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ABSTRACT 

Summer learning loss is a long-observed phenomenon but only recently has it been studied 

systematically and rigorously. Research suggest that more disadvantaged students continue 

learning during the summer and less advantaged students hold steady or lose some of their skills. 

Only by accurately measuring seasonal learning rates and its determinants can reforms be 

successfully implemented. This study utilizes recent data, the Early Childhood Longitudinal 

Study – Kindergarten Cohort, to investigate changes in literacy achievement over the summer 

between kindergarten and first grade. This study builds on recent work that controls for 

intervening instruction in what has previously been labeled the ―summer break‖ and examines 

the effects of summer factors that may approximate the positive aspects of school: childcare 

arrangements, household rules and structure, and literacy and other educational activities, in 

addition to demographic characteristics of children and their households. My analysis suggests 

that overall summer literacy gains are flat once intervening time in school is taken into account. 

Children of higher socioeconomic status, however, indeed continue to learn over the summer but 

the observed differences in summer activities and arrangements between them and lower-SES 

children do not explain most of the variation in literacy achievement gains. 
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Introduction 

The achievement gap in the academic performance of children with relatively low 

economic resources expresses itself in many ways, from test scores to graduation rates. Although 

research shows that disadvantaged students, on average, score less well on achievement tests at 

the start of formal schooling, they learn at the same pace or even faster than their more 

advantaged peers during the school year (Entwisle & Alexander, 1992, 1994). These similar 

learning rates unfortunately do not continue during the summer recess. Not surprisingly, without 

daily reinforcement of skills almost all students lose some amount of math skills over the 

summer. However, students from families with low socioeconomic status generally hold steady 

or decline in literacy skills by the start of the next school year (Alexander, Entwisle, & Olson, 

2001; Heyns, 1978), while their counterparts continue to learn. Researchers often attribute this 

discrepancy to differences in the way children in the two groups spend their time during 

extended breaks from school (Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996). Yet, we 

know surprisingly little about the specific summer activities that put certain children on unequal 

footing when they return to school. In addition, many researchers never notice the seasonal 

differences if they only look at the year-to-year deficits of certain student populations. Given that 

universal year-round schooling is not a practical way to address this differential, there is great 

promise in identifying the specific summer activities associated with improved achievement in 

the fall. 

It stands to reason that summer activities intended to stimulate a child‘s imagination, 

spark interest in reading and writing, and strengthen listening and communication skills will pay 

greater dividends in terms of literacy skills than activities without these features. Moreover, even 

experiences such as visiting the zoo and hiking through the woods offer greater potential for 
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enrichment than activities such as watching TV or playing video games that simply serve to keep 

a child occupied. Hence it would be tremendously valuable to isolate the specific types of 

summer activities that contain these elements and identify barriers that limit access to such 

activities for economically disadvantaged children. In addition to organized activities, there are 

aspects of family rules and routines such as summer schedules that mimic some of the order and 

predictability of a typical school day that may also be particularly beneficial to children. 

Similarly, working parents often modify childcare arrangements to accommodate the greater 

number of hours children are home in the summer, and this is another potentially fruitful area to 

explore. The paucity of research on what contributes to summer learning loss is partly explained 

by limitations in available data. A recent exception is the Early Childhood Longitudinal Study – 

Kindergarten cohort (ECLS-K), a nationally representative survey of a cohort of children who 

entered kindergarten in 1995 and followed in subsequent school years. The ECLS-K allows for 

the precise calculation of instruction-free summertime, so researchers can better isolate what 

aspects of summer may or may not contribute to post-summer achievement gains or losses.  

The goal of the present study is to drill down and discover the specific activities in which 

children engage over the summer that explain the disproportionate summer learning losses 

among children from economically disadvantaged families. I use a sample of kindergarten 

students from the ECLS-K and examine relationships between losses and gains in literacy 

achievement during the summer between kindergarten and first grade. I use multivariate 

regression methods to model changes in spring to fall reading scores as a function of factors from 

four interrelated domains: summer activities, summer child care arrangements, family rules and 

routines, and demographic characteristics of the children and their families. 
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Along with studies that look at the long-term and short-term effects of summer learning 

loss, this study can inform researchers and policymakers of potential areas for reform. Without 

analyzing the summer separate from the school year, efforts to raise achievement and narrow the 

gap in assessment scores may miss an important opportunity. Yet, until recently, investigators 

lacked data with the necessary size and scope to properly examine seasonal learning. A unique 

advantage of the current project is its reliance on a large-scale, longitudinal, comprehensive, and 

nationally representative sample of young students. Insights gained from this study may aid both 

school reformers and other policymakers whose aim is to help children in other aspects of their 

lives. Finally, if children—at least in the early years of schooling—truly do learn at similar rates 

during school, summer research may hold the key to closing the achievement gap, and this study 

aims to inform that growing body of research. 
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Previous Literature 

 The summer learning loss phenomenon has been studied since the early 20
th

 century. 

Studies usually consisted of one or two classrooms of children who were given identical pre- and 

post-summer assessments. Though these investigations didn‘t use the statistical techniques 

required today, they laid the foundation for current studies. Elder (1927) found that some 

students read on their own enough in the summer to improve their skills. Kolberg (1934) found 

that most children lost their knowledge of difficult material over the summer and Morrison 

(1924) had similar findings in a study that showed practice makes perfect, or at least 

permanence; those skills that are reinforced by repetition, such as multiplication tables, were the 

skills usually lost over the summer. These themes—summer activities, children‘s capacities 

being relatively similar, and math skills lost most often—were starting points for contemporary 

studies. 

 Equipped with more sophisticated methods and the technology to support them, recent 

scholars have expanded both the types of outcomes under investigation and their explanatory 

models. For example, there is a greater focus on deconstructing the mechanisms through which 

factors such as socioeconomic status predict students‘ success. The United States Department of 

Education has studied the achievement gap for decades through the National Assessment of 

Educational Progress (NAEP), often referred to as the ―Nation‘s Report Card.‖ NAEP is 

nationally representative and allows for studying students in a way the previous studies could 

not. NAEP has shown that the achievement gap, usually operationalized as the gap in average 

test scores between black students and white students, has persisted in the past four decades. 

Throughout the 1970s and most of the 1980s, NAEP scores showed the achievement gap 
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narrowing as black students steadily improved their academic achievement and white students 

held relatively steady. However, from the late 1980s through the 1990s, white students improved 

their NAEP scores and black students saw their scores plateau (Lee, 2002). These scores are 

aggregate and these trends are only on average, but they are troubling nonetheless. 

Further, researchers grow increasingly concerned over evidence that these trends begin in 

the early years of a child‘s schooling and continue to widen as the child continues through higher 

grades. Based on research evidence of the achievement gap, many policy initiatives promote 

early schooling and school readiness as remedies. Most troubling is not that poor performance in 

kindergarten, say, can predict a child‘s poor performance in later grades; this is indeed troubling 

but is expected. However, when looking at the early years of schooling, Alexander and Entwisle 

(1988) were disturbed by ―early patterns being more determinate of later performance among 

blacks than among whites‖ because ―it indicates that minority youngsters will find it harder to 

bounce back from academic difficulties‖ (p. 81). 

Home & Family Environment 

 Race usually has little or no statistical significance once socioeconomic status variables 

are included in multivariate analyses. Household income can be and is often used to represent 

socioeconomic disadvantage, but many studies have looked at home and community 

characteristics that better inform the differences in achievement attained by students. One aspect 

is ―provision of learning,‖ which is the idea that families with more resources are able to spend 

time and money on home activities that stimulate and encourage learning (Brooks-Gunn, 

Klebanov, & Duncan, 1996). Income, then, may not cause the increased achievement, but it does 

contribute to it, and research has also shown that ―early childhood appears to be the stage in 

which family economic conditions matter the most‖ (Duncan, Yeung, Brooks-Gunn, & Smith, 
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1998, p. 420). Maternal education is often found to be statistically significant when used to 

explain academic achievement, but, again, more educated mothers can provide the child with 

cognitive stimulation as well as a warm parenting style that is often effective (Cooksey, 1997). 

Cooksey also found that the mother‘s Armed Forces Qualifying Test score (AFQT) remained 

statistically significant even after for controlling for learning provision and parenting measures, 

among others, meaning the AFQT is capturing some aspect of the mother‘s intelligence or skills 

that is having a separate effect on the child‘s academic achievement. Much occurs in the home 

that cannot be adequately measured by income level or even maternal education. There are 

mediating factors that warrant further exploration beyond the standard proxies. 

Summer 

 Even with well-recognized differences across schools including teaching styles, curricula, 

teacher qualifications, class size, parental involvement, and material resources, there are a fair 

number of commonalities in the way children spend time at school. There is comparatively less 

generalizability across children‘s experiences at home. Differences can be attributed to a variety 

of factors such as family structure and dysfunction, economic and emotional resources, styles of 

discipline, daily routines, cultural traditions, leisure activities, time spent with parents, and 

engagement in activities such as reading, storytelling, playing games, and interactions with 

siblings and other age peers. With the prevalence of two-earner families and single parents who 

must earn a living, many children spend a portion of their time with non-parental caregivers 

when not at school. During the summer months, the need for childcare generally increases for 

working parents, which introduces a further source of variability in activities and experiences, 

especially across children in different socioeconomic groups. 
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Summer childcare  

Childcare differs widely and across several dimensions – time spent in care, relationship with 

caregiver (e.g., ranging from a grandparent to a series of staff members at a day care center), 

location of care (i.e., the child‘s home or elsewhere), the number of arrangements, the quality of 

care giving, focus on learning activities and material resources. Coincident with the influx of 

mothers into the workforce, particularly those with young children, researchers have investigated 

the impact of childcare on children‘s cognitive and academic development. Most if not all of the 

literature has focused on the years from birth to school entry, given the widespread nature of 

childcare and the critical development that occurs through those early years. Even though these 

arrangements are similar to those during summer breaks between school years, they are not 

necessarily comparable and should not a priori be taken as such.  

Evidence from the 2002 Survey of America‘s Families found that almost 73% of children 

younger than five with working mothers were in some form of regular non-parental childcare. 

Further analysis, though, found that arrangements varied by income level: higher-income 

children were more likely to be in center-based care and lower-income children were more likely 

to be cared for by a relative (Capizzano & Adams, 2003). Lower-income children who attended 

childcare had increased math scores compared to children from similar families whose children 

did not attend childcare at all, and those impoverished children in center-based childcare saw the 

best mathematics scores (Caughy, DiPietro, & Strobino, 1994). They also had better work habits 

and conduct, skills which are necessary to succeed in school (Posner & Vandell, 1994). 
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Summer learning loss  

A seminal meta-analysis and review of summer learning loss was published in 1996, 

seeking to and succeeding in finding the very real experience of a growing gap in learning over 

the summer (Cooper et al., 1996). The review found that overall, at best, students did not lose the 

knowledge they had in the spring when re-tested in the fall. At worse, again overall, they lose a 

full month of grade-level skills. The authors also noticed larger losses in math as compared to 

reading, which makes sense as language is used daily even if a child does not formally practice 

reading. In, fact all students lost a certain amount of math skills over the summer. 

The meta-analysis also re-affirmed what many have found, that clear socioeconomic 

patterns could be found when looking at reading and language skills. The authors concluded ―on 

average, summer vacations created a gap of about three months between middle- and lower-class 

students‖ (Cooper et al., 1996, pp. 261-262). The authors also comment that these measures were 

likely to underestimate the true effect of the summer months on students‘ achievement because 

of the instruction time between the assessments that unfortunately get included as part of the 

summer break unless otherwise controlled for. 

The study undertaken in Atlanta, Georgia by Barbara Heyns (1978) in the 1970s was the 

first systematic and sophisticated longitudinal analysis of summer learning loss. Heyns used test 

scores and parental interviews for almost 3,000 Atlanta students in sixth and seventh grades, and 

she primarily used a vocabulary skills subtest of a major standardized test for the analysis. For all 

students, white or black, any income level, learning slowed in the summer. The summer break 

did, however, reinforce existing socioeconomic disparities, as ―only high-income children, and 

high-income whites more than blacks, consistently improved their levels of cognitive 
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achievement during the summer months‖ (Heyns, 1978, p. 49). The research done by Heyns is 

not nationally representative, however. The generalizability of the finding is likely middle 

school-aged, relatively poor children going to school in majority-black cities. It is also possible 

that Heyns‘ findings were an artifact of the turbulence of the civil rights movement and school 

integration that characterized Atlanta in the 1960s and ‗70s. 

Building off Heyns (1978), researchers in Baltimore in 1982 began the Beginning School 

Study (BSS), with the goal to study the academic, personal and social development of children 

beginning in first grade. The lead researchers claim that at the time, the study was unique 

because it enrolled ―a large, representative sample of urban children, beginning in the first grade‖ 

while other studies focused on ―family influences in an earlier generation who were all white, 

children‘s temperament, or the consequences for children‘s development of perinatal stress‖ 

(Alexander & Entwisle, 1988, p. 26). One previous study focused on ―only severely 

disadvantaged blacks‖ and another was ―oriented toward mental disorders‖ (Alexander & 

Entwisle, 1988, p. 27). Other studies they examined did not fully harness the statistical analysis 

capabilities available, and the only other longitudinal study they found with a representative 

number of black children never was released or made their data available. 

Alexander and Entwisle published a number of papers and reports based on the data 

gathered as part of the BSS, many on the ‗summer setback‘ effect. Because they used four data 

points over two years, they were able to see the complex interplay the seasons have on 

achievement. They found a student‘s eligibility for a lunch subsidy—a common measure of 

poverty on the school and child levels—to be associated with summer math gains or losses but 

not associated with those in the winter. In addition, when the researchers looked at the overall 

differences between black and white students, most of the summer math gap can be traced to 
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those students who attended schools that were considered ‗segregated,‘ or a student body 

primarily of one race. Nonetheless, the important finding that ―poor children of both races 

consistently lose ground in the summer but do as well or better than better-off children in winter 

when school is in session‖ supports the conclusion by Heyns (1978) that school can mitigate the 

differences among groups of students (Entwisle & Alexander, 1992, p. 72). 

A slightly difference story emerged when Entwisle and Alexander examined reading 

achievement gains (1994). Reading scores showed a pattern similar to math achievement, with 

children with better-educated parents continuing to learn while school is closed and children with 

less-educated parents learning at the same rate or faster than their peers while school is in 

session. The new and interesting finding was that during the time school was in session, black 

students attending integrated schools gained markedly less reading skills than black students in 

segregated schools. This disparity is not seen when schools are closed, and when the authors re-

visited the mathematics research, they saw that this same group actually performed better than 

their counterparts in segregated schools, also over the school year. The authors  

suggest that reading performance is more sensitive than math performance to the racial 

composition of a school…. Learning to read is sensitive to social class and ethnic 

differences…. This sociolinguistic explanation for the patterns [gain] credibility from the 

fact that the BSS children who attended integrated schools lived in segregated 

neighborhoods…. The students who come from segregated neighborhoods, white or 

African-American, speak different dialects and their teachers‘ dialects differ from that of 

some students.‘ (Entwisle & Alexander, 1994, p. 455) 
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 Alexander and Entwisle also did a substantial amount of analysis of the BSS on whether 

or not family structure has an independent effect on summer achievement gains and losses. They 

found that in single-parent homes, being ‗short‘ a parent is not necessarily the problem, the 

disadvantage stems from having only one income. Similarly, having two parents in the home 

does not increase achievement net of taking into consideration the parents‘ salaries. The authors 

believe that as the share of children born to unmarried mothers continues its uphill trend so too 

will the barriers to learning that are characteristic of poor mother-headed families. 

 In 2001, Alexander and Entwisle revisited the issue of summer learning loss after 

collecting a full five years of data in detail. They reiterate, with the emphases theirs: ―the BSS 

conclusion is that practically the entire gap increase across socioeconomic lines traces to 

summer learning differentials‖ (Alexander et al., 2001, p. 174). Further, only SES had an 

independent effect on explaining the achievement gap change and despite keeping up during the 

school year, disadvantaged children began behind in skills on day one of school and the 

summertime unfortunately continues this gap. 

 The nationally representative Early Childhood Longitudinal Study, Kindergarten cohort 

Class of 1998-99, and specifically those participating in Wave 3, presents the richest opportunity 

to date to examine the issue of summer learning loss. Motivated with that research aim, a module 

was intentionally designed to examine summer activities, childcare arrangements, and other 

family and home characteristics. The scholarly body of research continues to grow as researchers 

utilize this survey data to its fullest extent. 

 Analysis by Reardon (2003) of the ECLS-K revealed overall flat literacy gains during the 

intervening summer for all students. He also found a race differential during the school year, 
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with white students learning more quickly than black students, and a growing SES gap during the 

summer. The latter is consistent with the Beginning School Study results; however, the former is 

not. Reardon attributes this discrepancy to the non-nationally representative sample used in the 

BSS. Reardon‘s analysis did not focus on the differentials in children‘s summer activities and 

was limited to examining assessment scores, race, SES, and school-related characteristics. 

 In a subsequent analysis of the ECLS-K, Burkam, Ready, Lee, and LoGerfo (2004) used 

a different modeling technique to investigate the relevance of summer activities to summer 

learning losses. Conventional wisdom credits enrichment activities, such as trips to museums and 

concerts only affordable to middle and upper class parents, for the gains experienced by those 

children over the summer. Although this explanation is plausible, there has never been quality 

data with which to investigate this theory. Findings from more recent studies, such as that of 

Reardon (2003), reveal the important role played by adjusting for precise assessment dates and 

schools year beginning and ending dates. Burkam et al. (2004) used these time gaps as 

explanatory factors, which showed a significant effect on scores in their regression models. They 

also found overall summer literacy learning to be flat, but when broken out by SES quintiles, the 

lowest group scores less and the medium-high and high groups scored more than the middle-SES 

children. 

 Although extremely informative, the study was unable to fully account for difference in 

scores beyond the factors associated with SES. There are small effects for summer activities, 

both in magnitude and significance, with the impact stemming from those students who did 

literacy-related activities. The authors concluded that for literacy, most of the explained variance 

in their models was due to the time gap measures, and most of the summer literacy learning 

variance ―remains unexplained after ability, demographics, activities, and time gaps are taken 
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into account‖ (Burkam et al., 2004, p. 20). Though the authors acknowledge more insight is 

needed on the nature of the different summer activities (rather than simply the presence of such 

activities), they stressed the importance and necessity of the time gap measures for future 

research. 

 Finally, Downey, von Hippel, and Broh (2004) used the ECLS-K data to compare 

learning rates between those in the summer and those in the school year. They use the same 

analysis methods as Reardon (2003) and found that schools do, in fact, increase average learning 

rates and decrease inequality of these rates. That is, schools bring some students down and others 

up to result in what they call the ―school-year catch-up‖ (Downey et al., 2004, p. 623). When 

classified by race, gender, and SES, varying results were found: SES inequality narrowed during 

the school year, though the reading gap between black and white students actually grew. Asian-

American students were found to be hindered by school. Downey et al. (2004) do not, however, 

look at summer activities but focus on the different learning rates that exist. They conclude that 

race, gender, and SES explain less than ten percent of explained variance in learning rates during 

kindergarten and first grade. They believe the rest of the variance is inexplicable—that a better 

model could not be specified because children simply vary—but that it‘s important to note this 

unexplained inequality, when analyzed itself, is reduced by schooling. Even for children of 

similar SES and race, schooling helps reduce inequality and schools are, as the authors put it, 

―great equalizers‖ (Downey et al., 2004, p. 633). 

 The goal of the present study is to extend the work of Burkam et al. (2004) and further 

explore the importance of summer activities for explaining more of the variance in test scores. 

Children are different, as Downey et al. (2004) stress, but there also systematic differences 

among groups of children that have an impact on summer literacy learning. Without attempting 
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to discern why some students learn more than others over the summer, we relegate our most 

disadvantaged students to relying on the ―school-year catch-up‖ to post learning gains. 
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Method 

Data and Sample 

Data  

The data used for this analysis were drawn from the Early Childhood Longitudinal Study 

Kindergarten Class of 1998-99 (ECLS-K), which is sponsored by the United States Department 

of Education‘s National Center for Education Statistics. The ECLS-K was designed to collect 

and analyze information on early childhood experiences in school, with data drawn from 

children, their parents, their teachers, and their schools. The study, which followed a nationally 

representative cohort of children through fifth grade, began in the fall of 1998 with 21,260 

kindergartners. The ECLS-K used a multistage probability sample design with the first stage 

being counties or groups of counties, the second stage being schools within such groups, and the 

third and final stage students within the selected schools. 

In the fall of 1999, when most of the base year respondents were in the first grade, data 

were collected from only a 30 percent subset of ECLS-K schools for the purpose of exploring 

summer learning loss. In-depth questions about summer activities, childcare arrangements, and 

life events were asked of participating parents and the almost 5,300 participating children took 

assessments in reading, math, and general knowledge. Conditioned on participating in the ECLS-

K during the base year, the response rate for the child assessment in the fall of first grade was 

93.6 percent and only drops to 89.8 percent when counting those who had a parent interview in 

addition (rates are unweighted). Further, response rates are relatively similar across various 

characteristics of schools and children. Computer-assisted interviews (CAI) of parents and child 

assessments (also via CAI) were the two methods by which data were collected. Parents were 
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interviewed in person and over the telephone. Wave 3 data—the data collected in the fall of first 

grade—were only collected from children and their parents, but data sources from other waves 

include self-administered questionnaires completed by teachers, school administrators, and from 

student records. See the ECLS-K manual (National Center for Education Statistics, 2002) for 

detailed information on study design, Wave 3 participants, and other specifics. 

Analysis sample 

I used the following exclusion criteria to select cases for the present analysis. First, as 

explained above, only ECLS-K children subsampled for Wave 3 (fall first grade) were included, 

resulting in an initial sample of 5,450 children. This was approximately 27 percent of those base 

year respondents eligible for participation in the second year, and again was by design of the 

ECLS-K researchers. Central to the present analysis is the change in literacy assessment scores 

from spring kindergarten to fall first grade, so any student missing a score on either was 

excluded. This resulted in a loss of approximately 9.7 percent or 4,915 cases. All of these cases 

had valid weight values. 

Next, of these 4,915 potential participants only students who were in the first grade in the 

fall of 1999 were included. A limited number of students repeated kindergarten or skipped into 

second grade, and this analysis focuses on the summer between kindergarten and first grade. This 

exclusion resulted in a loss of slightly less than 7 percent, to 4,574 cases. Students who did not 

change schools over the summer were also excluded, which slightly restricts generalizability but 

prevents the potentially confounding nature of two different schools (see Burkam et al., 2004, for 

further discussion). After removing these cases (7.6%), 4,228 children remained. Finally, 

students who attended a year-round school were excluded (1.8%), as the analysis required a 
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traditional summer break between the two assessments. This set of 4,150 students became the 

universe from which final variable and observation choices were made. 

One of the primary areas of focus of this analysis is a child‘s primary summer childcare 

arrangement. Therefore, any child that was missing information on these questions was 

excluded, resulting in 3,900 observations (a loss of 6%). For similar reasons, two percent of 

cases were excluded if they were missing information on whether or not the child did chores over 

the summer, whether or not there were rules about watching television during the summer, and 

whether or not there was a computer in the house that was used for educational use over the 

summer. After these exclusions 3,829 children remained and comprise the sample for the present 

analysis. 

Variables 

Dependent variable 

 My dependent variable is the change in reading test scores from the spring of 

kindergarten to the fall of first grade. I constructed this measure by subtracting the score in the 

spring of kindergarten from the fall first grade score. I then standardized it into effect size units 

by dividing the change in scores by the standard deviation of the fall scores. The exact literacy 

assessment was not readministered in the fall, though, to correct for potential ceiling effects. 

According to the ECLS-K user manual, 

The language and literacy (reading) assessment included questions designed to measure 

basic skills (print familiarity, letter recognition, beginning and ending sounds, rhyming 

sounds, word recognition), vocabulary (receptive vocabulary), and comprehension 

(listening comprehension, words in context). Comprehension items were targeted to 
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measure skills in initial understanding, developing interpretation, personal reflection, and 

demonstrating critical stance. (National Center for Education Statistics, 2002, p. 3-1) 

The scores used for analysis are from an Item Response Theory (IRT) scale, which uses a broad 

range of difficulty to assess the child. In the direct child assessment used by ECLS-K 

researchers, children took a first stage routing test to determine ability level, and then a second 

stage test that was created for the given skill level. An IRT scale ―uses the pattern of right, 

wrong, and omitted responses to the items actually administered in a test and the difficulty, 

discriminating ability, and ‗guess-ability‘ of each item‖ which, along with common test items in 

the routing test and the second stage, were used to create a single scale to which all of the 

children could be compared (National Center for Education Statistics, 2002, p. 3-2). IRT scores, 

represented as an estimate of the number of answers correct had the student been given every 

possible question, are more appropriate than raw scores because they can be used longitudinally; 

the test may change, but the scale would not. 

Independent Variables 

Child’s background characteristics 

 Socioeconomic status (SES) quintiles are the primary groupings by which students are 

compared. The SES variable used was created by ECLS-K researchers and represents the SES of 

the child‘s household during the kindergarten year. The SES measure was composed of the 

father or male guardian‘s education level, the mother or female guardian‘s education level, the 

occupations of each respondent above, and household income. ECLS-K researchers employed a 

number of commonly used imputation methods to resolve cases with missing information and 

can be read in more detail in the user manual (National Center for Education Statistics, 2002). 
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The quintile variable was also created by ECLS-K with the fifth quintile being the highest. Table 

1 shows the distribution of the SES quintiles used in this study. 

Table 1. SES Quintiles 

Quintile Unweighted n 

Low 499 

Medium-Low 701 

Middle 778 

Medium-High 877 

High 913 

 

 I constructed two school-level kindergarten-year variables to include. The first was a 

variable for the racial mix of the school (mostly white, mixed, mostly minority), and the second 

was the type of school the child attended (public, Catholic, or any other type of private or 

religious school). I constructed a dummy variable for the different categories of each variable. 

 Demographic characteristics of the child included the child‘s gender, race/ethnicity, and 

age measured in months at the time of the fall first grade assessment and then standardized. Also 

of interest were variables relating to the household and the child‘s parents, including the number 

of siblings with which the child lives. Number of siblings is a continuous variable and for the 

limited number of cases with missing values I imputed the mean number of siblings. A dummy 

variable indicating whether English is the primary language of the home was also created. Cases 

with missing values on this variable were assigned updated information if available and the mode 

if it was not. I created dummy variables to identify children living in single-parent households 

(the mode was imputed for cases with missing values) and children who received free or 

reduced-price lunches at school. To capture parent‘s aspirations for their children, I used parental 

responses to a question about their best guess at how far their child will go in school (ranging 

from dropping out of high school to a doctorate degree). I created dummy variables for each 



THE SUMMER GAP  20 

category. As a final measure to capture different aspects of SES, I created a dummy variable for 

each category of an ordinal measure of the mother‘s highest level of education. 

Time gap 

 An important concern with much of the summer learning loss literature is that the 

summer is usually defined as the time between the two assessments. However, very rarely are 

assessments given on the last or first days of school, and so inevitably there will be instruction 

during the gap labeled ―summer.‖ This becomes problematic when seasonal learning patterns 

vary but become obscured. The ECLS-K was designed to account for this and researchers 

collected the dates not only of the assessments but also the dates on which the schools opened 

and closed each year. 

 Time gaps were constructed for this analysis, with the rationale explained in-depth by 

Burkam et al. (2004). They stress that ―it is only by including such adjustments can explanations 

for SES differences in actual summer learning (when children are out of school) be accurately 

identified‖ (Burkam et al., 2004, p. 11). Three separate measures were calculated for each child: 

the time between the spring kindergarten assessment and the last day of kindergarten, the time 

between the last day of kindergarten and the first day of first grade, and the time between the 

first day of first grade and the fall first grade assessment. 

 As I only had access to the public-use data file, I had all of the date measures except for 

each child‘s last day of kindergarten. However, in the fall of first grade wave parents were asked 

the date on which their child‘s school was let out for summer. The months were generally 

uniform among parents with children in the same school, and when dates or months varied the 

mode among same-school parents was imputed, and when no parent in a school had this 



THE SUMMER GAP  21 

information, the sample mode was imputed. Neither of the two assessment dates had missing 

values. There were fewer missing values for the date first grade began for children than the 

parent-reported kindergarten date above and were imputed in the same way.  

Summer activities  

 A number of summer activities have been found to have small but statistically significant 

effects on how much ability students gain or lose over the summer. I created an index of summer 

trips, with 0 indicating the parents took the child to none of the specified possibilities
1
 and 8 

being the maximum value. Some trips were educational and some were fun, but all involve a 

family member engaging the child. This variable was not meant to show how many times these 

trips occurred or what the child did while on the trip, but instead to represent a range of 

possibilities available to some families. Another index I created is that of literacy activities. In 

the same manner as trips, children could have a 0 – 5 score depending on whether the child did 

none or some of the following activities: at least once in a given week, parent or other family 

member did a writing activity with the child, a parent or other family member read a book to the 

child, the child read on his or her own; or, at least once in the summer child went to the 

bookstore, or to the library. Finally, it was included whether or not the child used a home 

computer for educational use during the summer. 

Daily Structure and Routines 

 As discussed earlier, school provides structure to a child‘s day, and during the summer 

these days may or not involve rules set by the parents or guardians. Analyzed here is how many 

                                                 
1
 Each trip was a dummy variable, coded 1 when the parent reported the child was taken by the parent or another 

family member on one of the trips, and the index represents a simple sum. Trips chosen were based on those found 

significant by Burkam, Ready, Lee, and LoGerfo (2004) and were: a museum, historical site, zoo/aquarium, 

amusement park, beach, play/concert, national park, and a large city other than one in which child resides. 
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times a child helped with chores in a given week (no times, 1 to 2 times, 3 to 6 times, every day). 

In addition, four different variables looked at what kind of rules parents may or may not have 

given their children in regards to watching television: whether the parent set rules about the types 

of programming the child may watch, if the parent set rules on how early or late in the day the 

child may watch television, the number of hours the child was allowed to watch on a given 

weekday in the summer, and whether or not the child watched prime-time sitcoms. Taken 

together, these television measures in addition to those measuring chores paints a picture of what 

was expected from the child during the summer. 

Childcare Arrangements 

 Parents were asked a series of questions about summer child care arrangements. By 

design, the majority of children in this analysis would be supervised during the school year 

primarily by a teacher for seven or more hours a day. During the summer, arrangements will 

vary. The children were compared in groups defined by their primary child care arrangement, 

with various arrangements separated into dummy variables and compared to that of a parent 

being the primary caregiver in the summer. Although these groupings do not speak to what 

occurs during the day, they evaluate a major difference between a child‘s experiences in school 

and during the summer, and usually a difference among children, as well.  
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Results 

Assessment Scores and Time Gaps 

 Previous research indicates that on average, children from disadvantaged families begin 

formal schooling on unequal footing with their more economically advantaged peers. This 

achievement gap narrows by the end of kindergarten but tends to re-emerge when the children 

return to school in the fall. To see the extent that this pattern holds in the current analysis, I 

classify children according to quintiles of household SES and report their scores on literacy 

achievement tests administered at different points in their kindergarten and first grade years and 

the difference between these scores (see Appendix A for descriptive statistics for the study 

participants as a whole, that is, not grouped by SES). Given my focus on SES differentials in 

summer learning gains and losses, I also report the average time gap between spring of 

kindergarten and fall of first grade.  

At the start of formal schooling, there is already a statistically significant achievement 

gap, with children in the first, fourth, and fifth SES quintiles scoring differently when compared 

with those in the third quintile, the middle SES group (22.0, 29.5, and 34.2 points, respectively). 

The high SES students (fifth quintile) scored an average of 7.5 points higher than the middle SES 

students (p = .0000) and the lowest SES (first quintile) group scored 4.7 points below the middle 

SES students (p = .0000). In the spring, the same pattern occurred, with the first, fourth, and fifth 

quintiles again scoring differently from the middle SES students. The high SES students now 

scored on average 8.7 points above the middle SES students (p = .0000) and the low SES 

students now 5.9 points behind the middle SES students (p = .0000). Although the gap increased 

between the SES quintiles, all students gained literacy skills over the kindergarten year and only 
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the high SES students had a gain score significantly different from the middle quintile relative to 

where they began kindergarten (p = .027). Schooling, therefore, could be considered a success in 

that most of the students increased their literacy ability about the same amount. 

Table 2. Kindergarten (K) and 1st Grade (1st) Assessments and Time Gaps, by SES 
 

Measure 
Low  

SES 

Medium-

Low SES 

Middle  

SES 

Medium-

High SES 

High  

SES 

Literacy Achievement Scores 

          Spring K test 32.6*** 36.5* 38.5  41.8*** 47.2*** 

     (SD) (9.4) (11.2) (10.9) (13.1) (16.3) 

     Fall 1st test 36.9*** 42.1 44.3 48.6*** 54.7*** 

     (SD) (11.5) (13.1) (13.7) (15.9) (19.6) 

           Observed change, summer 4.3** 5.6  5.8  6.8  7.5*** 

           (SD) (5.6) (6.1) (6.8) (7.0) (8.3) 

     Literacy at Start of K 22.0*** 25.2  26.7  29.5*** 34.2*** 

     (SD) (5.4) (7.9) (7.3) (10.4) (13.1) 

           Observed change, K year 10.7  11.6  11.9  12.1  13.1* 

           (SD) (6.6) (7.4) (7.2) (7.9) (9.0) 

Time Gap, in days 

          Spring K test to end of K 33.0  34.5  33.8  33.5  32.7  

     (SD) (15.2) (15.7) (16.0) (16.1) (13.3) 

     Summer Break 78.3  79.0  79.5  78.6  79.2  

     (SD) (11.1) (9.2) (10.2) (9.9) (8.1) 

     Start of 1st to fall 1st test 42.7  41.2  41.0  41.0  40.9  

     (SD) (15.9) (14.6) (14.2) (14.6) (15.3) 

     Spring K test to fall 1st test 153.2  154.4  154.5  153.4  152.9  

     (SD) (19.7) (20.5) (19.8) (20.5) (18.8) 

Note. One-way ANOVAs were used to calculate significance testing, with Middle SES as comparison group. 

Sample sizes vary due to missing values. 

* p ≤ .05. ** p ≤ .01. *** p ≤ .001 

     

 This pattern continues after the summer, when the students were tested in the fall of first 

grade on their literacy abilities. Children in the lowest and highest SES quintiles had summer 

gains that were statistically significant from those in the middle SES group (p = .002 and .000, 

respectively). Gains for both groups were smaller over the summer than the gains made during 

kindergarten. However, the gap between the two groups widened over the summer, as the high 

SES students made larger gains on average than the low SES students. 
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The ECLS-K data has also allowed researchers to address a methodological problem that 

relates to how to define the summer. In informal terms we think of summer break as the interval 

of time between the end of one school year and the beginning of the next. For the purposes of 

most previous investigations, it was assumed that ―beginning of year‖ and ―end of year‖ 

assessment tests were administered very close to or on the opening and closing days, respectively 

of the academic year. A recent analysis of the validity of those assumptions however, revealed 

notable discrepancies. In fact end-of-year tests are in some cases administered weeks before the 

beginning of summer break and the fall test is often given some time after the new school year 

has gotten underway. Consequently, varying amounts of formal learning time were misallocated 

to summer recess, potentially suppressing the true effects of time away from school. This study, 

such as that by Burkam et al. (2004), defines summer break on the basis of the actual dates 

demarcating the academic year. This will allow me to get closer to isolating the true summer 

effects on learning. 

 As shown in the lower panel of Table 2, none of children had significantly different 

schedules. Students in the middle SES had approximately 33.8 days of school after the spring 

kindergarten assessment—more than a full month of the nine-month school year. Similarly, the 

middle SES students had on average 41 days of first grade before the assessment was taken. To 

illustrate why this matters in an investigation such as the present one, simply compare the actual 

summer break to the test-to-test time span. The latter measurement would have been used if 

school year start and end dates were not available, and with that limited information gains in 

literacy from school instruction would have been attributed to the summer, obscuring the actual 

seasonal patterns. 
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Socioeconomic Status Differences 

 There is a consistent pattern of differences among students in the various SES groups. As 

Table 3 shows, all are about the same age (78 to 80.3 months, or 6.5 years old in the fall of first 

grade) and have similar proportions of girls and boys. There are clear racial differences in the 

groups, with the highest-SES quintile of children in the study being 75% white and the lowest-

SES quintile being 50% black and Hispanic. Group differences are not restricted to race, 

however. A marker of poverty among children in the school is whether the student is eligible for 

free or reduced-price lunch. The top two and lower two groups are all significantly different from 

the middle SES group, as well as substantively so: 6% in the highest SES group are eligible, but 

almost three-quarters of the lowest SES group are eligible. Though the SES composite measure 

and subsidized lunch eligibility are both at least partially determined by household income—so 

the fact that the disparity exists is unsurprising—it helps to illuminate the very real poverty 

differences among the groups of children.  

Children in the first SES quintile more often live in homes in which the primary language 

is not English; have slightly more siblings; and are less likely to have a mother with a college 

degree than those students in the middle quintile. Though only 3.5% of the students in the third 

through fifth quintile have mothers without a high school diploma, 38.3% of children in the first 

quintile alone do. On the other end of the spectrum, 67.8% of those in the medium-high and high 

SES quintiles have a bachelor‘s degree and only 4.7% of mothers do in the first through third 

quintiles.  
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Table 3. Social Background of Sample Participants 

Measure 
Low  

SES 

Medium-

Low SES 

Middle  

SES 

Medium-

High SES 

High  

SES 

Age (months), fall 1st test 80.3 78.0 80.2 80.2 80.3 

(SD) (4.9) (4.5) (4.4) (4.3) (4.3) 

# Siblings 1.7*** 1.5 1.4 1.4 1.4 

(SD) (1.3) (1.2) (1.1) (1.1) (1.0) 

% Female 50.1 51.8 50.4 48.8 47.9 

% Receive Free or Reduced Price 

          Lunch 73.1*** 44.3*** 27.8 16.4*** 6.0*** 

% Home Language not English 16.6*** 8.1 5.2 4.8 6.3 

% Single-parent Home 62.5*** 39.6*** 28.5 18.2*** 12.2*** 

% Repeating K, spring test 8.0 4.8 4.6 3.5 3.0 

Race/Ethnicity 

          % White (non-Hispanic) 32.3*** 54.8** 63.4 68.3 75.3*** 

     % Black (non-Hispanic) 27.5*** 19.0 14.8 11.5 5.7*** 

     % Hispanic (any race) 24.2*** 12.6 10.9 10.6 7.3 

     % Asian (non-Hispanic) 3.8 3.7 2.7 4.0 6.7** 

     % Other Race (non-Hispanic) 12.2 10.0 8.2 5.5 4.9 

Parental Expectations,  

          % Think Child Will: 

          Attain less than a HS diploma 1.2* 0.6 0.3 0.0 0.0 

     Graduate from HS 45.1*** 28.2*** 14.7 6.9*** 2.2*** 

     Attend 2+ years of college 16.8*** 28.4 26.1 17.5*** 5.6*** 

     Obtain college degree 27.7*** 33.2*** 47.4 59.1*** 64.6*** 

     Earn Master's degree 3.6 5.6 6.7 10.9 19.5*** 

     Earn Ph.D./MD/etc. 5.7 4.0 4.9 5.7 8.1 

Mother's Education 

          % High school dropout 38.3*** 8.6*** 2.6 0.9 0.0 

     % High school diploma/GED 44.0*** 70.9*** 31.3 14.0*** 3.4*** 

     % Some college 2.2*** 11.1*** 51.4 52.0 17.8*** 

     % Bachelor's degree 0.6 0.1 4.0 25.1*** 42.7*** 

Note. One-way ANOVAs were used to calculate significance testing, with Middle SES as comparison group. 

Sample sizes vary due to missing values. 

*p ≤ .05. **p ≤ .01. ***p ≤ .001 

      

There are also differences in children‘s schools as well as where they reside. As seen in 

Table 4, children in the first quintile have more fellow kindergartners in their school than the 

other quintiles, and those schools, on average, are more likely to have an enrollment of 75% or 

more minority students (as well as markedly less likely to attend schools with less than 10% 

minority students). The types of schools also differ by SES. Most students in each SES quintile 
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attend public schools, but the high SES quintile has more students in Catholic schools and in 

secular private schools than the other quintiles. There is little variation in the lowest SES – 

almost 99% of those children attend public schools. Further, those in the first quintile live more 

often in the South and least likely to live in the Northeast, the only pattern that was statistically 

significant among children in the quintiles. Finally, the high SES students live less often in small 

towns and rural areas than middle-class students and the low SES students live less often in large 

or midsize suburbs and large towns than the other groups and more often live in large and 

midsize cities. 

Table 4. School Characteristics of Participant Children 

Measure 
Low  

SES 

Medium-

Low SES 

Middle  

SES 

Medium-

High SES 

High  

SES 

School Characteristics 

          Total K Enrollment 84.9*** 76.3 71.9 69.3 68.7 

     (SD) (39.7) (42.5) (45.5) (44.3) (42.9) 

     % of Schools With: 

               Less than 10% minority 22.3*** 34.4 38.7 42.7 41.1 

          10% to less than 25% 12.8 13.6 17.3 19.6 23.4* 

          25% to less than 50% 12.1 14.4 14.2 15.6 21.5*** 

          50% to less than 75% 15.6 14.5 12.9 10.5 7.0** 

          75% or more minority 37.2*** 23.0* 16.9 11.6 7.0*** 

     K school type, %: 

               Catholic 0.8*** 5.8 9.9 17.0*** 20.7*** 

          Other religious 0.2*** 4.7 8.4 11.3 10.4 

          Other private 0.2 1.1 1.5 2.1 8.5*** 

          Public 98.8*** 88.3** 80.2 69.7*** 60.4*** 

     Region of the Country, %: 

               Northeast 10.8*** 14.3 19.9 17.6 19.8 

          Midwest 22.8 25.4 26.3 27.9 26.9 

          South 46.9*** 38.4 32.0 33.9 32.4 

          West 19.4 22.0 21.7 20.6 20.8 

     Neighborhood Type, %: 

               Large or Midsize City 43.9** 33.5 33.5 37.5 40.0 

          Large or Midsize Suburb  

                 and Large Town 25.9*** 35.2 39.7 44.1 47.3* 

          Small Town and Rural 30.3 31.2 26.7 18.4*** 12.7*** 

Note. One-way ANOVAs were used to calculate significance testing, with Middle SES as comparison group. 

Sample sizes vary due to missing values. 

*p ≤ .05. **p ≤ .01. ***p ≤ .001 

 



THE SUMMER GAP  29 

Summer Vacation 

 As shown in Table 5, there are similarities and differences across the SES quintiles in 

terms of how children spend their summer vacations. There was little SES variation in the 

contributions children were expected to make to the household. Most of the children in every 

quintile did chores in the summer, and over half of each group did them on three to seven days in 

a given week. When looking at the category in which about half of the children fell—daily 

chores—children in the top two SES quintiles were actually less likely to be in this group than 

the middle and lower two quintiles. This may be due to the busier schedules of the children in the 

highest income families or to more permissive parenting. In contrast, the children in the top SES 

quintile were more likely to have rules about the kinds of television programming they were 

allowed to watch and how many hours on a weekday they were allowed to watch those 

programs. 

 Marked differences were found in several areas. Looking at the index of possible summer 

trips families could take; children in the top quintile visited 2 more places on average during 

summer break than their counterparts in the first quintile, and with the other three groups in 

between. I found a similar pattern for the index of summer literacy activities, with the top two 

and lower two quintiles all found to be different on average from the middle quintile. In addition, 

use of a home computer for educational activities exhibited the same pattern. One exception is 

that the medium-low quintile wasn‘t necessarily different from the middle-class children; the 

disparity on this measure was extreme, though, with 72.6% of top-SES children but only 37.5% 

of low-SES children having this resource available and using it educationally. 
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Table 5. Participant Children’s Summer Activities between Kindergarten (K) and First Grade (1st)  

Measure 
Low  

SES 

Medium-

Low SES 

Middle  

SES 

Medium-

High SES 

High  

SES 

Range of trips (0 - 10 possible) 3.3*** 4.1*** 4.4 4.7** 5.2*** 

(SD) (1.8) (1.8) (1.7) (1.7) (1.7) 

Literacy Activities (0-5 possible) 3.5*** 3.8*** 4.0 4.2*** 4.3*** 

(SD) (1.1) (1.0) (0.9) (0.9) (0.8) 

% Had a home computer & used  37.5*** 53.8 56.3 67.6*** 72.6*** 

     it for educational activities 

     Chores, had in a given week 

          % Did none 7.6 6.7 5.0 4.3 3.6 

     % Did once or twice 30.7 23.7 27.2 27.3 26.9 

     % Did 3 - 6 times 14.6 21.7 19.3 27.6*** 28.1*** 

     % Did daily 47.1 47.9 48.5 40.8* 41.3* 

Television Watching 

     % Had rules about: 

          Types of Programming 81.0 83.7 86.2 90.2 92.1** 

     How Early or Late 83.4 83.9 84.6 86.2 88.6 

     # Hours on a Weekday 55.1 55.8 57.6 59.7 65.4* 

Childcare Arrangements 

     % Received any regular non- 

       parental child care 46.5 49.2 50.0 41.0 36.9*** 

     Of those: 

          # Hours in non-parental care 32.2 33.5 30.7 31.7 28.5 

     (SD) (19.3) (18.7) (18.1) (18.5) (18.0) 

     # non-parental care arrangements 1.3 1.3 1.4 1.3 1.3 

     (SD) (0.7) (0.7) (0.8) (0.6) (0.6) 

     % Primary type: 

               With relative, child's home 29.1 27.2 20.1 18.5 16.9 

          With relative, other home 41.4 34.4 32.1 27.1 12.3*** 

          Non-relative, child's home 2.7 1.5 4.0 7.9 25.2*** 

          Non-relative, other home 6.4* 12.7 16.8 15.0 12.6 

          Center day care 15.9 19.6 21.4 22.4 26.8 

          Two or more primary types 1.4 2.1 1.1 2.6 0.9 

          Location varies 3.2 2.4 4.5 6.5 4.3 

Note. One-way ANOVAs were used to calculate significance testing, with Middle SES as comparison group. 

Sample sizes vary due to missing values. 

*p ≤ .05. **p ≤ .01. ***p ≤ .001 

       

 Childcare arrangement tended to be similar across SES categories with the exception of 

families in the top SES quintile. Children in the most economically advantaged families 

consistently have different arrangements on average from the middle-class. Only 36.9% of this 

group had any regular non-parental childcare over the summer, lower on average than the middle 
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group. For all children who received such care, the primary provider varied but the top SES 

group was significantly more likely to receive care from a non-relative in the child‘s home 

(probably a nanny or au pair) than the other groups, and was significantly less likely to receive 

care from a relative in a home other than the child‘s.  

Effects of Summer Home Life on Fall Achievement 

 Table 5 shows the results of estimating a series of ordinary least squares (OLS) 

regression using the weighted and imputed variables to investigate the effects of various aspects 

of summer and home life on the change in literacy scores from spring to fall. The dependent 

variable, gain in literacy scores, along with the independent variables, with the exception of 

number of siblings, summer trips, and summer literacy activities, are standardized. This means 

that their associated coefficients are beta weights or standardized coefficients. Model 1 corrects 

for the time gaps, Model 2 controls for demographic and other basic information, and Model 3 

introduces various summer activities and arrangements. 

 The intercept shows that middle-SES students did not gain in literacy over the summer 

(intercept = .04, p = .296) and that net of other factors and relative to the middle-SES group, the 

other quintiles stay flat as well (see Table 5, Model 2). The time gaps are an important aspect of 

the model, as—logically—instruction between the spring and fall test leads to higher literacy test 

scores. For every month students were in school after the spring assessment in kindergarten, on 

average the fall score increased by 1.2 points (beta weight = .07, p = .000, and a standard 

deviation for the fall assessment = 12.5). In addition, for every month of instruction before the 

fall exam in first grade, students gained an average of 2.6 points (beta weight = .16, p = .000, 

using fall standard deviation). Although this time gap correction is a methodological detail and 

not quite a substantive one, researchers who omit them are assuming the gaps are equal to zero,  



THE SUMMER GAP  32 

Table 6. Effects of Background Characteristics and Summer Activities on Summer Literacy Learning
a
 

Between Kindergarten (K) and First Grade (1st) (unweighted n = 3,829) 

Characteristics and Activities Model 1 Model 2 Model 3 

Spring K test to end of K time gap
b
 .06*** .07*** .07*** 

Summer break time gap
c
 0.04 .02 .03 

Start 1st to fall 1st test time gap
b
 .16*** .16*** .17*** 

Low SES
d
  - .06 - .05 

Medium-Low SES
d
  .01 .01 

Medium-High SES
d
  .02 .02 

High SES
d
  .02 .02 

Age
e
  .00 .01 

Female  .03* .03* 

Racial/ethnic minority
f
  .00 .00 

Siblings  - .02* - .02** 

Child was not a first-time kindergartner  - .12*** - .12*** 

Pre-summer literacy skills
e
  .06*** .06*** 

Mom thinks child will drop out of HS
g
  - .15 - .15 

Mom thinks child will attain some college
g
  .01 .00 

Mom thinks child will earn a college degree
g
  .02 .02 

Mom thinks child will attain some graduate school
g
  .08** .07* 

Mom does not have a HS diploma
h
  .01 .01 

Mom has some college or voc-tech education
h
  .00 .00 

Mom has a college degree
h
  .02 .01 

Mom has at least some grad school
h
  .03 .02 

School less than 10% racial/ethnic minority
i
  .01 .01 

School 75% or more racial/ethnic minority
i
  - .02 - .02 

School type - Catholic
k
  .02 .02 

School type - Other non-public
k
  .09** .09** 

Primary summer child care - Relative, any home
m

   - .03 

Primary summer child care - Non-relative, child's home
m

   - .01 

Primary summer child care - Non-relative, other home
m

   .02 

Primary summer child care - Center day care
m

   -.07** 

Primary summer child care - 2 or more or location varies
m

   .02 

Summer trips index   - .01 

Summer literacy activities   .01 

Summer chores - None in a given week
p
   -  .01 

Summer chores - 3-6 times in a given week
p
   - .02 

Summer chores - Daily
p
   - .01 

Summer TV rules - Types of programs   - .04 

Summer TV rules - How early or late   .00 

Summer TV rules - Limit # of hours on a weekday   .02 

Used home computer for educational use
s
   .02 

Intercept .08** .04 .05 

Adjusted R
2
 .0366*** .0970*** .1025*** 

Change-R
2
           - - - .0604 .55 

a
 Change computed as [(fall 1st score) - (spring K score)]/SD of fall 1st grade score. 

b
 In months. 

c
 In months, 

centered around its mean. 
d
 Compared to middle SES. 

e
 Z-scored. 

f
 Compared to whites & Asians. 

g
 Compared to 

graduate HS. 
h
 Compared to HS grad. 

i
 Compared to 10 to 75% minority. 

k
 Compared to public schools.  

 
m
 Compared to parental primary care. 

p
 Compared to 1 to 2 chores/week. 

s
 Compared to children with no home 

computer and by default no educ. activities on a home computer. 

  



THE SUMMER GAP  33 

which they clearly are not. Also of interest is the fall time gap effect being larger in magnitude 

than that of the spring time gap, which is also intuitive; instruction provided closer to the test will 

lead to better test scores. Finally, it is not surprising the actual summer break is not significant (p 

= .354), as there is not regular instruction during that time. The time gaps themselves account for 

3.66% of the variation in literacy gains. 

 The Low SES group was the quintile closest to being statistically significant (p = .067), 

but with the present sample it cannot be considered as having an independent effect on summer 

literacy learning when compared to the middle SES quintile. Girls gained more than boys over 

the summer (beta weight = .03, p = .038), but being a racial or ethnic minority did not have an 

effect on literacy gain once other factors were considered, and nor did age. The number of 

siblings—which was not standardized in the model—was significant (beta weight = - .02, p = 

.014) and suggests that an additional sibling in the home is associated with a small but real loss 

in literacy over the summer (net of other factors).  

 The factor that had the largest impact on its own (besides the time gap corrections) was 

whether or not the child was a first-time kindergartner at the time of the spring assessment (beta 

weight = - .12, p = .001). Repeating kindergarten was associated with an average loss of more 

than a tenth of a standard deviation of literacy achievement over the summer. In contrast, 

associated with a literacy gain was pre-summer literacy ability (beta weight = .06, p = .000). This 

is unsurprising—that future ability would be correlated with past ability—but it shows how early 

the achievement gap starts to form, even among those with similar characteristics otherwise. Pair 

this with another statistically significant factor, maternal expectations that the child will attain 

some graduate school education (beta weight = .08, p = .009), and a picture starts to form of 

what characterizes a child who gains the most literacy over the summer: a girl who is possibly an 
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only child, did well in kindergarten, and whose mother believes the child will at a minimum 

attend graduate school. In addition, attending a private school in kindergarten is associated with 

children who gain literacy over the summer, and this is the largest independent effect that leads 

to a gain in literacy. These factors that were added to the time gap measure explain an additional 

6.04% of the variation in summer literacy gains,  

 In Model 3, various summer activities and arrangements were added to Model 2 to 

investigate their various impacts. What this study found was that net of the factors in Model 2, 

the only factor having any statistically significant effects was for those whose primary form of 

child care in the summer was day care operated through a center. Further, adding these variables 

did not substantially change the magnitude of the effects from Model 2 and only explained an 

additional .55% of the variance in summer literacy gains. Surprisingly, summer trips and summer 

literacy activities did not have an independent effect as it did in previous studies (Burkam et al., 

2004). Using a computer for educational use did not have an independent effect, nor did the 

variables that asked about structure and responsibilities during the summer. 
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Discussion 

 The aim of this research was to extend previous work on the summer learning loss 

children experience during the transition from kindergarten to first grade. There is a sizable body 

of convincing evidence about the tendency for economically disadvantaged children to lose more 

literacy skills on average than more advantaged children over the summer break, though all 

children gain these skills at about the same rate when school is in session. Only recently have 

data become available that researchers can fully harness to analyze summer learning loss. 

Previous researchers have identified several contributing factors, such as summer trips and 

literacy activities. Further, only with recent data has the full impact of correctly identifying the 

true start and end of a child‘s summer break become apparent. In recent studies, however, 

models proposed by researchers have been unable to explain much of the variance in the change 

in literacy assessment scores after the summer break. I hypothesized several areas of a child‘s 

home life that could affect summer learning loss to capture the mechanisms through which high 

socioeconomic status translates, on average, into greater retention of literacy skills during the 

summer. These areas include performing literacy-focused activities, parental engagement with 

the child, the presence of structure and rules in the home, and childcare arrangements. In 

addition, I controlled for the length of instruction time students had in between the two 

assessments so gains made during this time do not ―contaminate‖ gains or losses experienced in 

the summer break, a correction that has been made by researchers only recently because of the 

collection and release of the new data. 

 My results revealed that measuring the true summer break is essential to a thorough 

analysis of summer learning loss. The time gaps that controlled for intervening instruction in this 

study were highly significant and ignoring them would ignore how well disadvantaged children 
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actually perform in school, and ignore their summer learning loss that happens through no fault 

of their own at such young ages. Researchers have recently corrected for this contamination in 

different ways, either by extrapolating test scores for the first and last days of school based on 

average learning rates (Downey at al., 2004; Reardon, 2003) or by controlling for the time gaps 

as explanatory factors (Burkam et al., 2004), which was utilized in this study. 

Summer Activities 

 In contrast to the findings of Burkam et al. (2004) that revealed a small but significant 

effect of literacy activities on gains in fall literacy assessment achievement (p = .05), my study 

did not find such an effect. Though the SES quintiles all were different from the middle-SES 

group on the literacy activities index, this did not have an effect once other factors were 

included. Summer trips did not have an effect in the present study and nor did educational 

computer use, two measures that were also not found to be associated with literacy skills gains in 

the analysis by Burkam et al. (2004). Further analysis should be done to discover whether the 

literacy activities were only slightly effective in past studies because it was not a structured 

school environment or possibly if it is capturing a child‘s unique motivation to practice reading 

over the summer. 

Summer Childcare Arrangements 

 In this analysis, no childcare arrangement had an independent effect when compared with 

parental care except for center-run day care, which was associated with a just under 0.03 point 

drop in fall literacy scores after the summer when comparing similar populations. Only two 

cross-tabulations of childcare type and SES quintiles were significantly different from the middle 

SES quintile, and both involved the high SES group: care from a relative at a location other than 

the child‘s home (possibly a grandparent) and care from a non-relative at the child‘s home, 
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which could be a nanny or au pair. Regardless, that these were not independently significant in 

the regression model means there is something unobserved that is different among the children 

besides the childcare arrangements. Previous childcare research, primarily looking at care before 

a child begins formal schooling, has found positive effects of day care for children who 

otherwise would have a less constructive home environment (Phillips, Voran, Kisker, Howes, & 

Whitebook, 1994). Further research should be done to see if literacy skills specifically can be 

developed in day care and the nature of such care best conducive to retaining existing literacy 

abilities. 

Family Rules and Routines 

 After accounting for other factors, family rules and routines did not have independent 

effects on literacy achievement gains. I included these variables to isolate the effects of 

household experiences, net of the effects of SES. I selected family attributes that provide 

children with some amount of structure, which they would receive in school. Basic and common 

household rules were included: general rules for what the child may watch on television, how 

early or late the child may watch (this would apply if the child had a bedtime), if there was a 

limit on the number hours a child may watch in a given summer weekday, and how often the 

child did chores. None of these were associated with an effect on gaining or losing literacy skills 

over the summer, and perhaps this was because most children did some chores and had some 

rules, and even upon comparing the SES quintiles I found little differences between them when 

compared to the middle SES. Of interest, however, is a pattern that emerged showing a 

difference in the number of chores performed per week by children in the top two SES quintiles 

when compared with the middle SES group. These groups were less likely to perform daily 
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chores than the middle SES group (from which the lower SES groups were not different in terms 

of chores) and instead were more likely to do chores only 3 to 6 times per week. 

Demographic Characteristics 

 Certain demographic characteristics of the children were associated with gains or losses 

in literacy achievement, and as many of these demographics merely capture differences as 

opposed to actually causing the differences, there is potential for further research into summer 

learning loss determinants. Different from other researchers, I did not find independent SES 

effects on literacy. The groups had clear differences when compared with the middle SES 

quintile but none of the variables were statistically significant in the regression model. It would 

perhaps be useful to also carry out these analyses with a continuous variable for SES, as opposed 

to quintiles that compare the sample among each other. Further, these quintiles were created 

based on the entire ECLS-K sample, not just those subsampled in fall first grade, and other 

researchers have found that the subgroup was actually more advantaged than the ECLS-K 

overall. 

 Prior literacy skills had a significant effect on future literacy skills, which is intuitive but 

speaks to the need for earlier interventions for at-risk children. If the goal is to narrow or close 

the achievement gap, and those who do better earlier also then learn faster than the others, these 

compounding gains (and possible losses among others) will always be present. Another 

important factor I observed, found by Burkam et al. (2004) as well, is the significant and large 

negative association between repeating kindergarten and losing literacy skills over the summer. 

For children who were attending kindergarten for the second time when ECLS-K researchers 

selected their kindergarten cohort lost nearly double over the summer what they gained between 

the spring assessment and the end of the school year. I did not control in my model for those 
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students who were placed in special needs classes or had an individualized education plan, so it‘s 

likely these students overlap with those who repeat kindergarten. 

Conclusion 

 The results from my study were both informative and at the same time not. On one hand, 

if the goal is to find characteristics or activities that policymakers can use to improve the 

summers of children who are at-risk for summer learning loss, then this analysis did not provide 

such insight. It furthered the evidence for the methodological necessity of correcting for 

intervening instruction captured in the achievement gains, but the study did not enhance the 

existing literature in terms of the causes of summer learning loss. 

 On the other hand, however, if the initial assumption is that overall students stay 

relatively flat in literacy skills over the summer, and the summer gap is largely due to those who 

continue learning, then this study gives credence to that assumption. Overall, in the true summer 

recess months, literacy learning was flat in my analysis. Further, I identified clear characteristics 

of students who increased their literacy skills over the summer. These children largely attended 

private school, had a parent with high educational expectations, and who did well over the school 

year. None of these attributes are summer-specific, yet the children continue to gain skills over 

the summer. Paired with the small amount of explained variance in this analysis and previous 

studies, these results suggest there is much still to be discovered when investigating how the 

home lives of children in the summer lead to differences in academic performance in the school 

year. As demonstrated in the existing literature and in this study as well, the ECLS-K data are 

rich with potential, and researchers should continue to use it to further uncover the relationship 

between varying summer experiences of children and their effects on achievement. 



THE SUMMER GAP  40 

Appendix A 

 

 

Table 7. Descriptive Statistics (unweighted n = 3,829) 

 Measure Mean SD 

Change in spring to fall literacy scores 6.2 7.0 

Spring K test to end of K time gap, days 33.5 15.2 

Summer break time gap, days 79.0 9.6 

Start 1st to fall 1st test time gap, days 41.2 14.9 

Age, months 80.2 4.4 

Summer trips index 4.5 1.9 

Summer literacy activities 4.0 0.9 

Pre-summer literacy skills 40.1 13.7 

Siblings 1.5 1.1 

% Female 0.5 

 % Child not a first-time kindergartner 4.4 

 % Used computer for educational use in summer 59.7 

 Race/Ethnicity, % 

       White (non-Hispanic) 61.1 

      Black (non-Hispanic) 14.4 

      Hispanic (any race) 12.2 

      Asian (non-Hispanic) 4.5 

      Native American/Native Alaskan/Multiracial 7.8 

 Parental Expectations, % 

       Mom thinks child will drop out of HS 0.3 

      Mom thinks child will graduate from HS 16.4 

      Mom thinks child will attain some college 18.4 

      Mom thinks child will earn a college degree 48.9 

      Mom thinks child will earn at least a master's 16.0 

 Maternal Education, % 

       Less than a HS diploma 9.4 

      HS diploma or equivalent 29.5 

      Some college or voc-tech education 34.9 

      Bachelor's degree 17.2 

      Some grad school or higher 9.1 

 Primary summer childcare, % 

       Parent 57.5 

      Relative, any home 51.2 

      Non-relative, child's home 8.4 

      Non-relative, other home 13.2 

      Center day care 21.2 

      2 or more or location varies 6.0 

 Summer chores, % 

       None in a given week 5.3 

      1-2 times in a given week 27.1 

      3-6 times in a given week 23.1 

      Daily 44.5 

 Summer TV Rules, % 

       Types of programs may watch 87.1 

      How early or late may watch 85.5 

      Limit on # of hours on a weekday 59.0 

 School Type, % 

       Public 77.0 

      Catholic 12.3 

      Other non-public 10.8 

 % Schools less than 10% racial/ethnic minority 36.8 

 % Schools 75% or more racial/ethnic minority 17.6 
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