their more advantaged peers (see Table 3).

Specifically, Model 1 shows that students whose parents 
did not complete a high school degree were three percentage 
points more likely to melt than peers whose parents who com-
pleted high school. Note that the bivariate associations of sin-
gle measures of social class with melt, including eligibility for 
subsidized meals, are larger—see Appendix Table A4 in the 
online version of the journal for details. Model 2 suggests that 
the association between parents’ educational attainment and 
overall melt is attributable to differences in students’ academic 
preparation. In contrast, the association between eligibility for 
subsidized meals and overall melt persists even among stu-
dents who had similar academic preparation and appeared to 
be equally committed to going to college and is driven by 
4-year college-intending students (see Table 4).

Gender.  Girls were about five percentage points less 
likely than boys to experience summer melt, but our mod-
els indicate that the association between gender and melt is 
attributable to gender differences in commitment to college-
going (see Table 3 and Appendix Table A4 in the online ver-
sion of the journal).

Race and ethnicity.  Similarly, Table 3 shows that white 
and Asian American students were less likely to melt than 
their Latinx peers, but these differences disappear once we 
compare students with similar academics and behavior. 
Among 4-year college-intending students who had similar 
academic preparation, school-related behavior, and commit-
ment to college-going, however, Black students were about 4 
percentage points less likely to melt than their Latinx peers, 
and Filipinx students were about 12 percentage points more 
likely to melt than their Latinx peers (see Table 4).

Student program.  Students who were classified as “Lim-
ited English Proficient” (LEP) during the spring of 12th grade 
were about eight percentage points more likely to experience 
summer melt than otherwise similar students (see Table 3), 
and these melt differences were particularly pronounced for 
4-year college-intending LEP students (see Table 4). These 

melt disparities may arise because LEP high school students 
are more likely to be recent immigrants with less knowledge 
of the college matriculation process. It is also possible that 
these melt disparities result from LEP students reporting 
their college intentions less accurately because they are still 
in the process of learning English.

Academics.  Students with stronger academic prepara-
tion, including higher standardized test scores, AP course 
taking, and A-G course completion, were less likely to 
experience summer melt (see Appendix Table A4 in the 
online version of the journal). But those associations 
mostly become statistically insignificant once we compare 
students with similar educational expectations and similar 
college-related behaviors and commitments (see Model 2 
in Table 3). The exception is that 4-year college-intending 
students who did not complete the A-G requirements, and 
thus were not eligible to attend CSU or UC campuses, were 
more likely to enroll at a 2-year college (3 pp) than other-
wise similar peers.

Attendance.  We find strong and consistent evidence that 
college-intending students with lower high school atten-
dance rates were less likely than otherwise similar students 
to enroll in college in the fall after high school graduation 
(see Tables 3 and 4). College-intending students who were 
chronically absent (i.e., those with annual attendance rates 
below 91%) were about five percentage points more likely 
to melt than otherwise similar peers with satisfactory atten-
dance (i.e., ≥96%). Students with “at risk” attendance (i.e., 
those with attendance rates between 91% and 95%) were 
four percentage points more likely to melt than otherwise 
similar peers with satisfactory attendance. These results 
indicate that missing school is an important risk factor for 
summer melt, which is in some ways unsurprising given 
that nonenrollment in college can be thought of as a more 
extreme instance of absenteeism.

Commitment to College-Going.  Several measures of col-
lege-intending students’ commitment to college-going, 
including FAFSA completion, students’ certainty about their 
intended college, students’ planned enrollment timing and 
intensity, and students’ concurrent enrollment in college 
classes, are associated with summer melt.

FAFSA completion.  We find strong and consistent evi-
dence that students who completed the FAFSA were substan-
tially less likely to experience summer melt than otherwise 
similar students.20 Students who completed the FAFSA before 
high school graduation were about 14 percentage points less 
likely to melt than otherwise similar peers (see Table 3), and 
these results hold for both 2- and 4-year college-intending stu-
dents (see Table 4). The negative association between FAFSA 
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Table 3
Nested Linear Mixed Effects Models Predicting Overall Summer Melt (Includes 2- and 4-Year College-Intending Students)

Model 1 Model 2

  B SE B SE

Demographics & family background
  Eligible for subsidized meals 0.025 0.013 0.032** 0.012
  Parent ed. attainment: less than HS 0.032** 0.011 0.018 0.010
  Parent ed. attainment: HS graduate Ref. Ref.
  Parent ed. attainment: some college −0.032* 0.013 −0.025 0.013
  Parent ed. attainment: bachelor’s degree −0.021 0.016 −0.002 0.015
  Parent ed. attainment: graduate degree −0.033 0.021 −0.014 0.020
  Female −0.048*** 0.009 −0.002 0.009
  Latinx Ref. Ref.
  Black −0.011 0.018 −0.031 0.017
  White −0.036* 0.017 −0.021 0.014
  Asian American −0.063** 0.019 −0.013 0.019
  Filipinx 0.026 0.025 0.069** 0.023
  Multiethnic 0.045 0.067 0.045 0.060
  Other ethnicity 0.069 0.066 0.040 0.057
  Experienced homelessness 0.096*** 0.025 0.048* 0.024
  Parent/guardian was a migrant worker −0.065 0.036 −0.054 0.036
School academic program
  Received special education services −0.016 0.017
  Classified as gifted and talented −0.001 0.009
  EL classification: English only Ref.
  EL classification: initial fluent English proficient −0.027* 0.011
  EL classification: reclassified fluent English proficient −0.013 0.010
  EL classification: limited English proficient 0.078*** 0.023
Academic achievement & course-taking
  Cumulative weighted GPA −0.077 0.055
  Cumulative weighted GPA squared 0.010 0.009
  Completed the A-G requirements −0.014 0.011
  Passed ≥ 1 semester of AP coursework in HS −0.021* 0.011
  Passed ≥ 1 AP or IB exam in HS 0.011 0.009
  Mean 11th-grade ELA and math SBAC score (SD units) −0.009 0.008
  Mean 11th-grade ELA and math SBAC score squared (SD units) 0.012** 0.004
School-related behavior
  Chronically absent (attendance rate <91%) 0.046** 0.016
  At risk attendance (attendance rate 91-95%) 0.040*** 0.009
  Satisfactory attendance (≥96%) Ref.
  Suspended in HS −0.039 0.051
Educational expectations & college program participation
  Educational expectations: HS or less 0.024 0.032
  Educational expectations: certificate or associates 0.068** 0.021
  Educational expectations: bachelor’s degree Ref.
  Educational expectations: graduate degree −0.007 0.009
  Educational expectations: unsure 0.047** 0.017
  Concurrently enrolled in community college −0.070*** 0.009
  Participated in a college access program in 12th grade −0.005 0.010

(continued)
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Model 1 Model 2

  B SE B SE

Completion of college-related tasks
  Took SAT or ACT in HS −0.027 0.014
  Registered for community college prior to graduation 0.005 0.009
  Applied to a 4-year college prior to graduation −0.024* 0.012
  Submitted FAFSA prior to graduation −0.139*** 0.016
  Visited the college they planned to attend −0.016 0.009
College plans
  Very certain they would attend planned college −0.065*** 0.010
  Unsure what semester/quarter they would start college 0.176*** 0.031
  Planned to enroll full-time Ref.
  Planned to enroll part-time 0.098*** 0.015
  Unsure if they would enroll full- or part-time 0.015 0.013

Note. HS = high school; the statistics in the table are weighted to adjust for survey nonresponse. Unweighted N = 12,413.
*p < .05. **p < .01. ***p < .001.

Table 3  (continued)

completion and melt probably stems from at least two causes. 
First, FAFSA completion serves as a proxy for students’ and 
families’ commitment to the student enrolling in college. 
Second, and probably more important for our predominantly 
low-income sample, FAFSA completion typically leads to 
financial aid receipt, which substantially reduces financial 
barriers to college enrollment.

Certainty about their intended college.  We also find 
consistent evidence that students who expressed certainty 
about the college they planned to attend were less likely 
to melt. Two-year college-intending students who reported 
on the senior exit survey that they were very certain they 
would attend their planned college were seven percentage 
points less likely to melt than otherwise similar students who 
reported being somewhat certain or not certain (Table 4). 
Four-year college-intending students who were very certain 
they would attend their planned college were five percentage 
points less likely to melt to no college and seven percentage 
points less likely to melt to a 2-year college (see Table 4).

Planned enrollment timing and intensity.  We find strong 
evidence that students who were unsure about the semester 
they planned to start college and those who planned to enroll 
part-time were more likely to melt. The association between 
summer melt and students’ uncertainty about the semester 
they would start college is driven entirely by 2-year college-
intending students (see Table 4). Students who expressed 
uncertainty about the semester they planned to start college 
may have been less committed to attending college or lacked 
a concrete plan for college attendance. Both 2- and 4-year 
college-intending students who planned to attend college 

part-time were about nine percentage points more likely to 
melt than otherwise similar peers (see Table 4). Students’ 
plans to attend college part-time may reflect less commit-
ment to college-going. They may also reflect greater con-
cerns about the financial costs of attendance and the need to 
offset those costs by working, or concerns about balancing 
family obligations with college coursework.

Two-year college registration and concurrent enrollment 
in a two-year college.  Behaviors that may indicate students 
are connected with or committed to a 2-year college—taking 
community college courses while in high school or register-
ing for a 2-year college—are associated with summer melt 
in different ways depending on whether students say they 
intend to enroll in a 2- or a 4-year college. Table 4 shows that 
when 2-year intending students had registered for a 2-year 
college by May 1 of their senior year, they were five per-
centage points less likely to experience summer melt than 
otherwise similar peers. Likewise, when 2-year-intending 
students had already concurrently enrolled in 2-year college 
courses during high school, they were 14 percentage points 
less likely to experience summer melt than otherwise similar 
students. In contrast, when 4-year college-intending students 
had registered for a 2-year college, they were three percent-
age points more likely than otherwise similar students not 
to enroll in college and two percentage points more likely 
to enroll in a 2-year college (see Table 4). Likewise, when 
4-year college-intending students were concurrently enrolled 
in 2-year college courses during high school, they were one 
percentage point more likely than otherwise similar students 
to enroll in a 2-year college rather than their intended 4-year 
college (see Table 4).
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Discussion

Using data from the Los Angeles Unified School District, 
a large, urban district where most students are low-income, 
first-generation college students of Latinx heritage, this arti-
cle makes several contributions to the literature on summer 
melt. First, we find that decisions about how to measure 
summer melt can affect the accuracy of melt estimates. We 
show that measures of college enrollment that use student-
level data from the NSC may dramatically overstate the 
extent of summer melt in schools, school districts, and states 
where a large percentage of students block access to infor-
mation about their college enrollment. In those contexts, 
information from the colleges and universities themselves, 
or from state data systems that have compiled that informa-
tion, is essential for accurately estimating the extent of sum-
mer melt. Additionally, our results indicate that some ways 
that researchers have classified students as “college intend-
ing” in past studies may mask potential correlates of melt. In 
particular, we find that some components of prior studies’ 
definitions of “college intending” are associated with sum-
mer melt (e.g., completing the FAFSA and registering for 
college), which suggests that studies that aim to identify stu-
dents who are at risk of melt, so that they can better support 
them, may benefit from using broader definitions of college 
intentions.

Note, though, that a limitation of our study is that we only 
measure melt based on whether students planned to enroll in 
college in the fall after high school graduation and whether 
they enrolled that fall. We do not measure melt among stu-
dents who planned to delay their enrollment (say, by a 
semester or a year) or among students who enrolled later 
than the fall (i.e., within 1 or 2 years of high school gradua-
tion). In our sample, the COVID-19 pandemic and colleges’ 
shift to remote instruction affected the spring term of our 
sample’s first year in college and the entire subsequent 
school year. As a result, we only measure melt as of the fall, 
pre-COVID, semester. Future research should, however, 
explore how melt estimates differ among students who delay 
college enrollment.

This article also contributes important information about 
student risk factors for summer melt, which can potentially 
inform schools’ efforts to target college counseling supports 
and preventative programs to those students most in need. 
Our results show that students with moderate or high rates of 
absenteeism during high school are considerably more likely 
to melt than otherwise similar peers, regardless of whether 
they plan to attend a 2- or 4-year college. These results imply 
that it could be beneficial for college counseling staff to col-
laborate more with the school staff responsible for student 
attendance to understand why students have been absent and 
help reduce barriers to their attendance in high school. Not 
only are such efforts likely to improve students’ engagement 

with high school, but our results suggest that they may also 
facilitate college-intending students’ successful transition to 
college.

Our results also highlight the critical importance of ensur-
ing that students complete the FAFSA well in advance of 
high school graduation. If 12th graders do not submit the 
FAFSA before they graduate, they may have limited access 
to adults who can help them complete their application dur-
ing the summer months because school-based supports, such 
as counselors, are not typically available during the summer 
break (Arnold et  al., 2009; Castleman & Page, 2014b). In 
addition, students who file the FAFSA late in the school year 
or during the summer and are selected for verification may 
not have enough time to complete the required paperwork 
prior to the start of the fall semester. For example, at Santa 
Monica College (SMC, 2024) and California State 
University, Northridge (CSUN, 2024), the 2- and 4-year col-
leges most often attended by L.A. Unified graduates, it can 
take up to 4 or 9 weeks, respectively, for the financial aid 
office to process students’ verification paperwork. Moreover, 
4-year college-intending students may be particularly disad-
vantaged by submitting the FAFSA in the late spring or sum-
mer because late-filers receive, on average, less institutional 
aid (McKinney & Novak, 2015; Page et al., 2020), and in 
California, are not guaranteed state financial aid (CSAC, 
2024), meaning they might not receive enough aid to attend 
college. Our results suggest that identifying students who 
have not completed the FAFSA and connecting them with 
school or community-based resources to assist them with the 
process may increase their chances of successfully enrolling 
in college (see, e.g., Bettinger et al., 2012). Our results also 
suggest that recent state policies mandating FAFSA comple-
tion, in California21 and elsewhere, may help reduce summer 
melt (Deneault, 2023), especially if those policies are 
designed to encourage early FAFSA completion.

We also find that students who are less certain about 
whether they will attend their planned college are more 
likely to melt than otherwise similar peers. Students’ uncer-
tainty probably stems from a wide range of concerns—
including being able to pay for housing or food, accessing 
transportation to campus, paying tuition or for textbooks, 
doing well in classes, and fitting in socially. Identifying and 
supporting students who are less committed to their planned 
college may require a personalized approach from high 
school counseling staff and/or college access organizations, 
starting after students have “decided” on their planned col-
lege, and perhaps extending through the summer following 
high school graduation. Future research should examine the 
sources of students’ uncertainty about their planned college, 
how to help high school students make college plans that are 
more likely to materialize, and how to support graduating 
seniors who perceive their planned college option as infea-
sible or undesirable.
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Our findings also indicate that high schools may need to 
target some supports differently to 2- and 4-year college-
intending students. Two-year college-intending students 
who have not registered at a 2-year college prior to high 
school graduation are substantially more likely to melt than 
otherwise similar peers. Ensuring that students successfully 
register prior to high school graduation, perhaps through 
collaborations with local community colleges, may increase 
the likelihood that they successfully enroll. Our results also 
suggest that helping students become familiar with 2-year 
colleges through concurrent enrollment programs may 
reduce the likelihood that students experience melt.

In California, it is critical that 4-year college-intending 
students complete their A-G requirements so that they are 
eligible to attend in-state, public 4-year colleges. We find 
that students who planned to attend a particular 4-year col-
lege, and had been admitted to that college, were more likely 
to melt to a 2-year college if they ended up not completing 
their A-G requirements by the time they graduated. These 
results imply that schools need ways to identify 4-year col-
lege-intending students who are not on-track to complete 
college eligibility requirements at the start of senior year or 
the end of the fall semester, as well as those students who are 
at risk of falling off track, so that school staff can provide 
opportunities for credit recovery or academic support to 
ensure that 4-year college-intending students remain eligible 
to attend their planned college.

Readers should keep in mind, however, that interven-
tions developed to address the risk factors for summer melt 
that we identify in this article will need to be evaluated 
rigorously to assess whether they reduce melt. This is 
essential because some of our measures probably serve, at 
least in part, as proxies for other risk factors or school prac-
tices that we cannot measure with our data. For example, 
although we find that students who do not complete the 
FAFSA before high school graduation are more likely to 
experience melt, it is likely that, for some students, not 
completing the FAFSA is a symptom of other underlying 
challenges, such as parents’ lack of support for their child’s 
plan to attend college. To the extent that FAFSA comple-
tion reflects unmeasured risk factors, interventions that tar-
get only FAFSA completion will be less effective than our 
estimates imply.

To take another example, we find that 4-year college-
intending students who registered at a 2-year college prior to 
high school graduation were more likely to melt and to enroll 
in a 2-year college than otherwise similar peers. But we do 
not know why these 4-year college-intending students regis-
tered at a 2-year college. One possibility is that they were less 
committed to attending a 4-year college, which might imply 
that interventions should address the sources of their uncer-
tainty about 4-year college. Another possibility is that these 
students attended high schools that partnered with a local 
community college to register students, or that encouraged 

all students to register for 2-year colleges, which might 
imply that those school-based strategies do not benefit 
4-year college-intending students. Future research should 
focus both on understanding these causal processes and on 
rigorously evaluating the effectiveness of interventions 
intended to address students’ risk factors for summer melt.

For schools to target support to college-intending stu-
dents at risk for summer melt, school staff need relevant 
information about their students’ attendance rates, FAFSA 
completion, course progress, and college intentions so that 
they can monitor these measures throughout the college-
going process and support students as needed. Districts 
might consider providing reports to schools that flag seniors 
who are at risk of experiencing summer melt based on data 
from administrative sources on attendance, course taking, 
grades, and FAFSA completion, as well as information on 
students’ college intentions and concerns gathered at key 
time points, perhaps via short surveys embedded in existing 
digital tools. Schools could also consider incorporating these 
information gathering efforts and other college-related tasks 
into in-class activities during senior year to ensure wide-
spread participation. Because many schools have limited 
college counseling staff (Hurwitz & Howell, 2014) and 
counselors have limited time to assist students with the col-
lege admissions process (e.g., Bridgeland & Bruce, 2011; 
Phillips et  al., 2017), schools will likely need additional 
counseling resources, or the involvement of school staff who 
are not counselors, to provide sufficient support for students 
at risk of experiencing summer melt.

Conclusion

Summer melt, which is more common among low-
income high school students who would be the first in their 
families to attend college, reduces individuals’ socioeco-
nomic mobility and contributes to educational inequities 
(Castleman et al., 2014). Our analyses indicate that melt esti-
mates based on NSC data may overstate the extent of melt in 
contexts where FERPA block rates are high. We also high-
light aspects of 12th graders’ behaviors and perceptions, 
including school absenteeism, FAFSA noncompletion, and 
doubts about their intended college, that are important risk 
factors for melt. These results suggest that schools should 
direct resources to students with these risk factors to ensure 
that their college-intending high school students become 
college students.
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Notes

1. This survey was developed by researchers affiliated with the 
Los Angeles Education Research Institute (Carrie Miller, Meredith 
Phillips, and Kyo Yamashiro) in collaboration with district leaders. 
The survey includes some questions (or revisions of those ques-
tions) asked on the High School Longitudinal Study (HSLS) sur-
veys (see Ingels et al., 2015) and the VSOURCE follow-up survey 
(see Phillips & Reber, 2022).

2. Our sample does not include students who attended indepen-
dent charter schools (i.e., schools operated by charter management 
organizations, not the school district) because students attending 
those schools did not participate in the senior exit survey and we do 
not have access to independent charter school students’ administra-
tive records.

3. Because all public, 4-year colleges in California and most pri-
vate 4-year colleges require students to submit their Statement of 

Intent to Register (SIR) by May 1, most students who planned to 
attend 4-year colleges had committed to the college they planned to 
attend prior to taking the survey and thus could presumably report 
accurately about which college they planned to attend. The SIR serves 
as students’ official acceptance of their offer of admission, and stu-
dents often need to submit an enrollment deposit along with their SIR.

4. We estimate multilevel models per the recommendation of 
Arpino and Mealli (2011).

5. The CSAC data also include California Dream Act 
Applications (CADAA). CADAA is an application for state 
financial aid open to undocumented students, Deferred Action 
for Childhood Arrivals (DACA) recipients, nonresident students 
under Temporary Protected Status (TPS), and certain visa holders 
(CSAC, 2023). The CSAC data do not distinguish between FAFSA 
and CADAA applicants.

6. The Cal-PASS Plus data available for the period of our study 
also include data from a small subset of California State University 
(CSU) campuses and one University of California (UC) campus 
but we exclude those data because they are incomplete.

7. Some L.A. Unified graduates do not allow the district to 
share their personal information with the NSC. Thus, we do not 
have NSC college enrollment data for those students. We exclude 
those students from our analyses even if they appear in the Cal-
PASS Plus data. Appendix Table A1, in the online version of the 
journal, describes these students.

8. We measure family income using students’ eligibility for 
free or reduced-price school meals. In the 2018–2019 school year, 
when the students in our sample were in 12th grade, a family of 
four in California qualified for subsidized school meals if their 
annual income fell at or below $46,435 (California Department of 
Education, n.d.).

9. The A-G requirements are a series of 15 college preparatory 
courses in which students are required to earn a “C” or better to be 
eligible to attend a CSU or UC campus.

10. All the differences noted in this paragraph and the prior 
paragraph are statistically significant.

11. Note that in our models we combine American Indian, 
Alaskan Native, Pacific Islander, and Native Hawaiian students in 
an “other ethnicity” category due to their small sample sizes.

12. These measures come from students’ 12th-grade year. We 
also construct measures of whether students were in these categories 
at any time during their 9th- to 12th-grade school years, reestimate 
our models with those measures, and find results that are largely 
similar to those we present in this article (available upon request).

13. The district administered the school climate survey from late 
October through December of 2019. The district also asked stu-
dents about their educational expectations on the senior exit survey. 
Because we aim to identify student characteristics that may help 
schools target students who may especially benefit from additional 
supports to prevent melt, we use the educational expectations mea-
sure from the fall school climate survey in our models. Estimates 
using the educational expectations question from the spring senior 
exit survey have the same signs but differ in magnitude. Results 
available upon request.

14. Note that during the period of our study several California 
community colleges offered a small number of bachelor’s degree 
programs. These community colleges are classified as 4-year col-
leges in the IPEDS institutional characteristics data file (per the 
“iclevel” variable). Because these colleges overwhelmingly grant 

https://www.openicpsr.org/openicpsr/project/207081
https://orcid.org/0009-0002-0400-9603
https://orcid.org/0000-0001-9623-065X


Examining Summer Melt in an Urban School District

17

associate’s degrees (California Community Colleges Chancellor’s 
Office, 2024), we recode 4-year colleges (per the “iclevel” vari-
able) as 2-year colleges if their Carnegie Basic Classification is 
“Baccalaureate/Associate’s College: Associate’s Dominant” (per 
the “c18basic” variable).

15. We use October 31st as our cutoff for fall enrollment 
because this is the cutoff used by the NSC (NSC, 2021). We code 
students as having enrolled in college by October 31, 2019, per 
Cal-PASS Plus, if they were enrolled in at least one course during 
the fall 2019 semester.

16. We impute binary variables using logistic regression, ordi-
nal variables using ordered logistic regression, nominal variables 
using multinomial logistic regression, and continuous variables 
using predictive mean matching drawing on the 10 nearest neigh-
bors, per the recommendation of Morris et al. (2014). We construct 
50 imputed datasets for our main analyses and combine the esti-
mates using Rubin’s (1987) combination rules.

17. Note that, by necessity, the samples for the various melt 
measures differ because of differences in how the studies defined 
college intending. Some additional sample differences arise 
because some students in our sample are missing some of the data 
necessary to construct all of the measures.

18. If we define 2-year college intending as students who 
reported they registered for community college prior to graduation, 
the melt rate for 2-year college-intending students was 54% when 
we use NSC data and 25% when we supplement the NSC data with 
Cal-PASS Plus data.

19. Note, however, that while Cal-PASS Plus improves esti-
mates of college enrollment among students who enroll at a com-
munity college, it is an incomplete college enrollment data source 
because it only includes CA public colleges and very few 4-year 
colleges submit their enrollment data to Cal-PASS Plus.

20. Although these results are about the association between 
FAFSA and summer melt, specifically, they resemble findings 
from other studies showing the importance of FAFSA comple-
tion for college enrollment (e.g., Bettinger et  al., 2012; Bird 
et al., 2021).

21. California requires that local education agencies (LEAs) 
verify that 12th-grade students either completed the FAFSA or 
submitted an opt-out form (CA Leg. Assemb., 2021). Unlike early 
FAFSA mandate adopters (e.g., Illinois [IL Gen. Assemb., 2020]), 
California does not require students to complete the FAFSA to 
graduate from high school.
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