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Abstract

School size has changed greatly since the early 1940s.  The total number of school and school districts has decreased over 60 percent while the population has increased dramatically.  Our children are attending larger and larger schools as a result.  There has been much research indicating that schools of one size or another are better at providing an education for our children.  This paper is the results of a pilot study on small schools versus large schools.  Forty rural high schools in Georgia were selected and information on student achievement, based upon Scholastic Aptitude Tests scores, was collected.  Statistical analysis was completed to determine whether smaller schools performed better than large schools.  Conclusions include that school size does have an impact upon student achievement indicated by SAT scores of college preparatory track students.

Background

Many throughout the history of institutionalized education; many have questioned school size issues.  With research beginning in the 1950s, school size issues became slanted toward larger and larger schools.  While the size of schools increased, the number of schools and school districts has decreased.  This trend began with publications made by James Conant, President of Harvard in the 1960s.  This research was followed by an increase in the perceived need for larger schools.  This was due, in part, to the space race and the perceived need for more, smarter students.  This concept caused many smaller schools to be consumed and combined into larger and larger schools.  Currently, more than 70 percent of the U.S. high schools are more than 1000 students according to the U.S. Department of Education statistics.  Further study believed that the large urban high school was the logical staging ground for launching civic-minded adults into the larger society (Allen, 2002).  The advantages of larger schools, many believe, are that they offer economies of scale (e.g., lower costs per student) and the capacity to offer a more varied and high quality curriculum (WEAC).

Some areas are showing a reverse of this trend, especially within the past 10 years.  The current enrollment for new schools completed in 2002 has declined in elementary and middle schools, with 515 and 650 students each respectively.  These numbers declined from 600 and 725 in 1997.  High school numbers show an increase in student numbers from 750 in 1997 to 979 in 2002.

Definitions of Size


Many sources attempt to describe school size as large or small.  The consensus of the research data provided the following ranges for school size.  On average, the research indicates that an effective size for an elementary school is in the range of 300-400 students and that 400-800 students is appropriate for a secondary school (7-8) (Cotton, 1996).  For high schools 700 is small, while over 1000 is large.  Some research further states that school size should depend upon the number per grade, not the total number of students.  Elementary schools should have 25 per grade, Middle schools 50, and high schools 75 (Lawrence, et al., 2002).  Data collected by the U.S. Department of Education denotes large schools as 1000 or more and small schools as 300 or less.  This leaves a rather large area between the 300 and 1000 student size that is not regarded as either large or small.

Large Schools vs. Small Schools

Larger schools have been described as the “American Way” of providing education.  Our schools, especially high schools have evolved into complex organizations.   The high school is far more than simply a place of learning; it may be one of the few entities that unify a community; it is likely a source of community pride and a central gathering place.  As communities grow, they must choose between creating a second high school, or increasing the size of the existing school.  More often than not, they choose the latter course, often for quite understandable reasons, few of which have anything to do with teaching and learning (Gregory, 2000).  Research continued the trend started by Conant.  Subsequently, researchers in the early 1970s called for increasingly larger schools, especially high schools with numbers over 2500 students.  These numbers were touted as being ideal to provide a quality, well rounded education, with many opportunities for academic, and well as other forms of student achievement.  Reasons for the increased school size include more competitive sports teams, bands, and other competitive groups within the school.  In addition, the concept of larger schools provides a means of keeping the cohesive nature of a community.  Lack of land or the significant expense of acquiring additional land also has prompted school size to grow, instead of school numbers.  Land requirements for schools are a significant problem.  A 1000 student high school requires 40 acres of land (Langdon, 2000).


With the growth in school size, many negative factors appeared.  Increased levels of school violence are commonly associated with large schools.  An example of this scenario is the Columbine High School incident, which occurred in a school of over 1,900 students.  While this is just an example, as schools grow larger, research indicates an increase in unacceptable behavior.  A National Center for Education Statistics project conducted by Heaviside, Rowand, Williams, and Farris in 1998 indicated that schools over 1000 students had moderate to serious problems with many discipline issues including tardiness, physical conflicts, robbery, vandalism, alcohol and drug offenses, and gang activity.


Other negative consequence of larger schools is an increase in absenteeism, of both students and teachers, and dropouts.  Individuals are easily missed when the numbers are greater.  Both become more of a face in the crowd, with little belonging when schools become overly large.


Finally, large schools, while housing more students, costs more in terms of staff resources and facilities resources.  While the initial cost is high for construction, building maintenance and renovation costs are sometimes prohibitive, therefore their overall condition declines.  This is a result of increased student load, therefore increased ware and tear placed upon the structure.


Researchers have recently begun to compile information on the benefits of small school sizes.  Every facet of the large school problem has been countered with data that indicated that smaller schools are better.  While some have begun to recognize this and decrease school size, many school districts continue to build fewer and therefore larger schools.  This is especially evident in the area of high schools that have over 1000 students.  Yet, evidence suggests that a total enrollment of 400 students is actually sufficient to allow a high school to provide an adequate curriculum (Howley, 1994).


Student attitudes and behavior improve as school size decreases.  The social behavior of ethnic minority and low-SES students is even more positively impacted by small schools than that of other students (Cotton, 1996).  This is in addition to the smaller schools other demographic groups.  Small schools graduate a higher percentage of students.  Students drop out of small schools at lower rates than they do from large schools, and more students who graduate from small schools go on to post-secondary education than do their counterparts who graduate from large schools (Kent, 2002).

Student participation in extracurricular school activities is greater at small schools.  Teacher morale and attendance also increases as school size decreases.  This is a result in not only smaller school size, but also the accompanying smaller class sizes.  Studies conducted over the past 10 to 15 years suggest that in smaller schools, students come to class more often, drop out less, earn better grades, participate more often in extracurricular activities, feel safer, and show fewer behavior problems (Viadero, 2001).  Small schools, of course, are not effective simply because they are small. It is the increase in teacher collaboration and team teaching, greater flexibility and responsiveness to student needs, and the personal connections among everyone within the system that make smaller schools work (Cutshall, 2003).

Information on the costs per student is a part of the size question research conducted on this issue provided the following results.  The size of the student body is an important factor in relation to costs and outputs and that small academic and articulated alternative high schools cost among the least per graduate of all New York City high schools.  Though these smaller schools have somewhat higher costs per student, their much higher graduation rates and lower dropout rates produce among the lowest cost per graduate in the entire New York City system  (Stiefel, Iatarola, Fruchter, & Berne, 1998).


While school size is important, the effects of the socioeconomic situation in a community must be considered.  This effect has been broken into the large school and small schools areas.  In research conducted on schools from Georgia, Ohio, Texas, and Montana, smaller schools reduce the negative effect of poverty on school performance by at least 20 percent and by as much as 70 percent and usually by 30-50 percent (Howley & Howley, 2002).  

In other research, Meier noted that small schools were more successful for the following seven reasons:

1. Governance. Ideally, a school's total faculty should be small enough to meet around one common table. 

2. Respect. Students and teachers in schools of thousands cannot know one another well. And if we do not know one another, we may mishear one another. 

3. Simplicity. One of the first things Ted Sizer told us when we started Central Park East Secondary School in 1985 was to keep the organizational side simple. Otherwise, he said, you'll be tempted to simplify the minds and hearts of the children and subject matter you intend to teach. 

4. Safety.  Small schools offer what metal detectors and guards cannot: the safety and security of being where you are known well by people who care for you. 

5. Parent involvement.  When the school is small enough, probably someone there knows your kid well enough, and maybe also likes him or her enough, to create a powerful alliance with you. Smallness doesn't guarantee such an alliance, but makes it reasonable to put time into creating one. 

6. Accountability. No one needs long computer printouts, statistical graphs, and educational mumbo jumbo to find out how a teacher, kid, or school is doing when the scale of the school is right. Parents can simply walk around the school, listen to teachers and kids, look at the young people's work, and raise questions. It's not hard to know how many kids graduated, who went on to college, and how many dropped out along the way. 

7. Belonging. In small schools, the other 70 percent belong. Every kid is known, every kid belongs to a community that includes adults. 

Problem

Does the size of a school affect student achievement?  Research conducted in Wales suggests that there is a significant school size effect on academic achievement, even after controlling for background variables and processes in Catholic schools (Flynn & Mok, 1996).  This question is the focus of the pilot study.  Information on this topic is very useful to school planners, school boards, administrators, and the public.  If it is proven that school size does indeed affect student performance, then what size is the most beneficial to student learning?  This study analyzed these questions.  

Method


The study focuses upon rural high schools in Georgia.  Information was gathered from the Georgia Department of Education School Report Card web site.  Schools were selected by the following method.  Rural schools in Georgia are from areas that are predominantly agricultural areas.  Therefore, the list of 55 schools that have Young Farmer Programs was utilized as a starting point.  These programs provide educational opportunities to agricultural and agribusiness interest within that county, and are based at the local high school.  Eliminated from the list were schools that were not 9th through 12th grade schools.  From those left, using a count eliminating every fourth school provided a final number of 40.


Information on the 40 schools gathered included size or number of students enrolled, percent free and reduced lunch recipients, percent of teachers with a Master’s Degree or higher, and average years teaching experience.  This information provided a demographic look at the students and the faculty of each school.  Information collected regarding achievement was the Scholastic Aptitude Test (SAT) scores.  These scores included SAT Verbal, SAT Math, SAT Total for college preparatory students, and SAT Total for all other track students.  The information was entered into Excel, and transferred to SPSS.  Data evaluation was conducted with the Statistical Package for Social Sciences software package.

Findings


The date provided in Table 1 summarizes the data collected by the mean and mode of number of students (NUMBER), percent receiving free or reduced lunches (FP%), teachers with Master’s Degree and higher (Med+%), average number of years teaching experience (AVGEXP), Verbal SAT score (SATVER), Math SAT score (SATMATH), college prep student’s total SAT score (SATCP) and other graduation track students total SAT score (SATOTHER).

Table 1.

	Statistics 

	
	NUMBER
	FR %
	Med

+%
	AVGEXP
	SATVER
	SAT

MATH
	SAT CP
	SAT

OTHER

	N
	
	40
	40
	40
	40
	40
	40
	40
	40

	Mean
	1019
	46
	54.3
	14.5
	484
	485
	967
	814

	Mode
	844
	223(a)
	45.50(a)
	13.6(a)
	505
	483
	999
	729(a)

	Percentiles
	33.33
	753
	40
	51.80
	13.9
	473
	475
	949
	752

	
	66.67
	1180
	50
	60
	15.5
	497
	496
	997
	837

	a Multiple modes exist. The smallest value is shown 


School size data ranged from 339 to 2610 students.  This data was broken into three size classes.  Size class 1 is 339 to 1165 students.  Size class 2 represents schools with between 1165 to 1892 students.  The final size class is 1893 and above.  Table 2 provides a breakdown of the number of schools within each size class.


Table 2.

	SIZECLAS 

	Size Class
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	1.00
	11
	27.5
	27.5
	27.5

	
	2.00
	13
	32.5
	32.5
	60.0

	
	3.00
	16
	40.0
	40.0
	100.0

	
	Total
	40
	100.0
	100.0
	


Data was also analyzed to check for outlier scores.  Graphs 1 and 2 indicate that the SAT data is evenly distributed and there were no outlier variables in either total SAT score categories.

Graph 1.
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Graph 2.
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Data indicated that there was an average school size of 1019 students, with a free or reduced lunch average of 46.3%.  These college prep studentstotal SAT score was an average of 967, and the other track students total SAT score was an average of 814.  Teachers having a Master’s Degree or higher averaged 54% and all teachers had an average of 13,6 years experience teaching.


Table 4 indicates the significance between variables of Master’s Degree plus, average teaching experience, free or reduced price lunch percentage and the total SAT score for college preparatory students.  Master’s Degree plus yielded a significance of .225.  Average years teaching experience yielded a significance of .494 and percent free or reduced lunch yielded a significance of less than .001.  This indicates that there is significance between the SAT scores and the number of students in the school receiving free or reduced price lunches.  


Table 4.

	Tests of Between-Subjects Effects 
Dependent Variable: SATCP 

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	46047.260(a)
	3
	15349.087
	8.233
	.000

	Intercept
	474169.152
	1
	474169.152
	254.333
	.000

	MEDPLUS
	2842.121
	1
	2842.121
	1.524
	.225

	AVGEXP
	889.849
	1
	889.849
	.477
	.494

	FRPER
	37411.814
	1
	37411.814
	20.067
	.000

	Error
	67117.140
	36
	1864.365
	
	

	Total
	37501254.000
	40
	
	
	

	Corrected Total
	113164.400
	39
	
	
	

	a R Squared = .407 (Adjusted R Squared = .357) 



Significance levels between the variables and test scores of other track students are indicated in Table 5.  The significance levels range from .087 to .179.  This indicates that teacher education, experience, nor percent free or reduced lunch is significant in relation to test scores of non-college prep students.


Table 5. 

	Tests of Between-Subjects Effects 
Dependent Variable: SATOTHER 

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	58111.714(a)
	3
	19370.571
	2.276
	.096

	Intercept
	374084.991
	1
	374084.991
	43.949
	.000

	MEDPLUS
	26365.434
	1
	26365.434
	3.098
	.087

	AVGEXP
	17411.533
	1
	17411.533
	2.046
	.161

	FRPER
	16004.882
	1
	16004.882
	1.880
	.179

	Error
	306421.261
	36
	8511.702
	
	

	Total
	26853723.000
	40
	
	
	

	Corrected Total
	364532.975
	39
	
	
	

	a R Squared = .159 (Adjusted R Squared = .089) 


Data concerning school size and its significance to test scores is provided in the following tables.  Table 6 is a test of homogeneity of variances. 

Table 6.

	Test of Homogeneity of Variances 

	
	Levene Statistic
	df1
	df2
	Sig.

	Predicted Value for SATCP
	1.350
	2
	37
	.272

	Predicted Value for SATVER
	1.242
	2
	37
	.300

	Predicted Value for SATMATH
	1.780
	2
	37
	.183

	Predicted Value for SATOTHER
	1.238
	2
	37
	.302


Data were then analyzed to determine if a relationship between school size and test scores existed.  Table 7 provides this data.  Analysis indicates that there is significance between test scores and school size.

Table 7.

	ANOVA 

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Predicted Value for SATCP
	Between Groups
	22661.691
	2
	11330.846
	17.927
	.000

	
	Within Groups
	23385.569
	37
	632.042
	
	

	
	Total
	46047.260
	39
	
	
	

	Predicted Value for SATVER
	Between Groups
	6811.669
	2
	3405.835
	18.062
	.000

	
	Within Groups
	6976.799
	37
	188.562
	
	

	
	Total
	13788.468
	39
	
	
	

	Predicted Value for SATMATH
	Between Groups
	4967.716
	2
	2483.858
	13.842
	.000

	
	Within Groups
	6639.508
	37
	179.446
	
	

	
	Total
	11607.223
	39
	
	
	

	Predicted Value for SATOTHER
	Between Groups
	18486.380
	2
	9243.190
	8.631
	.001

	
	Within Groups
	39625.334
	37
	1070.955
	
	

	
	Total
	58111.714
	39
	
	
	


Further analysis is provided in Table 8.  

Table 8.

Post Hoc Tests

	Multiple Comparisons 
Scheffe 

	
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	Dependent Variable
	(I) SIZECLAS
	(J) SIZECLAS
	
	
	
	Lower Bound
	Upper Bound

	Predicted Value for SATCP
	1.00
	2.00
	-42.5533(*)
	10.29937
	.001
	-68.8194
	-16.2871

	
	
	3.00
	-58.2166(*)
	9.84688
	.000
	-83.3288
	-33.1045

	
	2.00
	1.00
	42.5533(*)
	10.29937
	.001
	16.2871
	68.8194

	
	
	3.00
	-15.6634
	9.38729
	.261
	-39.6035
	8.2767

	
	3.00
	1.00
	58.2166(*)
	9.84688
	.000
	33.1045
	83.3288

	
	
	2.00
	15.6634
	9.38729
	.261
	-8.2767
	39.6035

	Predicted Value for SATVER
	1.00
	2.00
	-22.5902(*)
	5.62555
	.001
	-36.9368
	-8.2435

	
	
	3.00
	-32.0559(*)
	5.37840
	.000
	-45.7723
	-18.3396

	
	2.00
	1.00
	22.5902(*)
	5.62555
	.001
	8.2435
	36.9368

	
	
	3.00
	-9.4658
	5.12737
	.196
	-22.5419
	3.6104

	
	3.00
	1.00
	32.0559(*)
	5.37840
	.000
	18.3396
	45.7723

	
	
	2.00
	9.4658
	5.12737
	.196
	-3.6104
	22.5419

	Predicted Value for SATMATH
	1.00
	2.00
	-22.6139(*)
	5.48788
	.001
	-36.6095
	-8.6184

	
	
	3.00
	-26.3939(*)
	5.24678
	.000
	-39.7745
	-13.0132

	
	2.00
	1.00
	22.6139(*)
	5.48788
	.001
	8.6184
	36.6095

	
	
	3.00
	-3.7799
	5.00189
	.753
	-16.5361
	8.9762

	
	3.00
	1.00
	26.3939(*)
	5.24678
	.000
	13.0132
	39.7745

	
	
	2.00
	3.7799
	5.00189
	.753
	-8.9762
	16.5361

	Predicted Value for SATOTHER
	1.00
	2.00
	-19.9480
	13.40674
	.341
	-54.1387
	14.2427

	
	
	3.00
	-51.7770(*)
	12.81773
	.001
	-84.4656
	-19.0884

	
	2.00
	1.00
	19.9480
	13.40674
	.341
	-14.2427
	54.1387

	
	
	3.00
	-31.8290(*)
	12.21949
	.044
	-62.9919
	-.6661

	
	3.00
	1.00
	51.7770(*)
	12.81773
	.001
	19.0884
	84.4656

	
	
	2.00
	31.8290(*)
	12.21949
	.044
	.6661
	62.9919

	* The mean difference is significant at the .05 level. 


The results indicate that in most cases, there is a significance between test scores and school size.

Conclusion


This study provides the base work for more in-depth research into the questions of school size and its relationship to student achievement.  Research conducted produced data that indicated that the student percentage receiving free or reduced lunched and school size does have an impact upon student achievement indicated by SAT scores of college preparatory track students, but not all students.  This finding in itself raises the need for further research.  Many sources of literature recommend smaller schools, but few provide the data to base the recommendation upon, therefore considerable work is needed in this area.
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