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ABSTRACT 

 
 Recently, large school enrollments have been one reason given by policymakers for the 

nation’s poor public school performance. Utilizing California public school panel data (CBEDS) 

from school years 2006-2007 and 2007-2008, this paper analyzes the effect of enrollment size on 

school achievement as measured by California’s Academic Performance Index for each school 

and the average SAT score for high schools. I also analyze the effect of Small Learning 

Communities, or small schools within schools created by the state, on average academic 

achievement. I find that school enrollment size has a small but not substantive effect on average 

student academic achievement.  
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I. Introduction 

The debate about the effects of school size has a long history. Larger-school advocates 

contend that they allow for more varied curriculum and extra-curricular activities. Smaller-

school promoters argue that large schools allow students to fall through the cracks, whereas 

small schools promote more personal attention for students. The large-school movement 

stemmed largely from the work of Conant (1959), who put forth that larger schools were more 

fiscally efficient and provided more academic variety. However, the largeness of high schools in 

particular has been blamed in the last couple of decades for the persistently high dropout rate. 

Lately, the U.S. Secretary of Education, Arne Duncan, has coined the term “dropout factories” to 

describe large high schools that produce a large portion of the nation’s dropouts.  

The ‘small school’ movement has gained momentum over the last decade, in large part 

because the Bill and Melinda Gates Foundation has adopted the cause. The Gates Foundation has 

spent $1.7 billion since 2000 on education reform, including downsizing large high schools into 

smaller schools, sometimes with several new small schools housed in the same building as the 

previous larger school, dubbed “Small Learning Communities” (hereafter SLCs). These and 

other large investments in reducing high school size in New York, Chicago, Los Angeles, and 

other cities have renewed interest in studying the effects of school size.  

The following paper evaluates the effect of school enrollment on the academic success of 

the school. If small schools provide more individualized attention and create better school 

climates, then smaller schools should outperform larger schools. However, if larger schools can 

leverage their size to benefit from economies of scale with more varied academic and 

extracurricular activities, then larger schools might prove more successful at encouraging student 
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achievement. The following study differs from previous research in that it utilizes the Academic 

Performance Index (API) scores, an index calculated by the state of California that utilizes 

several academic measures. The following study also uses data for all California public schools 

and evaluates not only the effect of school enrollment size but looks at the implications of SLC 

schools as well. Additionally, prior research on school size did not address the effect of school 

size on average SAT score. When looking at the results of the following study, it appears that 

school size as measured by enrollment has a very small positive relationship with SAT scores 

and a very small negative relationship with API scores. SLCs do not appear to affect the average 

SAT score, but they do appear to have a negative relationship with API scores.  

 

II. Literature Review 

 Kahne et al. (2008) find that Chicago’s small schools produce mixed results, with 

students at the small schools missing fewer days of school and graduating at higher rates but not 

scoring higher on the state’s standardized test. On the other hand, Darling-Hammond, Ancess, 

and Ort (2002) found that the smaller schools that were created to replace a larger, traditional 

high school in New York City as part of the Coalition Campus Schools performed better than the 

previous traditional school on many measures, including attendance rates, disciplinary incident 

rates, performance on reading and writing assessments, graduation rates, and college-going rates.  

However, comparing the small schools to their larger predecessor as a research method has been 

criticized because the schools that were targeted for small school conversion in New York were 

the most egregiously “failing” high schools. 



 

3 
 

 Lee and Burkam (2003), using the High School Effectiveness Supplement of the 

National Educational Longitudinal Study of 1988 (NELS:88), find that high schools with fewer 

than 1,500 students have a higher graduation rate.  Similarly, Weiss et al. (2010), using the 

Educational Longitudinal Survey of 2002, found that smaller schools had higher student 

engagement.  Fowler and Walberg (1991), using data on New Jersey’s  secondary schools, also 

find that school size is negatively related to high school outcomes. Lee and Smith (1997), also 

using NELS:88, had differing results; they found that moderately-sized high schools (600 to 900 

students) produced the best academic results, followed by small schools, with larger schools 

(2,100 students and above) producing the worst results. This parallels the findings of Alspaugh 

(1994), who found that both small and large schools are more expensive to operate on average. 

However, rural schools may face a different cost environment given the distances that students 

travel to school; Fox (1981) found that large schools in rural areas do not tend to be cost 

efficient. These studies’ results have generally been split between those that found small schools 

more effective and those that found no difference based on size.   

 The small school movement can be traced to the push for smaller classes, which evolved 

into a push for smaller schools and even smaller districts; in effect, “smaller is better.” It is not 

hard to imagine that smaller classes exist in smaller schools, or even that smaller schools exist in 

smaller districts. The effect of small classes has been heavily evaluated.  Many studies have 

looked at the effect of small class sizes, including the pivotal 1980’s Student Teacher 

Achievement Ratio randomized experimental study in Tennessee. The STAR study found that 

smaller class sizes had a positive effect on student achievement in elementary school (Mosteller, 

1995). However, Gamoran and Milesi (2006), using the Early Childhood Longitudinal Study 
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Kindergarten class of 1998-99, find that class size has no real effect on student achievement.  

Advocates of small class sizes contend that smaller classes afford children more personal 

attention and improve the class climate, and this argument has been extrapolated out to school 

size.  

Small classes and schools may also give more of a personalized educational experience 

for students, which may improve student engagement and school climate. The work of Pittman 

and Haughwout (1987), who utilize data from the High School and Beyond Study of the National 

Center of Educational Statistics, suggests that school size has a direct effect on school climate 

and an indirect effect on dropout rates. Their study reinforces the theory that school climate, 

rather than size, directly affects outcomes and that smaller schools lend themselves to better 

climates.  

 In 2000, the U.S. Department of Education’s National Center for Education Statistics 

released a study using the Schools and Staffing Survey data merged with National Assessment of 

Educational Progress (NAEP) data. The researchers use an OLS model with NAEP as the left-

hand side variable and school size as one of the right-hand side variables. The study also 

controlled for class size, and the authors offer that class size and school size are so closely 

correlated that their coefficients cannot be separately distinguished using OLS. In addition to an 

OLS model, the authors use a Structural Equation Modeling (SEM) model, which estimates that 

school size is positively correlated with student achievement in high schools.  

The NCES study asserts that “our findings suggest that (1) larger secondary schools may 

have resources that contribute to higher achievement and (2) any relation between small 

enrollments and high achievement in elementary and middle schools may be explainable in terms 
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of the smaller class sizes in these schools” (p.38). The NCES study is one of the only small 

schools studies that has accounted for the correlation between small class size and small school 

size.  

The argument for small schools normally emphasizes the personal attention that smaller 

schools give to their students and the lower chance that students could get ‘lost’ in the crowd or 

feel disconnected. The Gates Foundation has funded studies of their small schools projects over 

the years. Controversy has arisen over the small schools due to some conflicting findings. The 

American Institutes for Research, in a 2005 study funded by the Gates Foundation, found that 

traditional high school students were doing better in mathematics than students in the Gates-

funded SLCs. In 2006, Fouts et al. found that the SLCs had "higher attendance rates but lower 

test scores" in both reading and mathematics than other high schools within the same school 

districts.  

These negative studies gave pause to the Gates Foundation’s fervor for the small schools 

movement. However, in June 2010, a study by MDRC indicated that the SLCs in New York City 

funded by the Gates Foundation showed better graduation rates than their larger-school 

counterparts, which reinvigorated the movement and the Gates Foundation’s interest in it. This 

study by Bloom, Thompson, and Unterman (2010) used the lottery aspect of enrollment for the 

small schools of choice in New York City to compare the students that ‘won’ the lottery to those 

that did not. The researchers employed a difference of means test for the two groups and found 

that the students in the small schools of choice had a graduation rate of 68.7%, 6.8 percentage 

points higher than the control group’s graduation rate. The difference, the researchers found, was 

statistically significant. However, Jennings and Pallas (2010) found that the New York City 
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small schools of choice do not enroll students that have disabilities or English language learners 

at the same rate as traditional high schools in the city, which could point to possible bias in 

earlier studies.  

 In contrast to these previous studies, my research focuses on the universe of schools in 

California. California has had some ventures into small school programs, including 40 

foundation-funded small schools in Oakland and several Gates Foundation-funded small schools 

in San Diego. Additionally, in his 2006 budget, Governor Schwarzenegger proposed for ten 

percent of newly constructed schools to be “small” schools. The small-school movement was 

building momentum until the economic crisis began in 2008, when school consolidation became 

an attractive option for helping to cover California’s tremendous budget deficit and plans for new 

small schools across the state were put on hold. 

 This study looks at California’s schools in totality rather than just a subset of SLC 

schools in one city. Additionally, California’s education system and student population is unique 

enough to warrant its own study; there may be something unique about California that augments 

the effects of small schools. Additionally, foundation-funded small schools usually spend a 

considerable amount of money on strategies that may also improve school climate; this study 

also includes schools that are small by chance in an attempt to tease out the effects of smallness. 

I evaluate the effect of school size (primary and secondary schools) on Academic Performance 

Index (API) improvement, which is calculated using performance on California’s standardized 

tests. I also evaluate the effect of high school size on average SAT scores. The effect of school 

size on API and SAT scores in California have not been studied in-depth, and this study will help 
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to inform the debate about whether to consolidate smaller schools in the name of California’s 

fiscal crisis.  

 

III. Data 

The panel data used in this study comes from California Basic Educational Data System 

(CBEDS) data for school years 2006-2007 and 2007-2008. Every school is required to report 

certain data for accountability reasons, which are collected and reported on an online database 

system. This study utilizes school-level API data, SAT score data, demographic data, poverty-

rate data, school-type data, and geographic data from the CBEDS.  

The API is calculated for each public school by the state and reported to the public. The 

API is a number between 200 and 1000 calculated using students’ performance on the STAR 

(Standardized Testing and Reporting) program and the California High School Exit Exam 

(CAHSEE). The API scores of student subgroups, such as English Language Learners, African 

Americans, and students with disabilities, are given special weights for the school API score. 

The data also includes API Growth, which is simply a first-differenced API score for years 2007-

08 and 2006-07. Each school is given a total growth target for the year and growth targets for 

demographic subgroups of students (California Department of Education, 2008).  

 In the following study, I regress the API score on school size, while controlling for the 

percentage of African American students, the percentage of Hispanic students, the percentage of 

students participating in the Free and Reduced-Priced Lunch program (a proxy for poverty level), 

the percent of English language learners, the level of parental education, the teacher 

qualifications at the school, the grade level and type of institution, and the geographic category. I 
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also regress a school’s average SAT score on the same variables and run a fixed effects 

alternative for each model. Additionally, I run alternatives for each model with an SLC dummy 

as the left-hand side variable.  The SLC dummy variable is part of the data collection mandated 

by the No Child Left Behind requirements.  The dummy variable indicates the existence of a 

SLC at a school. The SLCs are similar to the foundation-funded small schools and incorporate 

additional programming in addition to a small school environment, such as career academies and 

keeping students and teachers together through several grades.  

The first estimating equation is specified as follows: 

  yit = β0 + β1 SchoolSizeit + β2xit + εit       (1)   

Here yit represents a measure of school-level academic achievement: API and average SAT score 

(for high schools only). The SchoolSizeit variable (the variable of interest) is a school size 

measure, representing either total enrollment for the school or a dummy variable for whether the 

school has been labeled a “Small Learning Community” by the state. The model also includes a 

full range of control variables, represented by xit. The error term is represented by εit  

The second estimating equation is as follows: 

  iii xchoolSize εββ ∆+∆+∆=∆ 21i Sy                            (2) 

Here iy∆  represents a first differenced measure of school-level academic achievement: API and 

average SAT score (for high schools only) for school i .  The ∆SchoolSizei variable is a school 

size measure, representing the differenced enrollment for school i.  The parameter of interest is 

β1, the effect of a change in school enrollment on the change in academic achievement. The 

model also includes a full range of differenced control variables. The control variables are 
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represented by xi. The fixed effects of schools are differenced out of this equation.  The error 

term, also differenced, is represented by iε∆ . 

By utilizing two years of data (school years 2006-07 and 2007-08), the first-differenced 

model addresses concerns about time-invariant omitted variables. Using a fixed effect method 

focuses on within-school variation, but in doing so, ignores between-school variation, resulting 

in larger standard errors. Additionally, the geographic variables and school-level variables used 

in the first model are differenced out as fixed effects. The effects of these variables are discussed 

in the results section for the first model.  

Note that because only one year of data contains information on SLCs (2007-08), the 

effect of SLCs cannot be evaluated using a fixed effects model. For this reason, I utilize a third 

model to better evaluate the effect of SLCs on school achievement. I regress the change in 

academic achievement on a measure of school size, including SLC, as follows:  

   
222 210i Sy ititit xchoolSize εβββ +++=∆  (3) 

Here ∆ iy  represents the change in a measure of school-level academic achievement: API and 

average SAT score (for high schools only) for school i from year t1 (2006-07) to year t2 (2007-

08).  The 
2

S itchoolSize  variable is a school size measure, representing the total enrollment or the 

presence of SLCs through a dummy variable for school i in year t2. The parameter of interest is 

β1,, the effect of school enrollment or SLCs on change in academic achievement. The model also 

includes a full range of control variables, represented by
2itx . 
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IV. Results  
 

Table 1 and Table 2 present the summary statistics for CBEDS data in the 2007-08 

school year. The mean enrollments for elementary, middle, and high schools in California are 

383, 895, and 1179, respectively. The average 2008 API score, however, decreases as the grades 

served by the school increases; elementary schools have an average 2008 API of 785, middle 

schools have an average score of 750, and high schools have an average of 717. Controlling for 

school level is important because elementary schools have lower average enrollments and higher 

average API scores. Large cities in California have the largest average school enrollments, with 

an average reported school size of 625. However, school size shrinks considerably for small 

town and rural areas (226 and 242, respectively). Younger grades are progressively more 

Hispanic and more economically disadvantaged; elementary schools are 48% Hispanic and 55% 

eligible for Free and Reduced-Priced Lunch (FRPL) on average.  

Parental education levels are reported by the percentage of parents that fall into each of 

five education categories: not a high school graduate, a high school graduate, attained some 

college, a college graduate, and attained at least some graduate school. The levels are exclusive 

of one another; parents are only counted in the category for the highest level of education they 

have attained. The excluded category in my regressions is “Other/Don’t Know.”  A reported 21% 

of parents were not high school graduates, 26% were high school graduates, 23% had attained 

some college, 17% were college graduates, 10% had attained at least some graduate school, and 

3% chose “Other/Don’t Know.”  Nearly 98% of teachers in elementary schools are fully 

credentialed, while 91% of high school teachers are fully credentialed. Emergency credentials 
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are more prevalent in large cities (6.5% of teachers) than in other geographic localities, such as 

small towns (1.9% of teachers).  

SLCs are only prevalent in middle and high schools; 10% of high schools in California 

contain SLCs, mostly in large cities. Schools with SLCs have lower average 2008 API scores 

(660) and lower average SAT scores (1330) than schools without them. They also have a higher 

percentage of African American and Hispanic students, with an average of 11.7% and 56%, 

respectively, compared to 8.1% and 43% for all California high schools. SLCs also have a higher 

average percentage of students that are eligible for free and reduced lunch (59.2%) compared to 

all high schools (43.2%), and they have a higher average percentage of parents without a high 

school degree (30.4% compared to 21.2%). The SLCs also have almost double the rate of 

teachers with emergency credentials compared to all high schools (8.68% versus 4.97%). 

However, SLCs exhibited stronger average API growth (17.2 API points) than the average 

middle (13.9 API points) or high school (11.6 API points). These statistics are consistent with the 

fact that most, if not all, SLCs in California are “turnaround” efforts focused on previously 

underperforming schools. The higher API growth reflects the lower initial score as well as the 

increased programming associated with SLCs.  

About 16.5% of public schools in California are considered non-traditional; they are 

juvenile halls, community or adult schools, hospital and homebound programs, and other similar 

schools. These schools have an average 2008 API of 550, over 200 points lower than traditional 

schools’ average API of 767. Non-traditional schools vary from traditional schools in purpose 

and type of students served significantly; the mechanics of school size that are at play in 
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traditional schools might not be present in non-traditional schools. Therefore, non-traditional 

schools are controlled for in each of this study’s specifications with a dummy variable.  

 Table 3 represents the effect of school size on a school’s 2008 API score, as modeled in 

equation 1. Two measures of school size are used, total enrollment and an SLC dummy. Several 

SLCs can be in one school, which is usually a large, urban high school. For example, John C. 

Fremont High School in Los Angeles has 4642 students divided into small learning communities. 

The table reports coefficient estimates and standard errors. Column 1 reports an estimate of a 

bivariate regression of 2008 API Score on total enrollment. Without controlling for any 

additional factors, school enrollment has a very small positive relationship with API Score: for 

every additional student, the API Score rises .0057 points. This is statistically significant at the 

5% level. Given that the API is measured on a scale from 200 to 1000, the effect however is not 

practically significant. Figure 1 represents a scatterplot for all California schools of 2008 API 

Score versus school enrollment. Figure 2, Figure 3, and Figure 4 show 2008 API Score versus 

school enrollment scatterplots for elementary schools, middle schools, and high schools, 

respectively.  

Once controls are added, as presented in Column 3, the effect of school enrollment 

becomes slightly negative (-0.00067) but loses statistical significance. This suggests that adding 

1000 students will drop the school’s API Score only 0.67 points, which is not a practically 

significant difference on a scale from 200 to 1000.  

In Columns 2 and 4 of Table 3, the relationship between a dummy for SLCs and API 

Score is examined. The existence of SLCs appears to have a negative relationship with API 

Score. The bivariate regression in Column 2 indicates that a school with an SLC has an API 
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Score that is 90 points lower on average, and this is significant at the 1% level. Additionally, 

when controls are added in Column 4, the negative relationship holds even though the magnitude 

decreases. With added controls, schools with SLCs have an API Score that is 24 points lower on 

average, and this is also significant at the 1% level. This is a practically significant effect. SLCs 

are located more often in urban high schools; however, the regression in Column 4 controls for 

urban setting, demographics, parental education, and socioeconomic status.  

Because the SLC variable is a dummy variable indicating the existence of an SLC 

program, which may or may not be indicative of a school’s size, the regression in Column 5 

reports the results of a regression with both SLC and total enrollment variables. The sign and 

magnitude for the coefficients of the enrollment variable and the SLC dummy variable stay 

relatively the same. The coefficient for the SLC variable is statistically significant at the 1% 

level. This indicates that schools with SLCs, regardless of total school enrollment, have an API 

Score 24 points lower on average. Indeed, the average 2008 API for schools with SLCs was 660, 

whereas the average 2008 API for non-SLC schools was 750. This partially reflects the fact that 

the schools targeted for implementation of SLCs are usually the ones that are historically low 

performing.  

To further address the issue of omitted variables, I utilize first differenced specifications 

and evaluate the effect of changes in school size on change of API score. The results of a first 

differenced estimation as detailed in Equation 2 for the effect of school enrollment size on API 

score are presented in Column 6 of Table 3. A first differenced estimation reduces bias by 

differencing out time-invariant characteristics of individual schools, including those that cannot 

be measured easily, such as school climate or the quality of school leadership. Unfortunately, 
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SLC data are not available for the 2006-2007 school year, and so they cannot be used in a first 

differenced specification. Compared to the results of the previous specification, the coefficient 

on the total enrollment variable remains negative but increases in magnitude and becomes 

statistically significant at the 1% level. Given that standard errors tend to be larger for 

coefficients from first differenced specifications, this statistical significance is especially 

striking. This means that, holding other factors fixed, an increase of one hundred students is 

associated with a 2.9 point decrease in API score.  

 As a way to further analyze the effect of SLCs, I now turn to an evaluation of the effect 

of the level of school size and the SLC dummy variable on the change in API score from 2007 to 

2008, as presented in Table 4 and modeled in equation 3. This is a valuable step because the lack 

of 2006-2007 SLC data precludes the use of a first differenced model to look at effect of SLCs. 

Table 4 presents the effects of school size, as measured by enrollment and the SLC dummy on 

the growth of API Score. California subtracts a school’s 2007 API Score from its 2008 API score 

to produce its growth score, which it uses rather than total score to evaluate whether or not a 

school has made Adequate Yearly Progress under the federal No Child Left Behind law. Each 

year, the state sets target growth API scores for each school in the state.  

 Column 1 in Table 4 presents a very small but statistically significant positive effect of 

school enrollment size on API growth. Column 1 presents the results of a bivariate regression of 

API growth on the level of school enrollment. This indicates that a 100 student increase in 

enrollment is associating with raising a school’s API growth by 0.22 points, which is of little 

practical importance considering that the average growth for all California schools was 11.2. The 

bivariate regression of API Growth on the SLC Dummy reveals that SLC schools have larger 
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API Growth between 2007 and 2008, and this effect is significant at the 5% level. The existence 

of an SLC at a school is associated with increasing its average API growth by 6.13 points. 

However, once other variables are controlled for, the effect of total enrollment (Column 3) and 

the effect of SLCs (Column 4) become no longer statistically significant at traditional levels and 

decrease in magnitude. Additionally, when both the dummy SLC variable and the total 

enrollment variable are included, the coefficient on the SLC variable switched signs, to become 

slightly negative (-0.14), but remains statistically insignificant at traditional levels.  

The only control variables with statistically significant effects on API growth in the 

specifications in Columns 3, 4, and 5 are the percentage of students that are Hispanic, the 

percentage of students that are eligible for free and reduced lunch, the percentage of students 

with disabilities, and the percentage of teachers at school with emergency credentials. 

Interestingly, while the percentage of students that are Hispanic and the percentage that are 

eligible for free and reduced lunch decrease the average 2008 API score, these variables slightly 

increase the API growth score.  

Additionally, the percentage of teachers with emergency credentials, which appears to 

have a negative effect on 2008 API score (though not statistically significant), counterintuitively 

has a positive effect on API growth. Increasing emergency-credentialed teachers by 4 percentage 

points coincides with a 1-point increase in the API growth score. This idea is counterintuitive; 

given that increasing the number of fully-credentialed teachers is an aim of the No Child Left 

Behind law, it would be assumed that more emergency-credentialed teachers would lessen the 

API growth score for a school. SLC schools have a higher percentage of emergency-credentialed 
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teachers; on average 8.7 percent of teachers at SLC schools have emergency credentials, 

compared to 5 percent for all high schools and 4 percent for all middle schools.  

Table 5 presents the effects of school size on average SAT scores. The regressions in 

Table 5 only utilized high school data, resulting in fewer observations. The mean SAT score in 

California for 2008 was 1454.  The SAT score includes the reading, math, and writing sections, 

all of which are scored on a scale of 200-800 for a total possible SAT score of 2400. Schools 

with SLCs have an average SAT score of 1330. High schools in large cities have an average 

score of 1393, while high schools in mid-sized cities have an average score of 1508. Figure 5 

represents a scatter plot of schools’ 2008 average SAT scores versus school enrollment. 

  It is important to note that not all seniors take the SAT; according to the National Center 

for Education Statistics, only 48% of California graduates took the SAT in school year 2007-08.  

Clark et al. (2007), in their study of SAT and ACT participation rates, found that the latent 

achievement for a school was highly correlated with its SAT participation rate and that those 

students that would score the highest take the test at much higher rates than other students would. 

However, they argue that school-level studies that do not account for selectivity bias “are 

unlikely to seriously misstate the relationships between admissions test scores and other 

variables, though these relationships will tend to be attenuated by as much as 25%” (p.5). They 

argue that the bias in observed SAT averages is small because across-school variation in latent 

test scores is large compared to within-school variation and to variation in SAT participation 

rates. Additionally, the specifications in this study account for many of the variables that affect 

SAT participation, including race, poverty level, and parental education.  
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Figure 6 shows the scatterplot of California schools’ average 2008 SAT participation 

rates and average SAT scores.  There is a moderate correlation (0.31). In keeping with the 

findings of Clark et al., however, I will assume that selection bias does not cause the stated 

relationship between enrollment and SAT scores to be grossly inaccurate. However, it is 

important to keep in mind that students with a predisposition to do better on the SAT are more 

inclined to take it, and therefore the average SAT scores for schools are inflated compared to the 

latent ability of all of the students in the school.      

 Columns 1 and 3 in Table 5 present the effects of school enrollment on average SAT 

score. Column 1, presenting results of a bivariate regression of average SAT score on school 

enrollment, shows no apparent evidence of a relationship; the coefficient is both statistically and 

practically insignificant.  In Column 3, control variables are added and the coefficient for school 

enrollment, although practically small, becomes statistically significant at the 1% level. The 

coefficient of 0.012 indicates that, with the additional variables held constant, an increase of 100 

students is associated with an increase of 1.2 points of a school’s average SAT score.  

Column 2 presents the results of a bivariate regression of SAT score on the SLC dummy 

variable. In this case, the effect is both statistically and practically significant, suggesting that 

SLC schools score on average 136 points lower than non-SLC schools on the SAT. However, 

once controls are added for demographics, urban setting, poverty, and other variables in Column 

4, the practical and statistical significance is swept away. In Column 5, both SLC and school 

enrollment variables are included. The inclusion of the SLC dummy variable causes the 

enrollment coefficient to decrease in magnitude to 0.008 and to decrease in statistical 

significance. This indicates that the SLC dummy variable is an important variable to include 
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when looking at effect of school size. Column 6 represents a first-differenced specification of the 

effect of school enrollment on average SAT score as modeled in equation 2. The results are not 

statistically significant at traditional levels; as stated before, first-differencing data tends to 

inflate standard errors, making statistical significance even harder to achieve. The coefficient for 

the first-differenced total enrollment, 0.0052, indicates that if the growth in student enrollment 

increased by 1000, and other variables are held constant, then the growth in SAT score average 

for the school would increase by 5.2 points. This is not of practical significance.  

Taken as a whole, Table 5 appears to show that increasing a school enrollment will have 

a small positive relationship with the schools’ average SAT score, as seen in Column 3 and 

Column 5. SLC schools have a significantly lower SAT score on average than non-SLC scores. 

However, the existence of SLCs, once other variables are controlled for, does not seem to have a 

significant effect on average SAT score. This underscores that differences exist between the SLC 

programs and small schools generally and that SLC schools tend to have factors that have a 

negative relationship with school academic achievement.  

 

V. Conclusion 

 For California schools in school years 2006-2007 and 2007-08, there appear to be small 

but mixed effects of school enrollment size and SLCs on academic achievement as measured by 

API score, growth in API score, and by average SAT score. SLCs appeared to have a small 

positive effect on API growth while having a negative effect on API score overall and average 

SAT score. SLCs appear to have a moderate negative effect on the API score of a school; 

however, this is likely because poorly performing schools are targeted for conversion into SLC 



 

19 
 

schools, creating a lag effect. The API growth measure takes this into account; SLCs improve 

API scores at a quicker rate than non-SLC schools, even after controlling for additional factors. 

These results are consistent with the findings of Darling-Hammond, Ancess, and Ort (2002), who 

found that SLCs outperformed the schools they replaced. Yet, as we see from this study’s results, 

their scores are lower than non-SLC schools with similar demographics. Further investigation 

into SLC effectiveness is warranted as additional years of SLC data become available in 

California. SLCs may also benefit from economies of scale if there are several SLCs within one 

large school building.  

 The total enrollment at a school, regardless of the type of programming enacted there, 

appears to have a slight, but significant, negative relationship with API score, especially when 

evaluating the first-differenced specification. This effect is along the lines of decreasing a 

school’s API score by 3 points for every additional 100 students. Comparatively, total enrollment 

at a school appears to have a slight positive relationship with average 2008 SAT score. For every 

additional 100 students, keeping other factors equal, the average SAT score increases 1.2 points. 

If a school were to move from the 5th percentile by enrollment size to the 95th percentile, its 

enrollment would grow by 1546 students. My results indicate that this enrollment size difference, 

keeping others factors constant, would account for a decrease of 47 API score points but an 

increase of 18.6 points to the average SAT score.  

 These counterintuitive conclusions may be partially accounted for by the SAT selection 

issue discussed in the Results section. However, Clark et al. concluded that the direction of the 

relationship is most likely accurate. If large schools have contradictory implications for API 

scores and SAT scores, then the proper policy actions depend upon the outcome goals of 
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policymakers. API scores are calculated using mandatory state standardized-test scores; SAT 

scores are dependent on the rates of SAT test participation for a school, which is largely 

dependent on the college-going rate. California’s API score does not reflect a high school’s SAT 

average, SAT participation rate, college-going rate, or graduation rate. These may be valuable 

variables for the API moving forward, especially as policy goals move to include success in 

college in addition to performance on state standardized tests. 

 The findings of this study keep with the findings of several previous studies that found 

positive effects of small schools, including Lee and Burkam (2003), Weiss et al. (2010), and 

Fowler and Walberg (1991). However, the positive achievement effects of smaller schools in this 

study were much more modest than the effects found in these previous studies. Additionally, the 

apparent positive effects on SAT scores for larger high schools found in this study, coupled with 

the negative effects of larger schools on API scores, do not reflect prior research. This study’s 

finding that small schools have a very modest effect on school achievement contrasts with the 

results of Kahne et al (2008), who found that smaller schools had no effect on varying student 

outcomes in Chicago.  

 As significant state budget deficits across the nation have forced difficult funding 

decisions concerning public schools, the effectiveness of small schools and the cost savings of 

school consolidation should not be excluded topics from policy discussions. However, the 

magnitude of the effectiveness of these practices should also be evaluated and compared to other 

school improvement strategies, given the great cost that shrinking a school’s enrollment incurs. 

The data from this study predates the current economic recession and the subsequent drop in K-

12 education funding in California. For school year 2007-2008, California’s K-12 education 
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revenue was $71.1 billion; by 2010-2011, it had fallen to $64.4 billion. Governor Jerry Brown 

must deal with even greater budget deficits in the next fiscal year, of up to $19 billion. If 

California is looking for “more bang for its buck” in terms of K-12 educational outcomes, 

breaking up large schools may not be the most efficient use of taxpayer money. As a strategy for 

turning around very low-performing schools, implementing several SLCs in one large school 

building may be more efficient if the costs of the additional programming are not too great. 

Additional research on the nature of the relationship between school size and academic 

achievement should focus on the causal nature of the relationship and investigate the possibility 

of a non-linear relationship. It is possible that both small-school advocates and large-schools 

advocates are mistaken.  It may be that medium-sized schools fare better in terms of academic 

achievement, in which case the size-achievement relationship would not be linear.  
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Figure 1. School API Score 2008 versus School Enrollment, All Schools 
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Figure 2. School API Score 2008 versus School Enrollment, Elementary Schools 
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Figure 3. School API Score 2008 versus School Enrollment, Middle Schools 
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Figure 4. School API Score 2008 versus School Enrollment, High Schools 
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Figure 5. School Average SAT Score 2008 versus School Enrollment 
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Figure 6. School Average 2008 SAT Score versus SAT Participation Rate 
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Elementary 
Schools

Middle 
Schools

High 
Schools SLCs

Variable (1) (2) (3) (4)
API, 2008 785.16 750.23 717.47 660.47

API, 2007-2008 Difference 10.86 13.87 11.56 17.24

SAT Score . . 1453.68 1329.7

Total Enrollment 382.84 894.72 1179.06 1228

African American % 7.28 7.95 8.046 11.69

Hispanic % 47.74 47.53 43.32 56.09

Free and Reduced Lunch 
Eligibility % 55.27 51.57 43.22 59.15

English Language Learners 
% 29.70 20.50 15.70 24.51

Students with Disabilities % 10.44 10.00 8.44 10.41

Parents' Education
Not high school graduate 
% 19.91 21.50 21.23 30.41

High school graduate % 25.17 24.74 24.27 26.6

Some college education 
% 23.32 23.06 22.95 19.96

College graduate % 18.03 18.11 19.50 14.76

Graduate school % 11.39 10.90 10.97 8.28

Teachers with full 
credentials % 97.44 92.94 90.60 91.52

Teachers with emergency 
credentials % 1.64 4.08 4.97 8.68

Small Learning Community 
% . 0.018 0.10 .

N 5493 1227 1136 232

Table 1: Summary Statistics of CBEDS Data, SY 2007-08

Notes: 
Small Learning Communities are characterized as having an identified, cohesive group of 
fewer than 500 students and as being smaller than a comprehensive high school. Several 
SLCs can be located in the same high school building.  
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Large City
Mid-size 

City

Urban 
Fringes 
of Large 

City
Large 
Town

Urban 
Fringes 
of Mid-
size City

Small 
Town Rural

Variable (1) (2) (3) (4) (5) (6) (7)
API, 2008 695.89 742.74 743.47 730.79 723.51 740.79 747.22

API, 2007-2008 
Difference 13.02 10.97 12.95 7.48 12.01 14.46 9.21

SAT Score 1392.61 1507.68 1485.62 1462.67 1462.56 1501.751452.04

Total Enrollment 625.37 575.84 597.75 430.40 431.64 226.42 241.84

African American 
% 11.32 6.89 7.24 3.47 2.89 1.04 2.62

Hispanic % 51.45 40.58 40.42 48.81 43.92 22.83 30.35

Free and Reduced 
Lunch Eligibility % 54.88 36.87 34.19 55.18 42.073 33.33 50.61

English Language 
Learners % 20.58 15.01 13.31 25.97 15.028 8.083 14.42

Students with 
Disabilities % 9.35 8.37 8.65 10.56 8.32 8.4167 10.85

Parents' Education
Not high school 
graduate % 26.75 20.22 18.42 23.74 23.82 15.68 17.29

High school 
graduate % 28.26 23.73 24.21 26.92 26.94 31.30 28.03

Some college 
education % 19.52 22.19 23.30 25.49 25.40 29.81 26.93

College graduate 
% 15.21 18.44 19.66 15.19 15.16 14.55 16.26

Graduate school 
% 8.72 12.34 12.22 8.13 8.14 7.12 8.15

Teachers with full 
credentials % 91.01 93.98 93.21 9.10 93.40 97.00 98.35

Teachers with 
emergency 
credentials % 6.52 4.31 3.67 5.71 4.01 1.88 1.96

Small Learning 
Community % 0.041 0.018 0.012 0.008 0.007 0.005 0.006

N 1588 1657 2815 891 883 197 801

Table 2: Summary Statistics of CBEDs Data, SY 2007-08

Notes: 
Location categories as defined by Census Bureau. 
Small Learning Communities are characterized as having an identified, cohesive group of fewer than 500 students and as being smaller 
than a comprehensive high school. 
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Variable (1) (2) (3) (4) (5)

First-
Differenced  

(6)
Total Enrollment 0.0057 -0.00067 -0.00014 -0.029

[0.0019]* [0.0016] [ 0.0017] [0 .0055]**

Small Learning Community -90.41 -24.2 -24.12
[7.36]** [4.42]** [4.537]**

African American -1.24 -1.26 -1.27 -0.77
[0.060]** [0.059]** [0.060]** [ 0.16]**

Hispanic -0.22 -0.21 -0.28 -0.42
[0.042]** [0.041]** [0.043]** [ 0.11]**

Free and Reduced Lunch Eligibility -0.47 -0.48 -0.57 -0.024
[0.043]** [0.043]** [0.043]** [ 0.041]

English Language Learners -0.39 -0.41 -0.45 -0.52
[0.053]** [0.052]** [0.053] [ 0.078]**

Students with Disabilities 0.48 0.019 0.061 -0.88
[0.073] [0.073] [0.074] [ 0.10]**

Parents' Education
Percent not high school graduate -0.88 -0.87 -0.87 -0.10

[0.067]** [0.067]** [0.067]** [ 0.054]*

Percent high school graduate -0.58 -0.60 -0.60 -0.029
[0.061]** [0.061]** [0.061]** [ 0.044]

Percent some college education -0.40 -0.39 -0.39 0.084
[0.064]** [0.064]** [0.064]** [ 0.55]

Percent college graduate 0.74 0.72 0.72 0.040
[0.071]** [0.071]** [0.071]** [ 0.45]

Percent graduate school 1.15 1.15 1.15 0.066
[0.068]** [0.068]** [0.682]** [ 0.45]

Teachers with full credentials 0.55 0.51 0.50 -0.0039
[0.085]** [0.084]** [0.085]** [ 0.053]

Teachers with emergency 
credentials -0.17 -0.14 -0.14 -0.17

[0.13] [0.13] [0.13] [ 0.054]

N 9033 9033 8242 8242 8242 8735

Table 3: Effect of School Size on API Score, 2008

Notes: All models include a set of Census location category dummies and a set of institution category dummies. A single asterisk 
indicates significance at the 5% level, and a double asterisk indicates significance at the 1% level.
Column 6 shows results of fixed-effects model, differencing school year 2007-08 and school year 2006-07 data.  School year 2006-07 
did not include SLC data. 
Small Learning Communities are characterized as having an identified, cohesive group of fewer than 500 students and as being smaller 
than a comprehensive high school. 
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Variable (1) (2) (3) (4) (5)
Total Enrollment 0.0022  0.00083 0.00084

[0.0005]** [0.00084] [ .00087]

Small Learning Community 6.13 0.33 -0.14
[2.47]* [2.30] [2.35]

African American -0.0095 -0.0094 -0.0095
[0.031] [ 0.031] [0.031]

Hispanic 0.066 0.064 0.060
[0.022]** [0.021]** [0.022]*

Free and Reduced Lunch 
Eligibility 0.11  0.11 0.11

[0.022]** [0.022]** [0.022]**

English Language Learners 0.014 0.013 0.014
[0.027] [0.027] [0.027]

Students with Disabilities -0.11 -0.11 -0.11
[0.039]** [0.039]** [0 .039]**

Parents' Education
-0.052 -0.053 -0.052
[0.035] [0.035] [0.031]

Percent high school graduate -0.040 -0.041 -0.040
[0.031] [0.031] [0.031]

Percent some college education -0.036 -0.036 -0.036
[0.033] [0.033] [0.033]

Percent college graduate -0.012 -0.011 -0.012
[0.035] [0.036] [0.036]

Percent graduate school -0.0046 -0.0055 -0.0045
[0.035] [0.035] [0.035]

Teachers with full credentials 0.058 0.065 0.058
[0.046] [0.045] [0.045]

Teachers with emergency 
credentials 0.24 0.25 0.24

[0.067]** [0.068]** [ .067]**
N 8709 8710 7989 7989 7475

Table 4: Effect of School Size on API Growth, 2007 to 2008

Percent not high school 
graduate

Notes: All models include a set of Census location category dummies and a set of institution category dummies. A single asterisk
indicates significance at the 5% level, and a double asterisk indicates significance at the 1% level.
Parents' Educaton:  This variable is a dummy variable which equals 1 if the average education  level of the schools' parents is at the 
college graduate level or above, 0 if the average education level is at the 'some college' level or below. 
Small Learning Communities are characterized as having an identified, cohesive group of fewer than 500 students and as being smaller 
than a comprehensive high school. 
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Variable (1) (2) (3) (4) (5)
Total Enrollment 0.0099 0.012  0.0080 0.0052

[0.27] [0.0036]** [0.0037]* [0.016]

Small Learning Community -135.69 -1.11 -4.11
[16.03]** [7.90] [8.014]

African American -3.92 -3.78 -3.79 -0.38
[0.26]** [0.26]** [0.26]** [1.28]

Hispanic -1.63 -1.53 -1.63 -0.42
[0.19]** [0.18]** [0.19]** [0.85]

Free and Reduced Lunch -1.36 -1.34 -1.30 0.080
[0.19]** [0.17]** [0.19]** [0.23]

English Language Learners -1.25 -1.25 -1.22 0.140
[0.32]** [0.35]** [0.32]** [0.64]

Students with Disabilities -1.70 -1.79 -1.82 1.360
[0.76]** [0.77]* [0.77]* [0.89]

Parents' Education
-1.16 -1.18 -1.11 0.22

[ 0.40]** [0.39]** [0.40]** [0.27]

Percent high school graduate -0.67 -0.73 -0.64 -0.13
[ 0.35]* [0.34]* [0.35] [0.27]

Percent some college 
education -1.82 -1.81 -1.77 -0.084

[ 0.36]** [0.35]** [0.35]** [0.36]

Percent college graduate 0.43 0.44 0.44 0.0020
[ 0.35] [0.35] [0.35] [0.24]

Percent graduate school 2.66 2.60 2.70 -0.12
[ 0.35]** [0.35]** [0.35]** [0.36]

Teachers with full credentials 1.63 1.55 1.41 -0.66
[ 0.33]** [0.33]** [0.33]** [0.37]*

Teachers with emergency 
credentials -0.67 -0.66 -0.76 -0.0056

[0.52] [0.43] [0.46] [0.27]

N 1029 1029 1005 1005 1003 951

Table 5: Effect of School Size on Average SAT Score, 2008
First-

Differenced                        

(6)

Percent not high school 
graduate

Notes: Models in columns 1 through 5 include a set of Census location category dummies and a set of institution category  dummies.   A single 
asterisk indicates significance at the 5% level, and a double asterisk indicates significance at the 1% level.
Column 6 shows results of fixed-effects model, differencing school year 2007-08 and school year 2006-07 data.  School year 2006-07 did not 
include SLC data. 
SLCs are characterized as having an identified, cohesive group of fewer than 500 students and as being smaller than a comprehensive high 
school.  SLC is a dummy variable indicating whether a school contains SLC's. 
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