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(ABSTRACT) 

This study examined the effect of school size on a set of indicators 

related to input and outcome variables from high schools in the state of 

Virginia. Research suggests that the size of high schools may be related to 

school effectiveness. Is there a difference between educational inputs and 

outcomes of small and large high schools in the state which is related to size? 

The study examined ten measures of inputs and outcomes to determine 

if there is a significant difference in the indicators of school success which can 

be attributed to school size. The study focused on the following ten indicators: 

The percentages of students earning advanced studies diplomas, the 

percentage of students who go to a four-year college after graduation, the 

educational background of teachers in the school, the level of teacher 

experience in the school, the number of courses offered to students in the 

school, the percentage of students who are at or above the 75th percentile on 

the composite score of the 11th grade standardized test, the percentage of the 

11th and 12th grade students who took the SAT test and scored at or above



1100, the percentage of students who miss ten or fewer days of school in a 

year, and the percentage of students who dropout of school. 

| Separate analysis of covariance (ANCOVA) tests were used for each 

indicator of educational input or outcome. A socioeconomic status index was 

used as a covariate in all of the tests. Statistical Package for the Social 

Sciences (SPSS) software was utilized for all computations. 

The study produced evidence that small high schools and large high 

schools are significantly different over a range of indicators of school success. 

In seven of the ten indicators compared, large schools were found to have an 

advantage over small schools. No significant difference was found between 

small schools and large schools in only three of the indicators tested, teacher 

experience, attendance, and dropout rate. Large high schools were not found 

to be at a disadvantage in any of the indicators included.



ACKNOWLEDGEMENTS 

| offer my gratitude to Virginia Polytechnic Institute and State University 

and the Department of Educational Administration for providing the opportunity 

to pursue an advanced degree. Special thanks are extended to Dr. Glen 

Earthman and Dr. Kusum Singh for their support and guidance through the 

dissertation. The University is indeed fortunate to have people of this quality 

as a part of the faculty. 

Thanks are also extended to Dr. Richards and my fellow students in the 

program at the Tidewater Campus. There was always a helping hand 

available. 

A big part of this rightfully belongs to my biggest supporter, Laurie. For 

all the late nights and hours alone with small children, all of the quiet hours 

provided, and all of the other ways she gave me space and time, | am grateful. 

| hope that you share this with me. 

Ernie and Big Al, you also deserve credit for helping. | wrote much of 

the text with one of you seated on my lap. | hope | can repay the time | took 

away from you. 

And finally, thanks Mom and Dad. | am grateful to you for making me 

value education and understand at a very early age how important it is to do 

your best. You have done a great job with all of your boys. 

1V



TABLE OF CONTENTS 

Page 

Abstract 2... eee eee ees il 

Listof Tables .... 2.2... 0... 00. eee vil 

Chapter 

1 INTRODUCTION ........ 0.200000 eee eee 1 

Statement of the Problem .............. 2.0.00 eee eee eee 4 

Purpose of the Study ........... 0.0.0.0... 0c eee ee 5 

The Significance of the Study ............ 0.2... 0... eee eee 6 

Definition of Terms «2... 20... . eee 8 

LimitationS 2.2... 2. ee ees 8 

Summary/Organization of the Study .....................00.. 9 

2 A REVIEW OF THE RELATED LITERATURE ................. 11 

Introduction... 2... eee nee 11 

Economy of Scale ........... 200.0000 ce ee ee 12 

School Efficiency ............ 0.0... eee 12 

Advantages and Disadvantages Due to Size ............. 16 

Areas of Comparison in School Size Issues ................... 20 

Graduation Preparation .............. 0.0000 cee eee 20 

Staffing .. 0... eee 21 

Curriculum 2... eee 22



Achievement ............... 002.0. e eee eee eee ee 24 

Attendance ...... 2... 0... ee 26 

METHODOLOGY ..............0 (cece ee eee 27 

Population .... 0.0.0... ee ee 27 

Data Needs .......... 2.0.0... ee 33 

Data Gathering ........ 0... 00.0 ee eee 37 

Design and Data Analysis ........ 0.00.2... 000 eee eee eee 40 

SUMMALY 2... eee eee 40 

FINDINGS ...0 0.2.0 00 eee eee 43 

Section One: Advanced Studies Diploma..................... 46 

Section Two: Four-Year College ........... 0... 00. 50 

Section Three: Teachers With An Advanced Degree ............ 53 

section Four: Teacher Experience ...................20000- 57 

Section Five: Course Offerings ................. 0... .0000 00. 61 

Section Six: Advanced Placement or College Level Courses....... 64 

Section Seven: Composite Score ............ 0.00.00 ee eee 68 

Section Eight: Mathematics Test Score .................0000.4 72 

Section Nine: School Attendance ............ 0.0000 eee 76 

Section Ten: Dropout Rate ..... 0.0.0... 00.000. eee 80 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS ....... 84 

Summary of Findings ..........0 20.0.0... 00. cee ee eee 85 

DiscusSiONn .. 1.2... 0.0. eee 91 

vi



Conclusions ........... 0000 cee eee ne ee ene enn 96 

Study Concerns... 0.0... 0.0.0.0 0 ee eee 97 

Recommendations for Further Study ......................0.. 98 

SELECTED BIBLIOGRAPHY ............. 2.00.00 102 

APPENDIX A Small High Schools in Virginia.................. 105 

APPENDIX B Large High Schools in Virginia ................. 108 

APPENDIX C Survey Form ...... 0.0.0.0 ee ee 110 

APPENDIX D Sample Letter to Superintendent ................ 112 

APPENDIX E Sample Letter to the School Principal ............ 115 

APPENDIX F Small High Schools Statistics .................. 118 

APPENDIX G Large High Schools Statistics .................. 121 

VITA 2 ee eee 124 

Vil



Table 

10 

11 

12 

13 

14 

15 

16 

LIST OF TABLES 

Page 

Unadjusted and Adjusted Means--Advanced Studies Diploma in 

Random Schools ... 2.0.0.0... 2 eee 47 

Analysis of Covariance... 0... 0... ees 47 

Unadjusted and Adjusted Means--Advanced Studies Diploma in 
Polarized Schools ... 0... 0.0.0.0 0.2 eee 49 

Analysis of Covariance .... 0... 2... ee es 49 

Unadjusted and Adjusted Means--Percentages of Students Who 

Go To A Four-Year College After Graduation in Random Schools ... 51 

Analysis of Covariance ....... 0.0.0.0... ee eee 51 

Unadjusted and Adjusted Means--Percentages of Students Who 
Go To A Four-Year College After Graduation in Polarized Schools .. 53 

Analysis of Covariance ........ 0... ee 53 

Unadjusted and Adjusted Means--Educational Background of 

Teachers in Random Schools ................. 20.0... 002 ee eee 55 

Analysis of Covariance 2.0... ee ee 55 

Unadjusted and Adjusted Means--Educational Background of 

Teachers in Polarized Schools ........... 0.0... 0000 eee 56 

Analysis of Covariance ........... 0.0.0. ee eee 57 

Unadjusted and Adjusted Means--Years of Teacher Experience in 

Random Schools .......... 2.0.0... cee ce eee 58 

Analysis of Covariance ...........0 0.0.0.2 ee eee ee 59 

Unadjusted and Adjusted Means--Years of Teacher Experience in 

Polarized Schools ........ 2.000.000. 0 ec es 60 

Analysis of Covariance ......... 20.0000 ees 60



17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Unadjusted and Adjusted Means--Course Offerings in Random 
Schools 2... ene eee 

Analysis of Covariance ......... 0.2... cee ees 

Unadjusted and Adjusted Means--Course Offerings in Random 

SCNOOIS 2... ee eee 

Analysis of Covariance 1.0.0... 0... es 

Unadjusted and Adjusted Means--Advanced Placement or College 
Level Courses in Random Schools ..................0.00004 

Analysis of Covariance ......... 0.0... eee 

Unadjusted and Adjusted Means--Advanced Placement or College 
Level Courses in Polarized Schools ..................000005 

Analysis of Covariance ........ 0.0.0.0... ce ee 

Unadjusted and Adjusted Means--Composite Test Score in 

Random Schools ......... 2.00.0. cee eee 

Analysis of Covariance .......... 20.0.0. 0... eee ee eee 

Unadjusted and Adjusted Means--Composite Test Score in 

Polarized Schools .. 10... 00.000. 0c ae 

Analysis of Covariance .... 0.0... 0. ee 

Unadjusted and Adjusted Means--Math Test Score in Random 

SchoolS 2.0.2.0... ee ees 

Analysis of Covariance .......0.. 0.0. ee eee 

Unadjusted and Adjusted Means--Math Test Score in Polarized 
SChHOOIS 2... ee eee 

Analysis of Covariance ........... 0... 2. eee ee eee 

Unadjusted and Adjusted Means--Student Attendance in Random 

SCHOOIS .. 1... ee eee 

iX



34 

35 

36 

37 

38 

39 

40 

Analysis of Covariance ........ 2... 0.0. ee ee eee 78 

Unadjusted and Adjusted Means--Student Attendance in Polarized 
Schools 1.0.0.2... ee ees 79 

Analysis of Covariance ........ 0.0... ee ee 79 

Unadjusted and Adjusted Means--Dropout Rate in Random 

Schools 2.0... ee es .. Bt 

Analysis of Covariance ............ 0... eee ees .. 81 

Unadjusted and Adjusted Means--Dropout Rate in Polarized 

SchoolS 2... 0... eee 82 

Analysis of Covariance ........ 2.0.0... 0. ee ee ee 83



CHAPTER ONE 

INTRODUCTION 

Quality education for children is a goal of the state and community, but 

the services offered to students by different high schools may not be equally 

provided in Virginia. Institutions which serve the educational needs of children 

are operated through public school systems. Schools are charged with the 

responsibility to maintain educational programs which enhance the opportunity 

for students to maximize their potential by realizing and developing talents. 

That responsibility is shared by local agencies and the state. 

Evidence suggests that the size of high schools may be related to 

effectiveness of educational programs. Large high schools are able to provide 

more opportunity for students due to the breadth and depth of educational 

programs they provide, however other evidence suggests that the large size of 

these schools eliminates or reduces the possibility of individualizing education. 

Small high schools appear to have fewer resources available for use in areas 

outside of the mandated curriculum. Students in small schools have a more 

restricted set of educational opportunities than students in large high schools. 

However, small high schools appear to be able to provide a more supportive 

and nurturing environment for students. In Virginia, the wide range in the size 

of high schools may be related to the ability of the school to meet the needs of 

students.



There are two areas of concern when examining issues involving 

differences between small and large high schools. The first relates to the 

concept of economy of scale, that is the economic efficiency of the school. 

When applied to educational settings, large high schools are in the position to 

provide broader and deeper programs than small high schools. The other 

issue involves staffing, curriculum, attendance, student achievement, and 

student preparation for college. Studies have reported differences between 

small and large high schools on these topics. 

School size may be a critical issue when examining differences in 

educational opportunity provided to students in the state. Much of the 

discussion of educational opportunity in high schools centers around the 

effects of economy of scale in education. Emerging from economics and 

management science, economy of scale is the ability of an organization to 

provide more goods and services at a lower per unit cost as the availability of 

resources and the demand for these resources increases. In education, this 

equates to providing more opportunities through a wider and intensive 

program, due to the size of the school. 

Using economy of scale reasoning, schools of different sizes are able to 

provide students with different opportunities through the educational program. 

With a faculty of 125, a wider range of courses can be offered, more 

extracurricular programs can be sponsored, and richer educational experiences 

can be provided than by a faculty of forty. This results in more opportunity for 
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student experiences and learning to occur. Students attending small schools 

appear to be at a disadvantage due to the restricted number of educational 

opportunities available to them, however studies on school size are not 

conclusive in estimating the optimal size of a high school. 

The Conant (1959) study reported that a high school needed a minimum 

of 400 students in order to provide a comprehensive educational program. 

The study influenced educational leaders to use consolidation of small schools 

as a means of improving the educational opportunity presented to students. 

Since that report, consolidation has been an option used when attempting to 

improve the quality of education provided to students. The pressure to 

consolidate still exists. In 1992, the logic of the Conant report would have 

placed sixty-nine high schools in Virginia in need of consolidation. 

Another issue focuses on a debate in the literature on the issue of 

school size in relation to the effectiveness and efficiency of schools. Both 

small and large school environments are identified as being favorable for 

meeting the needs of students. Large schools can provide a broader and 

deeper program. In small schools, an increased awareness of the importance 

of social conditions at school, the supportive nature of small school 

environments, and potential benefits from closer community relations are seen 

as advantages. The advantages and disadvantages of both small and large 

schools are outlined in the literature. The purpose of the present study was to



examine the different effects of size on various educational inputs and 

outcomes. 

Statement of the Problem 

This study explores the possible relationship between school size and 

indicators of school effectiveness in high schools in Virginia. More specifically, 

it focuses on differences between educational inputs and outcomes of small 

and large high schools in the state. It examines a sample of large and small 

high schools to determine if there is a significant difference in various 

measures of school effectiveness related to school size. 

The study is guided by the following questions: 

A. Is there a difference in the percentages of students who earn Advanced 

Studies Diplomas in large versus small high schools? 

B. Is there a difference in the percentage of students who go to a four-year 

college after graduation in large versus small high schools? 

C. Is there a difference in the educational background of teachers in the 

school in large versus small high schools? 

D. Is there a difference in the level of teacher experience in the school in 

large versus small high schools? 

E. Is there a difference in the number of courses offered to students in 

large versus small high schools?



Is there a difference in the percentage of students who successfully 

complete advanced placement or college level courses in large versus 

small high schools? 

Is there a difference in the percentage of students who are at or above 

the 75th percentile on the composite score of the 11th grade 

standardized test in large versus small high schools? 

Is there a difference in the percentage of students who are at or above 

the 25th percentile on the mathematics score of the 11th grade 

standardized TAP test in 1993 in large versus small high schools? 

Is there a difference in the percentage of students who miss ten or 

fewer days of school in a year in large versus small high schools? 

Is there a difference in the percentage of students who dropout of 

school in large versus small high schools? 

Purpose of the Study 

The purpose of this study is to examine the relationship between 

selected educational inputs and outcomes and the high school size in Virginia 

to determine the extent to which size is a factor in differences in the selected 

factors. This study may help to determine if a difference exists between input 

and outcome indicators in schools of varying size. The inputs and outcomes 

are not related and should be viewed as independent measures in the study. 

Examination of the selected educational input and outcome indicators may help 
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to establish if high school size is a statistically significant factor affecting these 

factors. Educational outcomes are used as indicators of the school’s ability to 

meet student needs effectively. Educational inputs are used to compare 

program delivery. Inquiry into these differences may offer insights which will 

add to the knowledge of the impact of school size. 

The Significance of the Study 

Through utilization of the data gathered and analyzed in this research, a 

greater understanding of the associations between school size and selected 

educational input and outcome indicators may be developed. The possibility of 

this association must be carefully examined. 

By assessing and reporting the association of school size and 

educational input and outcome indicators in Virginia’s high schools, the results 

may be helpful in the following areas: 

1. Attempts to end educational disparity. 

Research is needed to build an empirical base which focuses on the 

quality of education offered by high schools of different sizes. Policy makers 

need to know if a difference exists between small and large high schools in 

educational outcomes, curriculum characteristics, and teacher characteristics. 

The ability to meet state mandates for instruction may be linked to the size of 

a school. The effect of size, a factor over which many local educational



agencies have little control, may be important in evaluating a school’s ability to 

meet the needs of students. 

2. School restructuring. 

The issue of school restructuring may be affected by information relating 

school size to educational inputs and outcomes. Local school boards and 

state planners need information about the effect of school size in order to 

make informed decisions about consolidation and construction of new facilities 

and school reorganization. Policy makers must be able to make informed 

decisions about what actions will be most effective in improving educational 

programs. Information linking school size to educational inputs and outcomes 

would be vital to the decision making process involved in any plan which 

attempts to improve educational opportunity. 

3. Funding. 

Supportive funding decisions may be affected by information relating 

school size to educational inputs and outcomes. Policy makers could apply 

funds toward inequities which are the result of school size. Information 

associating school size to educational inputs and outcomes would be useful to 

people attempting to provide equal educational opportunity to all children in the 

state.



Definition of Terms 

Large High School: A high school which graduated greater than 400 

students in 1993. 

Small High School. A high school which graduated fewer than 100 

students in 1993. 

Limitations 

1. Many variables which can be used as indicators of educational 

outcomes are supported in the literature. The indicators used in the 

study are selected from the data used by the Virginia State Department 

of Education and from other school based reports. Only indicators which 

pertain to high schools were selected. The study does not address 

other measures of school success. This study only addresses those 

indicators which are listed. 

2. The rural or urban setting of a school has an influence on size. This 

study will not address the rural or urban setting issue. The only criterion 

for inclusion in the study was the size of the school, as measured in the 

number of graduates in 1993. 

3. Student population socioeconomic differences cannot be accounted for 

in the study. Many educational inputs and outcomes are related to the 

wealth of the community in which a school is located. Such 

socioeconomic differences are not controlled for in the study. Although 
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the number of reduced/free lunch students is used as a proxy measure 

for socioeconomic differences and is used as a covariate in this study, 

this variable may not completely account for socioeconomic differences 

in the communities, especially because its measurement is imprecise. 

4. The study is limited to high schools in Virginia and the results can only 

be generalized to other schools in Virginia, although cautious 

generalizations may be made to other large and small schools. 

Summary/Organization of the Study 

Chapter One of this proposal identifies the problem to be studied. The 

basis for the study is established by offering a general introduction to the 

relationship between school size and educational inputs and outcomes. The 

significance and purpose of the study is also reviewed. 

The nature and scope of the research problem are presented through a 

review of all relevant literature relating school size to selected indicators of 

educational inputs and outcomes in Chapter Two. 

The population and sample studied are described in Chapter Three. In 

all, thirteen separate pieces of data has been compiled for each high school 

included in the study. Data sources are identified and explained, including 

data which was obtained from sources other than the State Department of 

Education. Most of the data was available through the State Department of



Education. A survey was sent to each school to obtain the information not 

available through the Department of Education. 

This comparative study examines two sets of high schools at opposite 

ends of the size spectrum within Virginia. By examining the difference in data 

collected on several outcome and input indicators, the effect of size on the 

selected indicators is determined. 

The results obtained in the study are reported in Chapter Four by 

reviewing the relationship found between size and each of the sub-questions. 

Chapter Five contains implications of the results. Conclusions drawn by 

the researcher from the study are reported. Suggestions for related research 

is included. 

References, Appendices, and the Virginia Outcome Accountability 

Project is included in the appendix. 
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CHAPTER TWO 

A REVIEW OF THE RELATED RESEARCH 

Introduction 

The purpose of this chapter is to discuss the research which identifies 

school size as a factor affecting the effectiveness and efficiency of a high 

school. Research is presented which will relate school size to environmental 

factors and to efficiency considerations. The literature review is organized into 

two major sections. Section one describes economy of scale and its 

application to educational settings. Section two will describe what is known 

about the influence of school size on several indicators of school success 

including graduation preparation, staffing, curriculum, achievement, and 

attendance. 

Ornstein (1990) states that the size of a high school has an effect on its 

operation. Small schools are related to effectiveness, community and school 

identity, and individual fulfillment and participation. Big schools correspond 

with efficiency, bureaucracy, and personal isolation. The body of research 

which supports Ornstein’s assumptions raises an issue about the difference in 

educational opportunity provided to students by schools of different sizes. An 

advantage or disadvantage in educational opportunity presented to students, 

as indicated by measures of educational inputs and outcomes, may be linked 

to the size of schools. One may speculate that there is a point, related to the 
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size of the school, when student opportunity becomes limited, or unavailable. 

The limit may vary among different indicators of school success. 

Ramirez (1990) compared several educational variables in high schools 

of varying sizes in a Nevada study. He concludes that "size was not a major 

determinant of the quality of the school’s educational program or the outcomes 

achieved by students" (p. 18). The large schools in the Ramirez study were 

not as large as comparable schools in this study. 

Economy of Scale 

School Efficiency 

The Conant study (1959) reported in the American High School Today 

reported that a high school needed a minimum of 400 students in order to 

provide a comprehensive educational program. The study influenced 

educational leaders to use consolidation of small schools as a means of 

improving the educational opportunity of students. This lead to a consolidation 

movement during which thousands of small schools were absorbed into larger 

schools or merged together to form a new, bigger school. The plan of 

providing a broader and deeper program less expensively through a large 

comprehensive high school was acted upon in many communities throughout 

Virginia and the United States. 

The thrust toward consolidation began in the 1930’s and still continues. 

Consolidation was viewed as a panacea for all rural and small school 
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problems. Higher quality programs and less expensive schools were 

admirable goals of educators supporting consolidation. Between 1930 and 

1972 the number of elementary and secondary schools in the United States 

dropped from 262,000 to 90,876. The number of school districts declined at 

an even faster rate from 128,000 to 16,960. Sadly, the focus of this movement 

was cost efficiency rather than improvement in student achievement (Sher & 

Tompkins, 1976). 

In many respects, the Conant (1959) report destroyed the small high 

school in America. Only in isolated or geographically restricted areas did small 

high schools survive. Conant’s report was based on the premise that many 

efficiencies were to be gained if a school was of at least a minimum size. 

Marshall (1985) states that the reason for school closings was the belief that 

programs would improve and that larger schools would be more economical. 

In 1992, the logic of the Conant report indicated that sixty-nine high schools in 

Virginia were in need of consolidation in order to provide a better program for 

the students in those schools. 

Conant’s logic is still alive. Haller and others (1990) report the demand 

for school improvement has increased concern about the ability of small high 

schools to offer comprehensive programs and has raised anew the pressure 

for consolidation. They point to restricted educational opportunity and lack of 

range in course offerings as a potential weakness of small schools. Their 
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report focuses on issues related to curriculum and does little to estimate the 

effect of school environment. 

The idea that larger schools can offer students a higher quality 

education due to the breadth and depth of the program and at a lower cost is 

the concept of economy of scale. Tholkes (1990) outlines the relevance of 

economy of scale in education. He stated economy of scale is the curvilinear 

relationship between average cost and the number of units of production. Use 

of economy of scale, which stems from economics and management science, 

in education requires that function, input, output, and capacity be defined. 

Function is the service provided by schools. Inputs are factors of production 

necessary to generate educational services (personnel, purchased services, 

supplies, facilities, and equipment). Outputs are products (graduates, courses, 

co-curricular activities, and support services). Capacity is the maximum 

number of students which can be served a specified educational program at 

given class sizes and teacher ratios. Each additional function becomes a 

smaller percent of the whole. Economy of scale are realized as long as one 

service experiences lower average costs by enrolling one more student (the 

per unit cost decreases with the addition of one more unit of production). 

Educational leaders should understand economy of scale and its 

application in educational settings. Fox (1981) cautions the use of size 

economy when planning reorganization of schools. Perceived benefits from 

consolidation may not be realized due to costs and conditions which are 
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generated by reorganization. Hind (1979) found that school closures were not 

as economically beneficial as had been projected due to transportation and 

other costs. Melnick (1986) found no significant difference between small 

schools and large schools in the cost of educating students. Swanson (1988) 

argues that benefits of economy of scale disappear quickly after reorganization 

and do not appear to be a long range solution for budgetary problems. 

Tholkes and Sederberg (1990) argue economy of scale arguments are often 

used and misused to support rural school consolidation. In all of these studies 

circumstances were discovered which mitigated the desired effects of economy 

of scale. It seems that bigger may not always be better, or cheaper. 

Sher and Tompkins (1977) said benefits from economy of scale are to 

be expected only in compact geographic areas or where buildings are 

dilapidated, otherwise transportation, distribution, salary, and construction costs 

cancel the savings which are generated from consolidation. This further limits 

the desired effects of economy of scale. Monk (1987) contends that greater 

resource specialization and curricular comprehensiveness should occur in 

larger secondary schools, but the benefits of size become insignificant after a 

relatively small enrollment has been reached. Monk contends that a 

moderately sized school can provide the same program as a large school and 

retain the benefits of a small school environment. 

Economy of scale arguments are not fully understood, but the evidence 

is not solidly supportive of size being an indicator of efficiency. In fact, size 
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may begin to exhibit inefficiencies in educational programs when schools reach 

a relatively small size by standards in some localities today. 

Advantages and Disadvantages Due to Size 

Both large schools and small schools can claim to have advantages in 

the program they provide to students. Generally, studies indicate that small 

schools have a more healthy environment, and large schools have a more 

comprehensive program. The studies which have compared schools of 

different sizes have almost universally supported the need for a broad and 

deep program and a friendly, personal environment for students. 

Unfortunately, the two situations seem to occur at opposite ends of the size 

continuum. 

The literature is not clear on the definition of small and large in respect 

to school size. In the studies mentioned in this review, size will vary according 

to the researcher. The status of being small or large seems to have a definite 

geographic flavor. A large high school in sparsely populated areas may be 

small by Virginia standards. The perception of size may be an outcome of the 

density of the population in the region. 

The label of being a small school is often associated with negative 

connotations in regard to the educational program being offered. Marshall 

(1985) stated that students and community are perceived to be at a 

disadvantage in a small high school due to the restricted number of 
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educational opportunities available there. Recommended minimum school size 

is often related to a critical number of students needed to support a program 

offering classes in all areas of the curriculum. Typically, the response to 

schools which are too small to support such a program is to make them larger 

through consolidation. Some schools have responded to being too small by 

developing non-traditional programs in the school (Marshall, 1985). This 

negates some of the effects of size, but is often expensive or otherwise 

restrictive. 

Barker (1985) points to evidence in the literature to suggest that small 

schools are able to create environments more conducive to teaching and 

learning than large high schools. He says that the challenge of the small 

schools is to maintain the benefits of a small school but to improve the quality 

of the program offered. Marshall (1985) says "... educators were beginning to 

wonder if small schools weren’t such bad places after all" (p. 2). 

Marshall (1986) points to Effective Schools Research and contends that 

small schools should not try to match large schools in program offerings, but in 

the quality of the items identified in that research. The Effective Schools 

Research identifies conditions which exist in good schools. Small schools can 

manage many areas which relate to school environment and individual 

attention much better than large schools. Concerning small high schools, 

Marshall says, "people" ... are starting to realize that simply because a school 
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can't be all things to all students, does not mean that it cannot do some things 

very well" (p. 4). 

The literature on small schools provides an optimistic future. Barker 

(1985) points to technology and alternative delivery systems as methods which 

can bridge the gap small schools face. Some schools are using supervised 

correspondence courses and traveling teachers to improve programs. Also, 

increased awareness of the importance of social conditions at school, small 

school environments’ effect on individuals, and state equity issues are seen as 

being more favorable in small schools. The whole body of research related to 

effective schools places small schools in a much more favorable position than 

large schools in reaching specific educational goals. With the strong suspicion 

that both curricular superiority and economic efficiency are not as beneficial to 

students as theory intended, it seems that bigger is not better and may even 

provide an inferior situation for the students attending large comprehensive 

high schools across the state. 

The literature on optimal school size is not exact in estimating the ideal 

high school size. Stemnoch (1974) reports that Educational Research 

Services surveyed thirty-three high school studies and found recommended 

size to range from 400 to 1200 with a median of 500. Conant (1959) said 

schools should graduate at least 100 students to be able to provide a 

comprehensive program. Monk and Haller (1986) found that a graduating 

class of one hundred students was all that is needed to achieve curricular 
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adequacy. Some have indicated the optimal high school size is under 600 

students. Support for high schools which have under 600 students attempts to 

refute the notion that large high schools offer a better program to students on 

the basis of size. There is no evidence which supports a high school of over 

1600 students. 

A weakness found in most of the opinions about optimal size is that they 

are issue related. When examining curricular comprehensiveness, it is easy to 

select an optimal size mathematically. If environmental issues such as student 

isolation, participation in athletics, community involvement, or teacher 

participation in activities is the criteria for optimal size, the resulting figure is 

much different. Considering all sides of the optimal size question, the answer 

remains murky. 

Opponents of large schools contend that close contact with teachers is 

lost when schools become too big. Also, student leadership and participation 

opportunity, parent and community involvement, and school awareness is 

greater in small schools. Because of this, members of the public have 

expressed outrage at attempts to consolidate schools. Emotion is a factor in 

the closing of schools in many communities. Marshall (1985) describes local 

residents as less willing to accept consolidation of schools because many 

people identify the community with the local high school, especially through the 

athletic programs. 
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Areas of Comparison in School Size Issues 

The literature indicates that the influence of school size may be reflected 

in several areas. Melnick (1986) identified seven areas where advantages can 

be claimed by either small or large schools. The areas include the following: 

1. 

2. 

Graduation preparation 

Staffing 

Curriculum 

Achievement 

Attendance/Dropout rate 

Extra-curricular participation 

Costs 

Graduation Preparation 

There appears to be little difference in the preparation of students for 

college among schools of different sizes. Melnick (1986) found that large 

schools have higher percentages of students going on to college. Turner and 

Thrasher (1970) found no difference in the grades of freshmen in college from 

backgrounds of small schools or large schools. Clements (1970) studied 

freshmen entering lowa State University. He found that students from small 

high schools had lower percentages of dropouts. The results of these studies 

may indicate that students seeking more education group themselves. 
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Ramirez (1990) presents some interesting results from a study of school 

size and educational opportunity. He found ACT scores to be lower for 

students from small schools. The study concluded that no relationship existed 

between school size and grade point average for entering college freshmen. 

Also, no difference was discovered between students from high schools of 

different sizes when first semester college GPA’s were compared. Although a 

narrow set of data was used in the Ramirez study, it supports the findings of 

others. 

Staffing 

Nelson (1983) found teachers in small high schools to be unprepared for 

rural education settings and needs. Institutions preparing teachers were urged 

to increase attention given to the needs of teaching in rural areas. Melnick 

(1986) found that small high schools have a greater number of teachers per 

100 students than large high schools. Sher (1976) found two disadvantages of 

small high schools in respect to teaching staff. Small high schools experience 

more turnover than large schools, and teachers are more likely to be less 

educated than their counterparts in larger schools. Ramirez (1990) found 

small schools to have a higher turnover rate than did large schools. This is 

often critical in small schools where one person departments and entire 

programs (band, art, music, etc.) are the responsibility of one person. 

21



Ramirez (1990) found that student-teacher ratio was directly related to 

school size. Bigger schools had more students per teacher and larger average 

class sizes than smaller schools. He indicates that guidance personnel are 

much more available to students in small schools than in large schools. The 

load of students increases greatly as school size increases. These are effects 

of economies of scale. In larger schools, class size and counselor load more 

closely approach a determined upper limit because staff assignments can be 

manipulated to even the student population among course sections or 

counselor positions. 

Curriculum 

The literature supports the ability of large high schools to provide more 

opportunity for student experiences and learning than smaller high schools. 

Ramirez (1990) found that larger schools had more advanced courses offered 

to students. Haller and Others (1990) and Melnick (1986) report that large 

high schools can provide more courses, and have distinct advantages in extra- 

curricular activities. Haller and others (1990) state the advantage in foreign 

languages and science is typical of larger high schools; they are able to offer 

broader and deeper programs in these areas. This difference is more 

significant when comparing students’ opportunity to enroll in courses. Many 

course selections in small high schools are offered only once a day, or every 

other year, while large high schools can offer the same courses at different 
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times each day. Large high schools also provide more supportive services 

than do small high schools (Haller and others, 1990). 

Melnick (1985) stated that larger schools offer a more varied curriculum, 

including more course offerings. Also, better facilities, a wider range of social 

and extracurricular opportunities, and a greater opportunity for varied 

experiences exists in larger schools. Albrecht and Duea (1983) report that 

small high schools have more stringent requirements for graduation. For 

example, seventy percent of the small high schools, under 100 students, 

studied required general science or biology to graduate, while only eight 

percent of the large schools, over 1000 students, required biology and twenty- 

three percent required general science. 

Haller and others (1990) and Melnick (1986) report that large high 

schools can provide more courses, both alternative and advanced, in most 

disciplines. Melnick (1986) also cautions readers to look at course completion 

rates and enrollment rates, not only the course offerings. He also found no 

significant differences between small schools and large schools in the percent 

of students who needed remedial help in math, reading, or writing. Dorrell 

(1992) found that schools with a diverse curriculum, yet small in size are more 

effective with underachieving students and at-risk students. Monk and Haller 

(1992) report that there is no significant benefit in class size in most curricular 

offerings after a high school has 400 students. They add that the curricular 

shortcomings of small high schools are not as great as suspected. 
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Genge (1994) reports that there are two variables responsible for the 

curriculum made available to students in high schools. The two forces which 

drive the number and scope of course offerings are the makeup of the 

population of the school district and the dollar amount which is allocated for 

the development and presentation of the instructional framework by the board 

of education. The idea of money being a controlling factor in curriculum is 

generally agreed upon, however, size has been demonstrated to be a 

significant factor in numerous studies including the many sited here. 

| Genge (1994) associates expenditures with overall wealth of the district. 

He found that less affluent districts, regardless of size have a difficult time 

supporting a wide curriculum which meets the needs of both low level or upper 

level students. Likewise, affluent districts provide a broad and deep curriculum 

to students even when size is small. He concludes that size does have a 

great influence on the number of courses offered, especially in the area of 

supportive classes, those for lower and upper level students. 

Achievement 

James and Levin (1970) concluded in their study that enrollment and 

student achievement were not related. The Illinois State Board of Education 

(1985) found achievement to be higher in schools with enrollments between 

215 and 1279 students than schools at either extreme. No differences were 

found in the results of standardized test scores between small and large high 
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schools (Melnick, 1986). Fowler (1992) found that large high schools, those 

which graduate over 750, have a negative effect on student achievement. 

Kiesling (1968) found achievement to be negatively related to school size in 

high schools larger than 1600 students. 

Edington and Martellaro (1990) compared school size and student 

achievement. They found that school enrollment could not be significantly 

related to academic achievement. They report that the discussion of school 

size is most often economic and neglects the issue of student achievement. 

They did discover that ethnicity and other socioeconomic variables were highly 

correlated with student achievement in schools of all sizes. 

Giesbrecht (1978) found that student achievement in small and medium 

sized high schools was higher than in large high schools as indicated by a 

standardized math test. An interesting speculation of the researcher is that 

students performed better in small schools because only a challenging set of 

math courses is available in many of the schools in Saskatchewan. Giesbrecht 

makes one wonder if a limited set of course offerings might help to promote 

student achievement in other situations. Howley (1990) adds that perhaps in 

small schools students have a greater chance of attaining more due to the 

higher expectations exhibited through the restricted curricular offering. 

Howley (1990) says that student achievement is a more suitable 

criterion for judging school effectiveness than other variables such as salaries, 

teacher qualifications, facilities, course offerings and other costs. Because of 
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the influence of socioeconomic status on student achievement, the other 

variables are of less concern to researchers. 

Attendance 

Melnick (1986) in a study of small high schools in Connecticut found no 

difference in the attendance rates of students in small and large high schools. 

In that study, no difference in the persistence rates of high school students 

from ninth grade through graduation was found. 

Merritt (1983) found that when comparing dropout rates, large high 

schools had a significantly higher rate than their small school counterparts. He 

added that schools housing grades 7-12 and in a one building campus with 

greater than 400 students experienced the lowest dropout rate of all groups 

studied. 
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CHAPTER THREE 

METHODOLOGY 

This chapter describes the procedures and methodology used in the 

study. The population and sample are defined. The research design, data 

collection, and analysis of the data to be employed are outlined. 

The study compares two groups of high schools in Virginia. The 

schools included in the study were randomly selected from stratified sections 

of the size continuum of high schools in the state. Each school was selected 

because of its position in the size continuum among all high schools in the 

state. The sample of the group of small high schools and the sample of the 

group of large high schools are statistically compared across several 

characteristics to determine the effect of school size on the selected measures 

of inputs and outcomes. 

Population 

In Virginia, public education is provided for in the constitution. Although 

operated through local education agencies (school boards), the state controls 

the certification of teachers, the curriculum, and sets standards of operation for 

every school in the state. High schools are operated by each locality to meet 

the educational needs of older students. A wide range in the size of high 

schools exists in Virginia. In 1993, the Virginia Department of Education listed 
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280 comprehensive high schools which graduated students. Sixty-eight 

graduated under 100 students, and conversely, there were twenty-eight which 

graduated 400 or more students. 

All 280 public comprehensive high schools in the state of Virginia were 

included in the population. The high schools were ranked according to the 

size of the 1993 graduating class. Virginia’s high schools ranged in size from 

eight graduates to 600 graduates. The average size was just under 200, with 

a median of 181. 

In order to maximize the effect of size on inputs and outcomes, two 

divergent subsets from the population of high schools in Virginia were 

identified. A subset of the largest schools, those graduating more than 400 

students in 1993, and a subset of the smallest schools, those graduating fewer 

than 100 students in 1993, in the state were statistically compared in the study. 

Twenty schools from the two subsets in the population of high schools in the 

state were included in the study as subject schools. The twenty were 

comprised of ten small high schools and ten large high schools. The selected 

schools were randomly obtained from the two subsets of the population of 

Virginia’s high schools. 

To select the schools for inclusion in the study, all high schools in the 

state were ranked according to size. For this study, graduation figures are 

used as a measure of school size. This technique is used by several others 

including Conant (1959), Haller (1990), and Ornstein (1990) to identify school 
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size. Using this measure will standardize size among the schools. Size can 

be misleading if raw student numbers are used due to the different grade 

configurations which exist in schools throughout the state. 

Conant (1959) identified small high schools as schools which graduate 

100 or fewer students. He also identified large high schools as those which 

graduate over 300 students. Ornstein (1990) identified large schools as those 

which house over 1000 students. McGuffey (1991) indicated large high 

schools as schools which house 1500 or more students. Haller (1990) 

identified small high schools as those graduating under 100 and large schools 

as those graduating over 400. The measures of size to be employed in this 

study is that used by Haller (1990). This measure of size produces two groups 

and include about thirty-five percent of the population of high schools in the 

state of Virginia. 

Small high schools include those schools graduating less than 100 

students in 1993 (Appendix A). Large high schools include those schools 

which graduate more than 400 students in 1993 (Appendix B). The small 

school group includes approximately sixty-eight high schools. The large school 

group includes approximately twenty-eight high schools. Using these 

definitions for small and large high schools limits the number of schools 

included in the study population. This enhances the quality of the return by 

selectively including only those schools which have the greatest potential of 

reflecting desired attributes of small and large schools. 
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The five smallest and the five largest high schools in the state were 

restricted from entering the sample included in the study. This is done to 

reduce the outlier effect. Outliers often have special characteristics which add 

an unwanted bias to the study. In order to remove the chance of confounding 

the study due to an uncharacteristic element, the very smallest and very 

largest high schools are excluded from the study population. 

The high schools were ranked according to the number of graduates in 

1993 from smallest to largest. The two sets of schools eligible for inclusion 

were identified by removing all high schools which graduated between 100 and 

400 students in 1993. This produced two sets of high schools: a set of small 

schools and a set of large schools. Outliers were removed as described 

above. The remaining schools in each set were assigned a number in 

sequence beginning with the smallest school in each of the two groups. A 

random number table was used to identify the ten schools from each set to be 

included in the study. 

A second comparison was also included in the study. Curiosity of the 

effect of size on inputs and outcomes brought about a desire to examine the 

most extreme relationships available. In order to do this, the ten smallest and 

the ten largest schools in the state were compared using the same statistical 

methodology as in the study using randomly selected schools. There are 

restrictions placed on the results of this type of comparison. The polarized 
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extremes were compared in order to judiciously and intentionally exaggerate 

the effect of size purely as a matter of personal interest. 

Based on the described methodology, the ten small schools randomly 

selected for the study are: 

1. 

2. 

10. 

Ervinton High School 

Bath County High School 

Pocahontas High School 

Manassas Park High School 

Covington High School 

Mathews High School 

Chilhowie High School 

Washington and Lee High School 

Lancaster High School 

Madison County High School 

The ten large schools randomly selected for the study are: 

1. 

2. 

Farquier High School 

First Colonial High School 

Menchville High School 

Green Run High School 

Woodson High School 

Chantilly High School 

James Wood High School 
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8. George Washington High School 

9. Kempsville High School 

10. West Springfield High School 

Based on the described methodology, the ten small schools assigned in 

the intentionally exaggerated, non-random study are: 

1. Whitewood High School 

2. Bland High School 

3. Colonial Beach High School 

4. Ervinton High School 

5. Central High School 

6. West Point High School 

7. Chincoteaque High School 

8. Craig County High School 

9. Shawsville High School 

10. Burton High School 

The ten large schools assigned in the intentionally exaggerated, non- 

random study are: 

1. Woodson High School 

2. Chantilly High School 

3. James Wood High School 

4. George Washington 

5. Kempsville High School 
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6. Midlothian High School 

7. West Springfield High School 

8. Great Bridge High School 

9. Denbigh High School 

10. Lake Braddock High School 

Data Needs 

Thirteen individual pieces of information were collected for each school 

included in the study. The information needed is grouped into three 

categories. The data were obtained from two sources: the Virginia State 

Department of Education and from a survey of the schools selected in the 

sample. The three categories of data are as follow: 

school Size 

The size component is used to identify the population of large and small 

schools for sampling. 

Socioeconomic Characteristic 

This component was used to measure the socioeconomic status of the 

community. It was hoped that some of the variance not associated with size 

can be accounted for by including a socioeconomic variable. Student 
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participation in the Free and Reduced School Lunch Program was the proxy 

variable used to measure socioeconomic status of the community in this study. 

Indicators of Educational Inputs and Outputs 

The indicators used to compare small and large high schools in this 

study were keyed to areas where differences have been identified. Two areas, 

costs and extra-curricular participation, identified by Melnick (1986) were not 

included in this study. Two indicators were selected for each of the areas 

included in the study. 

Costs were not included because of the difficulty of comparison and 

because a different measure of costs was being used as a covariate in the 

analysis of the data. The percentage of students enrolled in the Free and 

Reduced School Lunch Program, a socioeconomic indicator, was used as the 

covariate to control for the variability due to socioeconomic differences. The 

use of a covariate was intended to account for the variance caused by 

economic differences in the communities of the schools which were included in 

the study. Costs are also an indicator of economic differences in the 

communities of the schools. 

Costs are also very difficult to compare due to many confounding 

factors. Melnick (1986) lists per pupil expenditure, transportation, building 

costs, maintenance costs, and personnel costs as confounding factors when 

attempting to compare schools on cost figures. Sher and Tompkins (1976) 

34



found that teacher salaries vary in schools of different sizes and confound 

comparisons based on cost. 

Student participation in extra-curricular activities was not included in the 

study because of the lack of data and because of the type and extent of data 

which is available. Extra-curricular participation has been studied in relation to 

dropout rates and educational opportunity. It is known that students who are 

involved in school activities stay in school longer. Fox (1981) found that larger 

schools have a greater range in the opportunity to participate in both academic 

and non-academic extra-curricular activities. But, because of the number of 

students in large schools, there are fewer opportunities to participate in those 

activities. As discovered by Kleinert (1969), in small schools there are more 

opportunities to participate and hold responsible positions in school than in 

large schools. Only five people can start on the basketball team regardless of 

the size of the school. 

The following are the data needed for each school: 

For the size component: 

1. The number of graduates from the high school in 1993. This was 

needed for every high school in the state in order to identify 

which schools are to be included in the study. 

For the Socioeconomic component: 

1. The number of students in the free or reduced lunch program in 

1992-93. 
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The indicators of educational inputs and outcomes: 

1. Graduate preparation indicators 

A. The percent of students receiving an advanced studies 

diploma in 1993. 

The percent of graduates going to a four-year college in 

1993. 

Staffing indicators 

A. The percent of teachers who have a masters degree or 

more. 

The average of the total number of years of experience of 

teachers in the school in years in 1992-93. 

Curriculum indicators 

A. 

B. 

The total number of course offerings in the school in 1993. 

The percent of students successfully completing advanced 

placement or college level courses in 1993. 

Student achievement indicators 

A. The percentage of students who are at or above the 75th 

percentile on the composite score of the 11th grade 

standardized TAP test in 1993. 

The percentage of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade 

standardized TAP test in 1993. 
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5. 

6. 

Attendance indicators 

A. The percent of students who missed ten or fewer days of 

school in the 1992-93 school year. 

B. The percent of students who dropped out of school during 

the 1992-93 school year. 

The number of teachers in the school. 

Data Gathering 

The following indicators were obtained from the Virginia State 

Department of Education: 

1. 

2. 

The number of graduates from the high school in 1993. 

The number of students receiving an advanced studies diploma in 

1993. 

The percentage of students successfully completing advanced 

placement or college level courses in 1993. 

The percentage of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade 

standardized TAP test in 1993. 

The percentage of students who are at or above the 75th 

percentile on the composite score of the 11th grade standardized 

TAP test in 1993. 
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The percent of students who missed ten or fewer days of school 

in the 1992-93 school year. 

The percent of students who dropped out of school during the 

1992-93 school year. 

The following indicators were obtained from a survey (see Appendix C) 

sent to each school: 

1. 

2. 

The percent of teachers who have a masters degree or more. 

The average experience of teachers in years in 1992-93. 

The total number of courses offered during the 1992-93 school 

year. 

The percent of students in the free or reduced lunch program in 

1992-93. 

The percentage of graduates going to a four-year college in 1993. 

The number of teachers in the school who teach grades nine 

through twelve. 

Permission to conduct the survey was obtained by writing to the division 

superintendent (Appendix D) and to the school principal (Appendix E). The 

school principal was contacted by telephone to ensure that proper attention is 

given to the accumulation of the needed data. Data from the survey were 

aggregated and entered in the analysis. 

Schools were instructed to obtain the data in the most efficient manner 

possible. Certification forms, the personnel records of teachers, including 
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personal data sheets and Teacher Daily Assignments, were suggested as the 

sources of data in the school which could be used to disclose some of the 

needed information. Other on-site records, such as the master schedule, 

cafeteria records, provided the needed information pertaining to course 

offerings, free and reduced lunch participants, the number of students going on 

to a four-year college. 

The degree of compliance among high schools selected to be surveyed 

varied greatly. Some schools responded to the survey quickly. Other schools 

were not as prompt in responding to the questionnaire. The reason for the 

difference in response time is not fully understood, however it was apparent 

that larger schools were able to provide the information more quickly. This 

may be due to the method of data storage and the availability of people who 

are assigned to track specific data. Both method of data storage, including 

technology, and human resources seem to be more readily available in larger 

schools. 

In some cases the data had to be collected from multiple sources for a 

single school. Teacher information had to have been collected from the 

Personnel Office, graduate information from a counselor, and free and reduced 

lunch information had to come from the food services manager. This type of 

situation was usually found in small schools. When multiple sources were 

used to collect the needed information, the time associated with the collection 

expanded. In one case, the matter of a summer vacation for an overworked 
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secretary in one small school caused this researcher a great deal of anxiety 

and worry. 

Design and Data Analysis 

In order to answer each of the research questions, the impact of size on 

each educational input and outcome was tested by using the statistical 

technique analysis of covariance (ANCOVA). Size was the independent 

variable. The indicators of educational inputs and outcomes were the 

dependent variable. The SES measure of the school was the covariate. Most 

data were computed into averages or percentiles to standardize the differences 

in raw numbers during analysis. 

Summary 

This was a quantitative study attempting to explore the effect of an 

independent variable, size, on selected dependent variables, input and 

outcome indicators. The subjects in the study are high schools. Random 

selection of the high schools was made within the two identified subsets of the 

population of high schools in the state of Virginia. The five largest and 

smallest high schools in the state were restricted from inclusion in order to 

remove the effect of outliers which could harbor special characteristics due to 

their extreme size. A sample of ten of the largest and ten of the smallest high 
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schools were included to heighten the chance of capturing the desired effects 

of size on the selected dependent variables. 

A single covariate, the participation in free/reduced lunch program as an 

indicator of the socioeconomic status of the community, was used to control for 

initial differences in input and outcome variables of the schools selected for 

inclusion in the study. The covariate was used to remove that portion of the 

variance in the selected dependent variables which may be derived from 

socioeconomic differences. The SES was measured in the number of students 

enrolled in the school who are enrolled in the free and reduced lunch program. 

To study the effects of school size on the selected dependent variables, 

ANCOVA was selected because it is able to reduce systematic bias, reduce 

the error term, and improve the accuracy of conclusions. Howell (1987) 

indicated that the error term is reduced through the use of ANCOVA by 

adjusting the means of the dependent variable due to the effects of the 

covariate. He adds that ANCOVA includes some basic assumptions. Group 

scores are normally distributed, homogeneity of the group variances, and a 

linear relationship between the dependent variable and the covariate are the 

major assumptions. 

The ten input and outcome indicators, the dependent variables, were 

reported descriptively in means, standard deviations, and in percentages. 

Separate ANCOVA tests were performed for each. Statistical Package of the 

Social Sciences (SPSS) was used for all analysis of data. The level of 
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significance was set at .05 probability. Tables were produced to report all 

descriptive data. 
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CHAPTER FOUR 

FINDINGS 

When all information needed from the high schools selected for 

inclusion in the study, and all the information from the Virginia Department of 

Education 1993 Outcome Accountability Project reports had been collected, 

analysis of the data began. The data was first consolidated into a manageable 

format by organizing it on a spread sheet. Two spread sheets were used, one 

for small high schools (Appendix F) and one for large high schools (Appendix 

G). It was then coded for analysis and entry into the computer. This provided 

all of the necessary structure needed for the chosen method of statistical 

analysis. 

The statistical comparisons of large and small high schools are 

presented in Chapter Four. The five areas where size may be a factor 

influencing the efficiency and effectiveness of schools, each represented by 

two indicators, are the focus of the analysis. The ten indicators were tested 

independently from each other. Ten research questions were set forth to be 

tested in attempting to assess the effect of school size on the various 

indicators. Each research question was tested in accordance with the purpose 

of the study as reported previously. The results of these tests are reported 

here. 
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Each of the ten research questions posed in this study was tested twice. 

First, a test was conducted on a randomly drawn sample of schools from the 

set of large high schools and from the set of small high schools. In addition, 

the ten smallest and the ten largest high schools in the state were compared 

using the same statistical methodology as in the comparisons using randomly 

selected schools. This provided a method of examining the differences 

between the largest and smallest schools with each indicator of school 

effectiveness. The scientifically defendable results are those derived from the 

randomly selected schools. The results from the polarized schools will also be 

reported because they offer an exaggerated illustration of the random study. 

The statistical method used to determine the significance of size in 

relation to the ten indicators was analysis of covariance, ANCOVA. This test 

of significance requires that a covariate be used to account for some of the 

variance in the indicators. The covariate should have a relationship with the 

measured indicators. In this study, a socioeconomic indicator has been used 

as the covariate. 

The findings are presented in the following order: 

1. Graduate preparation indicators 

A. The percentage of students earning Advanced Studies Diplomas 

in 1993 in large and small schools. 

B. The percentage of students who go to a four-year college after 

graduation in 1993 in large and small schools. 
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Staffing indicators 

A. The percentage of teachers in the school with an advanced 

degree in large and small schools. 

The amount of teacher experience in the school in large and 

small schools. 

Curriculum indicators 

A. The number of courses offered to students in the school in large 

and small schools. 

The percentage of students who successfully complete advanced 

placement or college level courses in large and small schools. 

Student achievement indicators 

A. The percentage of students who are at or above the 75th 

percentile on the composite score of the 11th grade standardized 

TAP test in 1993 in large and small schools. 

The percentage of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade 

standardized TAP test in 1993 in large and small schools. 

Attendance indicators 

A. The percentage of students who miss ten or fewer days of school 

in a year in large and small schools. 

The percentage of students who dropout of school in large and 

small schools. 
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Section One: Advanced Studies Diplomas 

The Percentages of Students Earning Advanced Studies Diplomas in 1993 

This section of the study examined the relationship of school size with 

the percentage of students who receive an Advanced Studies Diploma. The 

research question to be answered was: Does the size of a high school relate 

to differences in the percentages of students earning Advanced Studies 

Diplomas? 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The small school sample had a mean of 35.9 percent 

of students earning an Advanced Studies Diploma. The range in the 

percentages reported was 24, from 24 to 48 percent. The standard deviation 

was 7.047 percentage points. The large school sample had a mean of 49.3 

percent of students earning an Advanced Studies Diploma. The range in the 

percentages reported was 26, from 38 to 64 percent. The standard deviation 

was 10.584 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

1. The differences in the means of the large schools and the small schools 

increased from 13.4 to 14.82 percent when socioeconomic differences were 

used as a covariate. An analysis of covariance was computed using these 

mean differences and the findings are reported in Table 2. A probability of 

0.003 was obtained from the statistical analysis. The data supports that there 

is a significant difference between large high schools and small high schools in 
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the state of Virginia in the percentage of students receiving an Advanced 

Studies Diploma when differences in SES are controlled. 

  

  

  

  

  

          

  

  

  

  

  

  

Table 1 

Unadjusted and Adjusted Means--Advanced Studies Diplomas in Random 

Schools 

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 35.9 35.19 

Large schools 49.3 50.01 

Difference 13.4 14.82 

Table 2 

Analysis of Covariance 

Summary of Results 

Source of Variation df. S.S. M.S. 

Total 19 2352.8 

Within Groups 17 1393.551 81.974 

Difference 2 959.249 479.624       
      F = 11.510, P = 0.003* 
  

*Significant 

The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 
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small school set had a mean of 30.8 percent of students earning an Advanced 

Studies Diploma. The range in the percentages reported was 54, from 9 to 63 

percent. The standard deviation was 14.006 percentage points. The large 

school set had a mean of 52.6 percent of students earning an Advanced 

Studies Diploma. The range in the percentages reported was 26, from 38 to 

64 percent. The standard deviation was 11.227 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

3. The differences in the means of the large schools and the small schools 

increased from 21.8 to 24.3 percent when socioeconomic differences were 

used as a covariate. An analysis of covariance was computed using these 

mean differences and the findings are reported in Table 4. A probability of 

0.001 was obtained from the statistical analysis of the polarized samples. 

Analysis of the data from the polarized set of schools showed that there is a 

significant difference between the largest high schools and smallest high 

schools in the state of Virginia in the percentages of students earning 

Advanced Studies Diplomas. 
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Table 3 

Unadjusted and Adjusted Means--Advanced Studies Diplomas in Polarized 

Schools 

  

Mean Differences 
  

  

  

            

  

  

  

  

  

                

Group Unadjusted Mean Adjusted Mean 

Small schools 30.8 29.55 

Large schools 52.6 53.85 

Difference 21.8 24.3 

Table 4 

Analysis of Covariance 

Summary of Results 

source of Variation df. S.S. M.S. 

Total 19 5276.2 

Within Groups 17 2678.73 157.572 

Difference 2 2597.47 1298.735 

F = 16.419, P = 0.001* 

*Significant 
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Section Two: Four-Year College 

The Percentage of Students Who Go To a Four-Year College After 

Graduation in 1993 

This section of the study examined the relationship of school size with 

the percentage of students who go to a four-year college after graduation. The 

research question to be answered was: Does the size of a high school relate 

to differences in the percentages of students who go to a four-year college 

after graduation? 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The small school sample had a mean of 34 percent 

of students who go to a four-year college after graduation in 1993. The range 

in percentages reported was 45.7, from 22.4 to 68.1 percent. The standard 

deviation was 14.1 percentage points. The large school sample had a mean of 

59 percent of students who go to a four-year college after graduation in 1993. 

The range in the percentages reported was 44, from 37 to 81 percent. The 

standard deviation was 15.9 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

5. The differences in the means of the large schools and the small schools 

decreased from 25 to 24 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed using these mean 

differences and the findings are reported in Table 6. A probability of 0.004 

was obtained from the statistical analysis. The data supports that there is a 
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significant difference between large high schools and small high schools in the 

state of Virginia in the percentages of students who go to a four-year college 

after graduation. 

Table 5 

Unadjusted and Adjusted Means--Percentages of Students Who Go To A Four- 

Year College After Graduation in Random Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 34 35 

Large schools 59 59 

Difference 25 24             

Table 6 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 0.707 

Within Groups 17 0.407 0.024 

Difference 2 0.300 0.15       
  

F = 10.789, P = 0.004*       
*Significant 
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The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 

small school set had a mean of 38 percent of students who go to a four-year 

college after graduation in 1993. The range in the percentages reported was 

33.9, from 23.2 to 57.1 percent. The standard deviation was 11.6 percentage 

points. The large school set had a mean of 67 percent of students who go to 

a four-year college after graduation in 1993. The range in the percentages 

reported was 47.3, from 38 to 64 percent. The standard deviation was 15.1 

percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

7. The differences in the means of the large schools and the small schools 

increased from 29 to 32 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed on these mean 

differences and the findings are reported in Table 8. A probability of 0.000 

was obtained from the statistical analysis of the polarized samples. Analysis of 

the data from the polarized set of schools supported that there is a significant 

difference between the largest high schools and smallest high schools in the 

state of Virginia in the percentages of students who go to a four-year college 

after graduation. 
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Table 7 

Unadjusted and Adjusted Means--Percentages of Students Who Go To A Four- 

Year College After Graduation in Polarized Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 38 37 

Large schools 67 69 

Difference 29 32             

Table 8 

Analysis of Covariance 

  

  

  

  

              

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 0.770 

Within Groups 17 0.293 0.017 

Difference 2 0.477 0.239 

F = 27.437, P = 0.000*       

*Significant 

Section Three: Teachers With An Advanced Degree 

The Percentage of Teachers in the School With an Advanced Degree 

This section of the study examined the relationship of school size with 

the educational background of teachers in the school. The research question 
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to be answered was: Does the size of a high school relate to differences in the 

educational background of teachers? The percentage of teachers who have 

earned a masters degree is the indicator used to measure educational 

qualifications. 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The small school sample had a mean of 29 percent 

of teachers in the school with an advanced degree. The range in the 

percentages reported was 39.1, from 7.7 to 46.8 percent. The standard 

deviation was 14.4 percentage points. The large school sample had a mean of 

55 percent of teachers in the school with an advanced degree. The range in 

the percentages reported was 48.6, from 26.1 to 75 percent. The standard 

deviation was 17 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

9. The differences in the means of the large schools and the small schools 

increased from 26 to 28 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed using these mean 

differences and the findings are reported in Table 10. A probability of 0.003 

was obtained from the statistical analysis. The data supports that there is a 

significant difference between large high schools and small high schools in the 

state of Virginia in the educational qualifications of teachers in the school. 
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Table 9 

Unadjusted and Adjusted Means--Educational Background of Teachers in 

Random Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 29 28 

Large schools 95 56 

Difference 26 28             

Table 10 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 18 0.736 

Within Groups 16 0.409 0.026 

Difference 2 0.327 0.164       
    F = 11.753, P = 0.003*       

*Significant 

The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 

small school set had a mean of 30 percent of teachers in the school with an 

advanced degree. The range in the percentages reported was 27.8, from 18.6 

to 46.4. The standard deviation was 9.6 percentage points. The large school 
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set had a mean of 55 percent of teachers in the school with an advanced 

degree. The range in the percentages reported was 48.9, from 26.1 to 75. 

The standard deviation was 16 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

11. The differences in the means of the large schools and the small schools 

increased from 25 to 31 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed on these mean 

differences and the findings are reported in Table 12. A probability of 0.000 

was obtained from the statistical analysis of the polarized samples. Analysis of 

the data from the polarized set of schools supported that there is a significant 

difference between the largest high schools and smallest high schools in the 

state of Virginia in the number of teachers with advanced degrees. 

Table 11 

Unadjusted and Adjusted Means--Educational Background of Teachers in 

Polarized Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 30 27 

Large schools 55 58 

Difference 25 31           
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Table 12 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation df. S.S. M.S. 

Total | 19 0.614 

Within Groups 17 0.222 0.013 

Difference 2 0.392 0.196           

F = 29.307, P = 0.000*       

*Significant 

Section Four: Teacher Experience 

The Amount of Teacher Experience 

This section of the study examined the relationship of school size with 

the level of teacher experience. The research question to be answered was: 

Does the size of a high school relate to differences in the level of teacher 

experience? The average number of years of teaching of teachers is the 

indicator used to measure teacher experience. 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The small school sample had a mean of 14.65 years 

of teacher experience. The range in the number of years reported was 16, 

from 6 to 22 years. The standard deviation was 5 years. The large school 

sample had a mean of 14.6 years of teacher experience. The range in the 
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number of years reported was 12, from 10 to 22 years. The standard deviation 

was 3.929 years. 

The adjusted and unadjusted mean differences are presented in Table 

13. The differences in the means of the large schools and the small schools 

increased from 0.05 to 1.8 years when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed using these mean 

differences and the findings are reported in Table 14. A probability of 0.365 

was obtained from the statistical analysis. The data does not support that 

there is a significant difference between large high schools and small high 

schools in the state of Virginia in the level of teacher experience. 

Table 13 

Unadjusted and Adjusted Means--Years of Teacher Experience in Random 

Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 14.65 15.53 

Large schools 14.6 13.73 

Difference 0.05 1.8           
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Table 14 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 633.977 

Within Groups 17 271.011 15.942 

| Difference 2 92.966 46.483       
  

      F = 0.867, P = 0.365* 
  

*Not Significant 

The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 

small school set had a mean of 12.94 years of teacher experience. The range 

in the number of years reported was 10, from 8 to 18 years. The standard 

deviation was 3.576 years. The large school set had a mean of 14.47 years of 

teacher experience. The range in the number of years reported was 11, from 

10 to 21 years. The standard deviation was 3.61 years. 

The adjusted and unadjusted mean differences are presented in Table 

15. The differences in the means of the large schools and the small schools in 

the level of teacher experience decreased from 1.53 to 0.68 years when 

socioeconomic differences were used as a covariate. An analysis of 

covariance was computed on these mean differences and the findings are 

reported in Table 16. A probability of 0.688 was obtained from the statistical 
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analysis of the polarized samples. Analysis of the data from the polarized set 

of schools supported that there is no significant difference between the largest 

high schools and smallest high schools in the state of Virginia in the level of 

teacher experience. 

Table 15 

Unadjusted and Adjusted Means--Years of Teacher Experience in Polarized 

Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 12.94 13.37 

Large schools 14.47 14.05 

Difference 1.53 0.68             

Table 16 

Analysis of Covariance 

  

  

  

  
  

  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 244.05 

Within Groups 17 206.77 12.163 

Difference 2 37.279 18.64       
  

F = 0.167, P = 0.688*       

*Not Significant 
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Section Five: Course Offerings 

The Number of Courses Offered to Students in the School 

This section of the study examined the relationship of school size with 

the number of courses offered to students in the school. The research 

question to be answered was: Does the size of a high school relate to 

differences in the number of courses offered to students in the school? 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The mean for the small school sample was 84.3 

courses offered to students in the school. The range in the reported number of 

courses offered was 54, from 68 to 122 courses. The standard deviation was 

15.297. The mean for the large school sample was 199.6 courses offered to 

students in the school. The range in the reported number of courses offered 

was 97, from 153 to 250 courses. The standard deviation was 32.739. 

The adjusted and unadjusted mean differences are presented in Table 

17. The differences in the means of the large schools and the small schools 

decreased from 115.3 to 110.94 courses when socioeconomic differences were 

used as a covariate. An analysis of covariance was computed using these 

mean differences and the findings are reported in Table 18. A probability of 

0.000 was obtained from the statistical analysis. The data supports that there 

is a significant difference between large high schools and small high schools in 

the state of Virginia in the number of courses offered to students. 
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Table 17 

Unadjusted and Adjusted Means--Course Offerings in Random Schools 

  

Mean Differences 
  

  

  

          

  

  

  

  

  

                

Group Unadjusted Mean Adjusted Mean 

Small schools 84.3 86.48 

Large schools 199.6 197.42 

Difference 115.3 110.94 

Table 18 

Analysis of Covariance 

Summary of Results 

Source of Variation df. S.S. M.S. 

Total 19 78222.95 

Within Groups 17 11168.782 656.987 

Difference 2 67054.168 33527.084 

F = 80.496, P = 0.000” 

*Significant 

The polarized groups were likewise compared and tested. Nine schools 

were included in the set of small schools. The mean for the small school set 

was 84.67 courses offered to students in the school. The range in the 

reported number of courses offered was 80, from 60 to 140 courses. The 

standard deviation was 22.978 courses. Ten schools were included in the set 

of large schools. The mean for the large schools set was 190.80 courses 
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offered to students in the school. The range in the reported number of courses 

offered was 97, from 153 to 250 courses. The standard deviation was 26.737 

courses. 

The adjusted and unadjusted mean differences are presented in Table 

19. The differences in the means of the large schools and the small schools 

decreased from 106.13 to 103.21 courses when socioeconomic differences 

were used as a covariate. An analysis of covariance was computed on these 

mean differences and the findings are reported in Table 20. A probability of 

0.000 was obtained from the statistical analysis of the polarized samples. 

Analysis of the data from the polarized set of schools supported that there is a 

significant difference between the largest high schools and smallest high 

schools in the state of Virginia in the number of courses offered. 

Table 19 

Unadjusted and Adjusted Means--Course Offerings in Random Schools 

  

  

  

  

      

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 84.67 86.21 

Large schools 190.80 189.89 

| Difference 106.13 103.218         
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Table 20 

Analysis of Covariance 

  

  

  

  

    

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total | 18 64014.737 

Within Groups 16 10317.723 644.858 

Difference 2 53697.014 26848.507         
F = 69.871, P = 0.000*       

*Significant 

Section Six: Advanced Placement or College Level Courses 

The Percentage of Students Who Successfully Complete Advanced 

Placement or College Level Courses 

This section of the study examined the relationship of school size with 

the percentage of students who successfully complete advanced placement or 

college level courses. The research question to be answered was: Does the 

size of a high school relate to differences in the percentage of students who 

successfully complete advanced placement or college level courses? 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The mean for the small school sample was 14.6 

percent of students who successfully complete advanced placement or college 

level courses. The range in the percentages reported was 25, from 3 to 28 
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percent. The standard deviation was 6.85 percentage points. The mean for 

the large school sample was 25.2 percent of students who successfully 

complete advanced placement or college level courses. The range in the 

percentages reported was 31, from 11 to 42 percent. The standard deviation 

was 12.309 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

21. The differences in the means of the large schools and the small schools 

increased from 10.6 to 12.82 percent when socioeconomic differences were 

used as a covariate. An analysis of covariance was computed using these 

mean differences and the findings are reported in Table 22. A probability of 

0.015 was obtained from the statistical analysis. The data supports that there 

is a significant difference between large high schools and small high schools in 

the state of Virginia in the percentage of students successfully completing 

advanced placement or college level courses. 

Table 21 

Unadjusted and Adjusted Means--Advanced Placement or College Level 

Courses in Random Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 14.6 13.49 

Large schools 25.2 26.31 

Difference 10.6 12.82           
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Table 22 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation df. S.S. M.S. 

Total 19 2347.8 

Within Groups 17 1634.09 96.123 

Difference 2 713.71 356.855           
F = 7.358, P = 0.015*       

*Significant 

The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 

mean for the small school set was 19.3 percent of students who successfully 

complete advanced placement or college level courses. The range in the 

percentages reported was 45, from 3 to 48 percent. The standard deviation 

was 15.085 percentage points. The mean for the large schools set was 25.3 

percent of students who successfully complete advanced placement or college 

level courses. The range in the percentages reported was 31, from 11 to 42 

percent. The standard deviation was 14.583 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

23. The differences in the means of the large schools and the small schools 

increased from 6.0 to 9.30 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed on these mean 
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differences and the findings are reported in Table 24. A probability of 0.197 

was obtained from the statistical analysis of the polarized samples. Analysis of 

the data from the polarized set of schools supported that there is no significant 

difference between the largest high schools and smallest high schools in the 

state of Virginia in the percentage of students successfully completing 

advanced placement or college level courses. 

Table 23 

Unadjusted and Adjusted Means--Advanced Placement or College Level 

Courses in Polarized Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 19.3 17.65 

Large schools 25.3 26.95 

Difference 6.0 9.30             

Table 24 

Analysis of Covariance   

  

  

  

  

        

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 4142.2 

Within Groups 17 3575.87 210.345 

Difference 2 566.33 283.165 
        F = 1.802, P = 0.197* 
  
  

*Not Significant 
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Section Seven: Composite Score 

The Percentage of Students Who Are At or Above the 75th Percentile on 

the Composite Score of the 11th Grade Standardized TAP Test in 1993 

This section of the study examined the relationship of school size with 

the percentage of students who are at or above the 75th percentile on 

composite score of the 11th grade standardized test. The research question to 

be answered was: Does the size of a high school relate to differences in the 

percentage of students who are at or above the 75th percentile on the 

composite score of the 11th grade standardized test? The measure which was 

used was the 1993 Test of Aptitude and Proficiency (TAP). This test is used 

as the standardized testing instrument for high school juniors in Virginia. 

Nine schools were included in the sample of small schools. The mean 

for the small school sample was 24 percentage points. The range in the 

percentage reported was 41, from 10 to 51 percent of students who are at or 

above the 75th percentile on the composite score of the 11th grade 

standardized TAP test in 1993. The standard deviation was 11.6 percentage 

points. Ten schools were included in the sample of large schools. The mean 

for the large school sample was 42 percent of students who are at or above 

the 75th percentile on the composite score of the 11th grade standardized TAP 

test in 1993. The range in the percentage reported was 40, from 23 to 63 

percent. The standard deviation was 14.5 percentage points. 
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The adjusted and unadjusted mean differences are presented in Table 

25. The differences in the means of the large schools and the small schools 

increased from 18 to 24 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed using these mean 

differences and the findings are reported in Table 26. A probability of 0.001 

was obtained from the statistical analysis. The data supports that there is a 

significant difference between large high schools and small high schools in the 

state of Virginia in the percentage of students who are at or above the 75th 

percentile on the composite score on the 11th grade standardized test. 

Table 25 

Unadjusted and Adjusted Means--Composite Test Score in Random Schools 

  

Mean Differences 
  

  

  

          

Group Unadjusted Mean Adjusted Mean 

Small schools 24 21 

Large schools 42 45 

Difference 18 24 
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Table 26 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation df. S.S. M.S. 

Total 18 0.436 

Within Groups 16 0.206 0.013 

Difference 2 0.230 0.115         

F = 15.978, P = 0.001*       
*Significant 

The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 

mean for the small school set was 19 percent. The range in the percentage 

reported was 27, from 5 to 32 percent. The standard deviation was 9.2 

percentage points. The mean for the large school set was 47 percent. The 

range in the percentage reported was 38, from 25 to 63 percent. The standard 

deviation was 13.1 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

27. The differences in the means of the large schools and the small schools 

increased from 28 to 32 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed on these mean 

differences and the findings are reported in Table 28. A probability of 0.000 

was obtained from the statistical analysis of the polarized samples. Analysis of 
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the data from the polarized set of schools supported that there is a significant 

difference between the largest high schools and smallest high schools in the 

state of Virginia in the percentage of students who are at or above the 75th 

percentile on the composite score of the 11th grade standardized test. 

Table 27 

Unadjusted and Adjusted Means--Advanced Placement or College Level 

Courses in Polarized Schools 

  

Mean Differences 
  

  

  

            

  

  

  

  

  

              

Group Unadjusted Mean Adjusted Mean 

Small schools 19 17 

Large schools 47 49 

Difference 28 32 

Table 28 

Analysis of Covariance 

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 62.3 

Within Groups 17 19.4 1.1 

Difference 2 42.9 21.4 

F = 37.345, P = 0.000* 

*Significant 
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Section Eight: Mathematics Test Score 

The Percentage of Students Who Are At or Above the 25th Percentile on 

the Mathematics Score of the 11th Grade Standardized TAP Test in 1993 

This section of the study examined the relationship of school size with 

the percentage of students who are at or above the 25th percentile on the 

mathematics score of the 11th grade standardized TAP test in 1993. The 

research question to be answered was: Does the size of a high school relate 

to differences in the percentage of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade standardized TAP test 

in 1993? 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The mean for the small school sample was 73 

percent of students who are at or above the 25th percentile on the 

mathematics score of the 11th grade standardized TAP test in 1993. The 

range in the percentage reported was 18, from 65 to 83 percent. The standard 

deviation was 5.6 percentage points. The mean for the large school sample 

was 83 percent of students who are at or above the 25th percentile on the 

mathematics score of the 11th grade standardized TAP test in 1993. The 

range in the percentage reported was 18, from 72 to 90 percent. The standard 

deviation was 6.0 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

29. The differences in the means of the large schools and the small schools 
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increased from 10 to 12 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed using these mean 

differences and the findings are reported in Table 30. A probability of 0.001 

was obtained from the statistical analysis. The data supports that there is a 

significant difference between large high schools and small high schools in the 

state of Virginia in the percentage of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade standardized TAP test 

in 1993. 

Table 29 

Unadjusted and Adjusted Means--Math Test Score in Random Schools 

  

Mean Differences 
  

  

  

          

Group Unadjusted Mean Adjusted Mean 

Small schools 73 72 

Large schools 83 84 

Difference 10 12 
  

73 

   



Table 30 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation df. S.S. M.S. 

Total 19 11.7 

Within Groups 17 5.7 0.3 

Difference 2 6.0 0.30         
F = 17.644, P = 0.001*       

*Significant 

The research question was tested, and the test of significance 

determined that in fewer than 5% of the cases would samples of small high 

schools and large high schools be similar. 

The polarized groups were likewise compared and tested. Ten schools 

were included in the set of small schools and in the set of large schools. The 

mean for the small school set was 72 percent of students who are at or above 

the 25th percentile on the mathematics score of the 11th grade standardized 

TAP test in 1993. The range in the percentage reported was 35, from 54 to 89 

percent. The standard deviation was 9.6 percentage points. The mean for the 

large school set was 83 percent of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade standardized TAP test 

in 1993. The range in the percentage reported was 19, from 71 to 90 percent. 

The standard deviation was 7.6 percentage points. 
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The adjusted and unadjusted mean differences are presented in Table 

31. The differences in the means of the large schools and the small schools 

increased from 11 to 14 percent when socioeconomic differences were used 

as a covariate. An analysis of covariance was computed on these mean 

differences and the findings are reported in Table 32. A probability of 0.003 

was obtained from the statistical analysis of the polarized samples. Analysis of 

the data from the polarized set of schools supported that there is a significant 

difference between the largest high schools and smallest high schools in the 

state of Virginia in the percentage of students who are at or above the 25th 

percentile on the mathematics score of the 11th grade standardized TAP test 

in 1993. 

Table 31 

Unadjusted and Adjusted Means--Math Test Score in Polarized Schools 

  

  

  

  

  

i Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 72 70 

Large schools 83 84 

Difference 11 14           

75



Table 32 

Analysis of Covariance 

  

  

  
  

  

  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 19 19.4 

Within Groups 17 11.1 0.007 

Difference 2 0.083 0.042           
F = 12.275, P = 0.003*       

*Significant 

Section Nine: School Attendance 

The Percentage of Students Who Miss Ten or Fewer Days of School in a 

Year 

This section of the study examined the relationship of school size with 

the percentage of students who miss ten or fewer days of school in a year. 

The research question to be answered was: Does the size of a high school 

relate to differences in the percentage of students who miss ten or fewer days 

of school in a year? 

Nine schools were included in the sample of small schools. The mean 

for the small school sample was 60 percent of students who miss ten or fewer 

days of school in a year. The range in the percentage reported was 26, from 

48 to 74 percent. The standard deviation was 8.3 percentage points. Ten 
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schools were included in the sample of large schools. The mean for the large 

school sample was 61 percent of students who miss ten or fewer days of 

school in a year. The range in the percentage reported was 32, from 46 to 78 

percent. The standard deviation was 11.2 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

33. The differences in the means of the large schools and the small schools 

increased from 1 percent to 4 percent when socioeconomic differences were 

used as a covariate. An analysis of covariance was computed using these 

mean differences and the findings are reported in Table 34. A probability of 

0.302 was obtained from the statistical analysis. The data does not support 

that there is a significant difference between large high schools and small high 

schools in the state of Virginia in the percentage of students who miss ten or 

fewer days of school in a year. 

Table 33 

Unadjusted and Adjusted Means--Student Attendance in Random Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 60.0 58.0 

Large schools 61.0 62.0 

Difference 1.0 4.0           
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Table 34 

Analysis of Covariance 

  

  

  

    
  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total | 18 0.168 

Within Groups 16 0.109 0.007 

Difference 2 0.058 0.029         
F = 1.139, P = 0.302*       

*Not Significant 

The polarized groups were likewise compared and tested. Nine schools 

were included in the set of small schools. The mean for the small school set 

was 63 percent of students who miss ten or fewer days of school in a year. 

The range in the percentage reported was 28, from 50 to 78 percent. The 

standard deviation was 9.5 percentage points. Ten schools were included in 

the set of large schools. The mean for the large school set was 68 percent of 

students who miss ten or fewer days of school in a year. The range in the 

percentage reported was 37, from 46 to 83 percent. The standard deviation 

was 12.5 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

35. The differences in the means of the large schools and the small schools 

increased from 5 to 6 percent when socioeconomic differences were used as a 

covariate. An analysis of covariance was computed on these mean differences 
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and the findings are reported in Table 36. A probability of 0.318 was obtained 

from the statistical analysis of the polarized samples. Analysis of the data 

from the polarized set of schools supported that there is no significant 

difference between the largest high schools and smallest high schools in the 

state of Virginia in the percentage of students who miss ten or fewer days of 

school in a year. 

Table 35 

Unadjusted and Adjusted Means--Student Attendance in Polarized Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 63 62 

Large schools 68 68 

Difference 5 6             

Table 36 

Analysis of Covariance 

  

  

  

  

  

Summary of Results 

Source of Variation d.f. S.S. M.S. 

Total 18 0.224 

Within Groups 16 0.21 0.013 

Difference 2 0.014 0.007           F = 1.016, P = 0.318*     

*Not Significant 
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Section Ten: Dropout Rate 

The Percentage of Students Who Dropout of School 

This section of the study examined the relationship of school size with 

the percentage of students who dropout of school. The research question to 

be answered was: Does the size of a high school relate to differences in the 

percentage of students who dropout of school? 

Ten schools were included in the sample of small schools and in the 

sample of large schools. The mean for the small school sample was 5 percent 

of students who dropout of school. The range in the percentage reported was 

7, from 2 to 9 percent. The standard deviation was 2.3 percentage points. 

The mean for the large school sample was 5 percent of students who dropout 

of school. The range in the percentage reported was 10, from 1 to 11 percent. 

The standard deviation was 3.6 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

37. The differences in the means of the large schools and the small schools 

showed no change when socioeconomic differences were used as a covariate. 

An analysis of covariance was computed using these mean differences and the 

findings are reported in Table 38. A probability of 0.764 was obtained from the 

statistical analysis. The data does not support a significant difference between 

large high schools and small high schools in the state of Virginia in the 

percentage of students who dropout of school. 
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Table 37 

Unadjusted and Adjusted Means--Dropout Rate in Random Schools 

  

Mean Differences 
  

  

  

        
  

  

  

  

  

  

  

Group Unadjusted Mean Adjusted Mean 

Small schools 5.0 5.0 

Large schools 5.0 5.0 

Difference 0.0 0.0 

Table 38 

Analysis of Covariance 

Summary of Results 

Source of Variation df. S.S. M.S. 

Total 19 0.017 

Within Groups 17 0.016 0.001 

Difference 2 0.001 0.000       
      F = 0.093, P = 0.764*   
  

*Not Significant 

The polarized groups were likewise compared and tested. Nine schools 

were included in the set of small schools. The mean for the small school set 

was 4 percent of students who dropout of school. The range in the percentage 

reported was 11, from 0 to 11 percent. The standard deviation was 3.3 

percentage points. Ten schools were included in the set of large schools. The 

mean for the large school set was 3 percent of students who dropout of 
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school. The range in the percentage reported was 6, from 0 to 6 percent. The 

standard deviation was 2.3 percentage points. 

The adjusted and unadjusted mean differences are presented in Table 

39. The differences in the means of the large schools and the small schools 

showed no change when socioeconomic differences were used as a covariate. 

An analysis of covariance was computed on these mean differences and the 

findings are reported in Table 40. A probability of 0.498 was obtained from the 

statistical analysis of the polarized samples. Analysis of the data from the 

polarized set of schools supported that there is no significant difference 

between the largest high schools and smallest high schools in the state of 

Virginia in the percentage of students who dropout of school. 

Table 39 

Unadjusted and Adjusted Means--Dropout Rate in Polarized Schools 

  

  

  

  

  

Mean Differences 

Group Unadjusted Mean Adjusted Mean 

Small schools 4.0 4.0 

Large schools 3.0 3.0 

Difference 1.0 1.0           
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Table 40 

Analysis of Covariance 

  

Summary of Results 
  

  

  

        

Source of Variation d.f. S.S. M.S. 

Total 19 0.015 

Within Groups 18 0.014 0.001 

Difference 2 0.000 0.000 
    F = 0.480, P = 0.498* 
  

*Not Significant 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter includes a summary, conclusions, and a discussion of the 

research. It concludes with a set of recommendations for future study. 

This study examined the effect of school size on a set of input and 

outcome indicators from high schools in the state of Virginia. It provides 

evidence that the size of high schools is related to some indicators of school 

effectiveness. 

The study examined ten measures of school effectiveness to determine 

if school size is a significant factor affecting school effectiveness. The ten 

indicators are: The percentages of students earning advanced studies 

diplomas, the percentage of students who go to a four-year college after 

graduation, the educational background of teachers in the school, the level of 

teacher experience in the school, the number of courses offered to students in 

the school, the percentage of students who are at or above the 75th percentile 

on the composite score of the 11th grade standardized test, the percentage of 

students who are at or above the 25th percentile on the mathematics score of 

the 11th grade standardized TAP test in 1993, the percentage of students who 

miss ten or fewer days of school in a year, and the percentage of students 

who drop out of school. 
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The schools used in the study came from identified sets of small and 

large high schools in the state of Virginia. Small high schools, those which 

graduated under 100 students, numbered sixty-eight and large high schools, 

those which graduated over 400 students, numbered twenty-eight. A sample 

of ten schools from each group were compared in this study. In addition, the 

polarized extremes from each group were also compared. Separate analysis 

of covariance (ANCOVA) tests were used for each indicator of educational 

input or outcome. A socioeconomic status index, the percentage of students 

enrolled in the Federal Free or Reduced Lunch Program was used as a 

covariate in all of the tests. The Statistical Package for the Social Sciences 

(SPSS) software was utilized for all computations. 

By assessing and reporting the association of school size and 

educational input and outcome indicators in Virginia’s high schools, the results 

may be helpful in attempts to end educational disparity, assessing the need to 

restructure schools, and state funding considerations. 

Summary of Findings 

The following are specific findings associated with the five areas 

identified by Melnick (1986). He identified these as areas where advantages 

can be claimed by either small or large schools. These areas are: Graduation 

preparation, Staffing, Curriculum, Achievement, and Attendance/Dropout rate. 
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Graduation Preparation 

There is a statistically significant difference between large high schools 

and small high schools in Virginia in the preparation of students for graduation. 

Graduate preparation indicators were found to be stronger in large schools 

than in small high schools. Large high schools were found to have a 

significantly higher rate of students earning Advanced Studies Diploma and 

going to a four-year college after graduation. 

The extent of the difference between the small high schools and large 

high schools in graduation preparation can be shown through the sample 

means. The large and small school sample means of students earning 

Advanced Studies Diplomas differed by 14.82 percent when socioeconomic 

differences were used as a covariate. The small school sample mean was 

35.9 percent and the large school sample mean was 49.3 percent. The large 

and small school sample means of students who go to a four-year college after 

graduation differed by 24 percent when socioeconomic differences were used 

as a covariate. The small school sample had a mean of 34 percent and the 

large school sample had a mean of 59 percent. 

The difference is supported in the literature reviewed for this study. 

Melnick (1986) found that large schools have higher percentages of students 

going on to college. Other indicators examined in the literature review, such 

as freshmen class grades and college dropout rates, indicated that little 

difference exists between schools of different sizes. 
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Staffing 

There is a statistically significant difference between large high schools 

and small high schools in Virginia in the educational qualifications of teachers. 

Large high schools were found to have a significantly higher rate of teachers 

with advanced degrees than did small high schools. No significant difference 

was found between large and small high schools in the other staffing indicator, 

the level of teacher experience in schools. 

The extent of the difference between the small high schools and large 

high schools in staffing can be shown through the sample means. The large 

and small school sample means of teachers with advanced degrees differed by 

28 percent when socioeconomic differences were used as a covariate. The 

small school sample mean was 29 percent and the large school sample mean 

was 55 percent. More than one-half of the teachers in the large high schools 

had advanced degrees. The large and small school sample means of the 

amount of teacher experience differed by 1.8 years when socioeconomic 

differences were used as a covariate. The small school sample had a mean of 

14.7 years of experience and the large school sample had a mean of 14.6 

years of experience. 

Sher (1976) found small high schools to experience more staff turnover 

than large schools. Ramirez (1990) found evidence to support this finding. 

However, this was not supported by the data collected and analyzed for this 

study. The level of teacher experience was not found to be significantly 
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different between small and large schools. Sher (1976) found small school 

teachers to be less educated than their counterparts in larger schools. This 

finding was supported in this study. Small schools had fewer teachers with 

advanced degrees. 

The effects of economies of scale reported in the literature review are 

supported by data gathered in this study in relation to staffing. When the 

number of teachers is compared with the number of graduates in the sample 

schools, small schools have a much lower student-teacher ratio. Despite 

Ramirez’ (1990) claim that school size is not related to the quality of 

educational programs he pointed out that student-teacher ratio is directly 

related to school size. Bigger schools had more students per teacher and 

larger average class sizes than smaller schools. 

Curriculum 

There is a statistically significant difference between large high schools 

and small high schools in Virginia in the curriculum indicators examined in the 

study. Large high schools provided more course offerings to students and had 

a higher percentage of students who successfully complete advanced 

placement or college level courses. 

The extent of the difference between the small high schools and large 

high schools in curriculum can be shown through the sample means. The 

large and small school sample means of the number of course offerings 
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differed by 110.94 courses when socioeconomic differences were used as a 

covariate. The small school sample mean was 84.3 courses and the large 

school sample mean was 199.6 courses. The large and small school sample 

means of the percentage of students who successfully complete advanced 

placement or college level courses differed by 12.82 percent when 

socioeconomic differences were used as a covariate. 

The literature strongly supports the ability of large high schools to 

provide more course offerings than smaller high schools. Melnick (1985) 

stated that larger schools offer a more varied curriculum, including more 

course offerings. Ramirez (1990) found that larger schools had more 

advanced courses offered to students. Haller and Others (1990) and Melnick 

(1986) report that large high schools provide more courses than small schools. 

Each of these findings is supported in this study, large schools provide a 

deeper and broader curriculum than do small schools in Virginia. Curricular 

differences is the strongest evidence of economies of scale in education. 

Genge (1994) concludes that size does have a great influence on the 

number of courses offered, especially in the area of supportive classes, those 

for lower and upper level students. He also indicated that course offerings are 

skewed by overall wealth of the school district. Wealthy districts are able to 

provide more course offerings than less wealthy districts no matter what size. 

This may be a reason for the variance in the data reported by the individual 

schools. 
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Achievement 

There is a statistically significant difference between large high schools 

and small high schools in Virginia in the indicators of student achievement 

examined in the study. Large high schools were found to have a significantly 

higher rate of students at or above the 75th percentile on the composite score 

of the 11th grade standardized test and at or above the 25th percentile on the 

mathematics score of the 11th grade standardized TAP test in 1993. 

The extent of the difference between the small high schools and large 

high schools in achievement can be shown through the sample means. The 

large and small school sample means of students at or above the 75th 

percentile on the composite score of the 11th grade standardized test differed 

by 12 percent when socioeconomic differences were used as a covariate. The 

small school sample mean was 73 percent and the large school sample mean 

was 83 percent. The large and small school sample means of the percentages 

of students who are at or above the 25th percentile on the mathematics score 

of the 11th grade standardized TAP test in 1993 differed by 24 percent when 

socioeconomic differences were used as a covariate. The small school sample 

had a mean of 24 percent and the large school sample had a mean of 42 

percent. 

Melnick (1986) found no differences in the results of standardized test 

scores between small and large high schools. Fowler (1992) and Kiesling 

(1968) found achievement to be negatively related to school size. Edington 
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and Martellaro (1990) found that school enrollment could not be significantly 

related to academic achievement. Giesbrecht (1978) found that scores on a 

standardized math test were higher in small and medium sized high schools 

than in large high schools. None of these findings are supported in this study. 

The opposite is supported by the data. Large high schools performed much 

better than small high schools in the indicators examined in this study. 

Attendance/Dropout Rate 

No difference was found between large high schools and small high 

schools in Virginia with the attendance indicators examined. Neither the 

percentage of students who miss ten or fewer days of school in a year, nor the 

percentage of students who drop out of school were found to have a significant 

difference attributable to size. 

Melnick (1986) found no difference in the attendance rates of students 

in small and large high schools. Merritt (1983) found that when comparing 

dropout rates, large high schools had a significantly higher rate than their small 

school counterparts. This study supports the Melnick study. School size had 

no effect on school attendance or the dropout rate in Virginia. 

Discussion 

The major issue of this study was the relationship of school size to 

school effectiveness. Inputs into the educational process certainly favor the 
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larger schools. That they possess more resources is widely known. This 

study has shown that outcomes are also more favorable in large schools. 

Large high school size was found to be a beneficial component in the 

effectiveness of the school to meet certain challenges. The main cost to being 

small may be the program provided to students. 

The geographic question which shadows this study is interesting. 

Generally, the small schools were rural and the large schools were urban. The 

small schools are often located in areas where consolidation is impossible due 

to distance or sparsity of population. Most of these schools are going to 

remain small. Attempts to provide equal opportunity to students attending 

these schools must address the programs made available in these small high 

schools. It may be inferred that students in small high schools are at a 

disadvantage because of where they live. 

The educational aspirations of the students attending high school is an 

important component of the high school educational process. The difference 

between large and small high schools found in this study is noteworthy. The 

adjusted means revealed a difference of 24 percent in the percent of students 

who attend a four-year college after graduation. Roughly thirty-five percent of 

students from small high schools and sixty percent of students from large high 

school go on to a four-year college. This difference is large and is a strong 

indicator that the educational experience provided to students from high 
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schools of different sizes is not the same. Again, the question arises, are 

small school students at a disadvantage because of where they live? 

The difference in the indicators of school success examined in this study 

placed large schools equal to or better than their small school counterparts in 

every area except attendance. The extent of the difference in several 

indicators was astonishing. In graduation preparation, curriculum, and student 

achievement, large schools were found to be in a much superior situation as 

compared to small schools. 

Two indicators examined offer a richer view of the differences described 

here. These two indicators are the results of a nationally normed test. This 

offers a second level to the differences. Not only did students from large 

school score significantly higher on the two areas of the TAP Test studied, 

they show that large high school scores were well over the national norms and 

small high school scores were under the national norms. This is important 

because it offers a standard not found with the other indicators. The TAP test 

is nationally normed and every student in Virginia takes it in 11th grade. 

The percentage of teachers with advanced degrees in particular schools 

may be a characteristic more strongly associated with the rural or urban 

location of the school than its size. A quick look at the map of Virginia will 

show that most of the larger schools in the state are located in urban areas 

where more opportunity for teachers to pursue graduate study is available. 

Teachers in small, rural schools are less likely to have an advanced degree 
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program available to them. Also, recertification requirements are often the 

focus of local efforts to provide on-site college coursework. School divisions 

provide college course work for recertification which often does not meet 

graduate study requirements. This practice further distances the small school 

teacher from advanced degree programs. Larger, urban school divisions can 

offer a variety of opportunities for teachers at various stages in their 

professional development. Although the study strongly supports that there is a 

difference between large and small high schools in the percentage of teachers 

with advanced degrees, school location may be more of a factor than school 

size in determining teacher educational attainment. 

The future for teachers in small schools is brighter than the past. 

Recent inroads into the education of teachers in rural areas is continuing to 

provide opportunity which has not been available earlier. Technology is 

helping to close the existing gap in services by placing opportunities within 

reach of teachers in rural areas. Televised courses and course work which 

require only a few visits to a distance campus are becoming popular with many 

rural school teachers. The number of teachers with advanced degrees in rural 

areas may grow because of the efforts of institutions to provide advanced 

programs of study in rural areas. 

The small high school is defended in the literature in many ways. Some 

researchers have found small school environments to be preferred to large 

schools for a variety of reasons. This study, however, provided evidence that 
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small high schools are not as effective as large high schools across a broad 

set of indicators. The contradiction can be explained by looking at the 

indicators selected for study. No area which is defended in the literature as a 

small school strength, such as participation, student-faculty relations, 

community relations, atmosphere in the school, or student safety, were 

examined in this study. 

Some of the small schools do some things very well. Marshall defends 

the existence of small schools but concedes that they are not able to match 

large school in certain areas. He wrote that they can do some things very 

well. The two biggest strengths of small high schools appear to be school 

environment and individual attention offered to students. Neither of these two 

items are addressed in the study, except for how they influence the generation 

of the data reported. It is hoped that this study not be taken as a condemning 

statement about small high schools. In fact, it is hoped that more attention 

and aid will be given to small high schools so that they may make gains in the 

areas researched here. 

In addition, community attitudes about schools were not a part of the 

study. Small schools provide a sense of identity in some cases. Consolidation 

action has destroyed community identity in some cases. Consolidation does 

not always save money or raise test scores. One writer made a comment 

regarding the community being identified by its high school and its post office. 
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When either closes, the community ceased to be a community because its 

identity had been compromised. ‘ 

The reality of this study is that the benefits of being small school do not 

show up in measured outcomes as indicated in this study. Being small is not 

an advantage. 

The debate about school size migrates to two points. Large schools 

provide a more comprehensive program and small schools provide a more 

positive environment. The eventual decision on which is more important, 

program or environment, is yet to be resolved. The reality of school size 

seems to be a function of local economics and population density in an area 

rather than a commitment to either environment or program. 

Conclusions 

The study produced evidence that small high schools and large high 

schools are significantly different over a range of indicators of school success. 

In seven of the ten indicators compared, large schools were found to have an 

advantage over small schools. No significant difference was found between 

small schools and large schools in only three of the indicators tested, teacher 

experience, attendance, and dropout rate. Large high schools were not found 

to be at a disadvantage in any of the indicators included. 
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Study Concerns 

The use of Free and Reduced Lunch percentages as a covariate has 

been maligned in the literature for some time. It is accepted as the most 

widely available proxy for socioeconomic status and it is the most used SES 

variable in research. Critics of the use of Free and Reduced Lunch 

participation point out that many high school students who qualify for the 

program do not choose to participate. The introduction of student choice to 

participate in the program on this level causes the variable to lose accuracy as 

a measure of the Socioeconomic indicator. The variable continues to be used 

because other measures of SES are not readily available. This measure is 

easy to obtain and is widely available. The hope of all researchers using Free 

and Reduced Lunch percentages is that the student choice in participation is 

an evenly distributed phenomena throughout the country. 

The information requested from the high schools was provided in a 

variety of formats. In every case, the large schools had an office or person 

who was responsible for collecting and providing the information. In many 

cases, a research office in the division did the collection and answered the 

survey. Schools in some of the larger school divisions provided their own 

report containing the needed information. The small high schools responded in 

many different ways. 

In some respects it was refreshing to communicate with the people from 

the small high schools. Superintendents, or assistant superintendents were 
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spoken to with ease. They would provide what was needed, or in one case, 

yell down the hall for information. It was common to be passed from person to 

person, secretary to cafeteria manager and so on, when seeking the needed 

information. Several of the small schools staffs nearly had to be harassed in 

order to get what was needed. Most were very helpful and supplied data to 

the best of their ability. But, in the cases where no one viewed the 

responsibility of tracking the specific information as their own, one must 

speculate on the accuracy of what was provided. 

Recommendations for Further Study 

1. Replication of this study at different time periods will provide a 

longitudinal database and will provide better answers regarding 

differences in large and small schools. Conduct a study using a similar 

design and methodology with data provided in the Outcome 

Accountability Project. The OAP is now in its fourth year of reporting at 

the state level and the third year of reporting at the school level. This 

would provide some degree of longitudinal analysis also. 

The Outcome Accountability Project is a comprehensive report of school 

and schools division performance on forty-six different indicators. The 

indicators measure outcomes, student learning or attainment, rather than 

inputs, the resources applied to education. Several of the indicators included 

in the OAP would not be applicable when attempting to support or refute the 

98



findings reported in this study. Also, many of the indicators are very specific or 

address segments of the school population which would make the data 

irrelevant. 

The Outcome Accountability Project contains forty-six performance 

indicators covering seven areas. The areas included in the OAP are: 

IV. 

V. 

VI. 

VIL. 

Preparing Students for College 

Preparing Students for Work 

Increasing the Graduation Rate 

Increasing Special Education Students’ Living Skills and 

Opportunities 

Educating Elementary School Students 

Educating Middle School Students 

Educating Secondary School Students 

A study addressing the school size issue which uses OAP data would 

have several benefits. The measures used in the study are standardized 

across schools and divisions. The data is easily accessible through the state. 

In addition, the rationale supporting the use of the data is supplied by the 

state. Each of the indicators was selected due to its relevance to educational 

settings. 

2. Examine the scope and sequence of courses offered in high schools in 

Virginia to find out if a broader and deeper curriculum exists in large 
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high schools. Although a study of curricular comprehensiveness would 

support only one of the sections contained in this study, the information 

would be valuable. Similar studies have been conducted in several 

states during the past few years. The results of a Virginia study would 

add to our knowledge about the effects of school size. 

Examine student population rates in a range of student activities across 

the school size continuum. This study should concentrate in a set of 

non-athletic activities. Athletics offers a set number of students who can 

participate because of team size. However, the very existence of other 

student organizations and the membership in them may provide more 

information on program disparity which is associated with school size. 

Examine more extensively the availability of programs for teachers in 

rural areas in which they can earn advanced degrees in education. 

Much has been done in the recent future to change the face of teacher 

preparation and continuing development. The idea that rural teachers 

are less prepared was supported in this study, however the inroads 

made recently in teacher education may begin to show evidence of the 

equalization of the teacher component in schools soon. 
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Examine some of the areas which are identified as strength of small 

high schools, such as participation, student-faculty relations, community 

relations, atmosphere in the school, or student safety. Studies in these 

domains are generally more difficult to pursue, but knowledge of the 

environment in small high school is essential. The understanding of the 

possible benefits of small high school environments may prove to be 

important before decisions are made concerning programs and funding. 

The two areas of strength for which small schools are given the most 

credit are environment and individual attention afforded to students. 

Questions concerning the ability and accuracy of measurements of 

these attributes must be addressed in any study related to them. Both 

are worthwhile areas of study and worthy of further research. 
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Small High Schools in Virginia 
Those which graduated fewer than 100 students in June, 1993. 

  

  

  

  

  

  

  

  

  

  

  

  

      
    
    
  

  

  

  

  

    
  

    
  

  

    

  

  

    
  

  
  

      

Ct | School | Grads Division _| Address 

i Mt. Rodgers 008 / Grayson ! Rt. 1, Box 193, Whitetop, 24348 
! Tangeir 010 : Accomac : P.O. Box 245, Tangier, 23440 
Highiand - 021 { Highland P.O. Box 430, Monterey, 24465 

! Rocky Gap 024 Bland P. O. Box 10, Rocky Gap, 24366 

Saint Paul 025 Wise Drawer G, St. Paul, 24283 

Whitewood 031 { Buchanan P.O. Box 190, Pilgrim Knob, 24634 

Bland 033 { Bland Rt. 1, Box 14, Bland, 24315 

Colonial Beach 035 {Colonial Beach | 100 First St., Colonial Beach, 22443 
Evinton 041 Dickenson P.O. Box 406, Nora, 24272 

10 +: Central 043 : King Queen Rt. 14, Box 8C, King & Queen, 23085 

West Point 043 West Point 2700 Mattaponi Ave., West Piont, 23181 

: Chincoteaque 045 Accomac N. Main St., Chincoteaque, 23336 

! Craig County 045 | Craig : P.O. Box 268, New Castle, 24127 

Shawsville 048 i Montgomery _ P.O. Box 7, Shawsville, 24162 
‘ Burton, John I. 048 :NortonCity | 11th St., Norton, 24273 
| Bath Co. 049 Bath Rt. 2, Hot Springs, 24445 

! Pocahontas 049 / Tazewell : P.O. Box 308, Pocahontas, 24635 
Manassas Park 049 : Manassas Park 8200 Euclid Ave., Manassas Park, 22111 

! Council 050 : Buchanan : P.O. Box 70, Davenport, 24239 

20 ; Covington O51 Covington Lexington Chestnut, Covington, 24426 

| Narrows 051 Giles : 115 Woodland St., Narrows, 24124 
Rye Cove 055 : Scott ERt. 4 Box 154, Clinchport, 24244 

7 : Middlesex 057 Middlesex _: Box 206, Saluda, 23149 
i Surry County 057 | Surry Rt. | Box 15, Dendron, 23839 
Rappahannock 058 Richmond Box 550, Warsaw, 22572 

i Galax 059 : Galax | Clark Ave., Galax, 24333 
I Charles City County ;060 { Charles City 13100 The Glebe Ln., Ruthville, 23147 

| Appalachia 061 { Wise ' 205 Lee St., Appalachia, 24216 
| Cumberland 062 {Cumberland | P.O. Box 140, Cumberland, 23040 

30 ; Jackson, Stonewall 062 Shenandoah P.O. Box 385, Mt Jackson, 22842 

| Castlewood (063 . Russell : Rt. 3, Castlewood, 24224 
Holston 064 Washington Rt. 1, Damascus, 24236 

| Rappahannock /065 | Rappahannock ; P.O. Box 295, Sperryville, 22740 
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Small High Schools in Virginia 
Those which graduated fewer than 100 students in June, 1993. 

  

  

  

  

  

  

  

  

  

  

  

    
  

    
  

  

  

  

  

  

  

  

  

  

  

    
  

  

  

  

  

        
    

Ct | School | Grads Division | Address 

Twin Springs 065 [Scott ' Rt. 1 Box 114, Nickelsville, 24271 

Rural Retreat 066 | Wythe P.O. Box 10, Rural Retreat, 24368 

Walker, Thomas 068 jLee Box 39, Ewing, 24248 

McClure, Parry 069 Buena Vista 2329 Chestnut Ave., Buena Vista, 24416 

Garden 070 | Buchanan P. O. Box GHS, Oakwood, 24631 

Hurley 072 { Buchanan Rt. 1, Box 249, Hurley, 24620 

40 ;Campbeil, William {072° : Campbell Naruna, 24576 

Strasburg 072  ; Shenandoah Ram Dr., Strasburg, 22657 

Aubum 074 :Montgomery 4163 Riner Rd., Riner 24149 

Mathews 078 Mathews P.O. Box 38, Mathews, 23109 

Altavista 079} Campbell 904 Bedford Ave., Altavista, 24517 

Windsor 081 {Isleof Wight ; P.O. Box 248, Windsor, 23487 

Sussex Central 082 : Sussex : Rt. 40, Sussex, 23884 

Northwood 085 {Smyth Box Y, Saltville, 24370 
Chilhowie 086 Smyth ! Drawer Z, Chilhowie, 24319 
Washington and Lee 1086  { Westmoreland Montross, 22520 

50 ; King William 088 King William Rt. 1, Box 401, King William, 23086 

Lancaster 088 : Lancaster : Box 123, Lancaster, 22503 
Northumberland 089 | Northumberland : Box 40, Heathsville, 22473 

; Haysi 090 =: Dickenson P.O. Drawer G, Haysi, 24256 

Clintwood 094 {Dickenson _[ P.O. Box 577, Clintwood, 24228 
Madison County _/094__/ Madison ! Madison, 22727 
Brentsville District {095 Prince William i {2109 Aden Rd., Nokesville, 22123 

| Radford 095 | Radford ! 50 Dalton Dr., Radford, 24141 
Kennedy, John F. {095 Richmond City : 2300 Cool Lane, Richmond, 23223 
Monroe, William {096 [Greene ! P.O. Box 8, Standardsville, 22973 

60 | Pound 1096 | Wise : #1 Wildcat Dr., Pound, 24279 
Mason, George 098 Falls Church 7124 Leesburg Pike, Falls Church, 22043 

: Amelia Co. 099 | Amelia : 8500 Otterburn Rd., Amelia, 23002 
James River 099 Botetourt Rt. 1, Box 317-AA, Buchanan, 24066 

: Goochland 099  # Goochland ! 1860 Sandy Nook Rd., Goochland, 23063 

Luray : 099 Page 14 Luray Ave., Luray, 22835 
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Large High Schools in Virginia 
Those which graduated more than 400 students in June, 1993. 

  

    

  

  

  

  

  

  

  

  

      
        
  

  

  

  

  

  

  

  

  

  

    

  

  

  

            

Ct |School | Grads Division | Address 

! Farquier 408  : Farquier : Waterloo Rd., Warrenton, 22186 
: North Stafford 413 | Stafford : $39 Garrisonville Rd., Stafford, 22554 
iFranklinCounty [415 Franklin 506 Pell Ave., Rocky Mount, 24151 
Clover Hill 416 Chesterfield: 13900 Hull St. Re, Midlothian, 23113 

: Monacan 424  iChesterfield | 11501 Smoketree Dr., Richmond, 23236 
Herndon 429 Fairfax : 700 Bennett St., Herndon, 22070 
Centreville 432 | Fairfax 6001 Union Mill Rd., Clifton, 22024 
Oakton 434 | Fairfax : 2900 Sutton Rd., Vienna, 22180 
: First Colonial 438 Virginia Beach : 1272 Mill Dam Rd, Va. Beach, 23454 

10; Lee, Robert E. 439  : Fairfax 6540 Franconia Rd., Springfield, 22150 
Annandale 444 | Fairfax ! 4700 Medford Dr., Annandale, 22003 
Menchville 444 | Newport News : 275 Menchville Rd., Newport News, 23602 
: Green Run 454 Virginia Beach ! 1700 Dahlia Dr., Va. Beach, 23456 
| Woodson, W.T. | 458 —_; Fairfax : 9525 Main St., Fairfax, 22031 
Chantilly ;460 | Fairfax ! 4201 Stringfellow Rd., Chantilly, 22021 

i James Wood 465: Frederick ! 161 Apple Pie Ridge Rd., Winchester, 22603 
! Washington, George 1475 _! Danville : 701 Broad St., Danville, 24541 

; Kempsville ; 480 Virginia Beach 574 Kempsville Rd., Va. Beach, 23464 

: Midlothian 507 Chesterfield: 401 Charter Colony Pkwy, Midlothian, 23113 
20 | West Springfield {508 _; Fairfax : 6100 Rolling Rd., Springfield, 22152 

! Great Bridge 518 Chesapeake 301 Hanbury Rd. West, Chesapeake, 23320 
Denbigh 541 i Newport News ! 259 Denbigh Bivd., Newport News, 23602 

: Lake Braddock 542 _! Fairfax : 9200 Burke Lake Rd., Burke, 22015 
! Gar-Field 558: Prince William . 14000 Smoketown Rd., Woodbridge, 22192 
Robinson, James W. {566 | Fairfax : §035 Sideburn Rd., Fairfax, 22032 

| Williams, T.C. 1576 _! Alexandria City | 3330 King St., Alexanderia, 22302 
! Woodbridge Senior /585 | Prince William / 3001 Old Bridge Rd., Woodbridge, 22192 

28 Salem +600 Virginia Beach 2300 Lynnhaven Pky., Va. Beach, 23464 
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SURVEY FORM 

A Comparison of Selected Indicators of Educational Inputs and 
Outcomes in Small and Large High Schools in Virginia 

Survey Form for High School 

Form completed by Date 
  

Please answer the following questions. The form should be retumed in the accompanying 

envelop when finished. Every response is needed. 

1. How many teachers were on the staff of High School in 1992- 

93? 

2. How many teachers had an earned masters degree or more? 

3. What was the average years of experience for teachers in 1992-93? 

4. What is the total number of courses offered in the school during the 1992-93 school 

year? 

5. How many students were registered in the free or reduced lunch program in 1992- 

93? 

6. How many graduates in 1993 reported they were going to a four-year college? 
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SAMPLE LETTER TO SUPERINTENDENT 

Date: 

Division Superintendent 

_____ School Division. 

Address 

Dear 

I am currently a doctoral student at Virginia Polytechnic Institute and State University. The 

purpose of this letter is to request permission to obtain data from ___ High School, The 

information requested will be used to fill the data needs for a dissertation. __ High School 

was randomly selected as one of fourteen subject schools to be included in the study from 

the possible 282 high schools in the state. Iam supplying you with a copy of the 

prospectus document to help answer any questions which you may have. 

This study examines the effect of school size on a set of indicators related to input and 

outcome variables from high schools in the state of Virginia. It will attempt to determine if 

there is there a difference between educational inputs and outcomes of small and large high 

schools in the state which 1s related to size. 

Ten measures of inputs and outcomes will be analyzed to determine if there is a significant 

difference in the indicators which can be attributed to school size. As a sample school, the 

information from __ High School will be used to identify the norm for each indicator for 

high schools of its size. That norm will be compared to another set of norms from schools 

of a different size. 

The study requires the data to be from each of the fourteen individual subject high schools 

which will be selected to be included in the study. Most of the information will be 
113



retrieved form the Outcome Accountability Project report of the State Department of 

Education. However, some important information is not available from the D.O.E. and 

individual high schools are needed to supply the remaining information. 

The following indicators must be obtained from each school: 

1. The number of teachers in the school. 

2. The number of teachers who have earned a masters degree or more. 

3. The average experience of teacher in the school in years in 1992-93. 

4. The total number of courses offered during the 1992-93 school year. 

5. The number of students in the free or reduced lunch program in 1992-93. 

6. The number of graduates going to a four-year college in 1993. 

I hope that you will approve this request. I request a letter of approval for the study if you 

grant the approval. I will forward a similar letter on to the building principal along with a 

copy of your approval. At that time I will ask the principal to name a contact person at the 

school with whom I can correspond. 

Thank you for your help with my study. Please do not hesitate to tell me of ways I can 

help in gathering this information. I look forward to hearing from you. 

Sincerely, 

Edward W. Holler 
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SAMPLE LETTER TO THE SCHOOL PRINCIPAL 

Date: 

High School Principal 

High School 

Address 

Dear 

1 am currently a doctoral student at Virginia Polytechnic Institute and State University. The 

purpose of this letter is to request permission to obtain data from High School. The 

information requested will be used to fill the data needs for a dissertation. ___—s High 

School was randomly selected as one of fourteen subject schools to be included in the 

study from the possible 282 high schools in the state. I am supplying you with a copy of 

the prospectus document to help answer any questions which you may have. I have 

included in this letter a copy of a permission statement obtained from your superintendent. 

  

This study examines the effect of school size on a set of indicators related to input and 

outcome variables from high schools in the state of Virginia. It will attempt to determine if 

there is there a difference between educational inputs and outcomes of small and Jarge high 

schools in the state which is related to size. 

Ten measures of inputs and outcomes will be analyzed to determine if there is a significant 

difference in the indicators which can be attributed to school size. As a sample school, the 

information from ____ High School will be used to identify the norm for each indicator for 

high schools of its size. That norm will be compared to another set of norms from schools 

of a different size. 

The study requires the data to be from each of the fourteen individual subject high schools 

which will be selected to be included in the study. Most of the information will be



retrieved form the Outcome Accountability Project report of the State Department of 

Education. However, some important information is not available from the D.O.E. and 

individual high schools are needed to supply the remaining information. 

The following indicators must be obtained from each school: 

1. The number of teachers in the school. 

The number of teachers who have earned a masters degree or more. 

The average experience of teacher in the school in years in 1992-93. 

The total number of courses offered during the 1992-93 school year. 

The number of students in the free or reduced lunch program in 1992-93. 

The number of graduates going to a four-year college in 1993. 

I am also requesting that you name a contact person at the school with whom I can 

correspond. I hope to obtain the information in as timely a fashion as is possible. Please 

do not hesitate to tell me of ways I can help in gathering this information. Thank you for 

your help with my study. I look forward to hearing from you. 

Sincerely, 

Edward W. Holler 
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Grads. 

FRL. 

Group. 

Tchs. 

ASD. 

Coll. 

MA. 

Exp. 

Cour. 

APC. 

TAP. 

BMT. 

Att. 

Dout. 

LEGEND 

The number of graduates from the high school in 1993. 

The number of students in the free or reduced lunch program in 

1992-93. 

1 = Polarized Extreme Group, 2 = Random Sample Group, 3 = 

Included in both groups. 

The number of teachers in the school who teach grades nine 

through twelve. 

The percentage of students receiving an advanced studies 

diploma in 1993. 

The percentage of graduates going to a four-year college in 1993. 

The percentage of teachers who have a masters degree or more. 

The average experience of teacher in the school in years in 1992- 
93. 

The total number of courses offered during the 1992-93 school 
year. 

The percentage of students taking advanced placement or college 
level courses in 1993. 

The percentage of students who scored above the 75th percentile 

on the composite score of the 11th grade standardized TAP test 

in 1993. 

The percentage of students who scored above the 25th percentile 

on the math test of the 11th grade standardized TAP test in 1993. 

The percentage of students who missed ten or fewer days of 
school in the 1992-93 school year. 

The percentage of students who dropped out of school during the 

1992-93 school year. 
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Grads. 

FRL. 

Group. 

Tchs. 

ASD. 

Coll. 

MA. 

Exp. 

Cour. 

APC. 

TAP. 

BMT. 

Att. 

Dout. 

LEGEND 

The number of graduates from the high school in 1993. 

The number of students in the free or reduced lunch program in 

1992-93. 

1 = Polarized Extreme Group, 2 = Random Sample Group, 3 = 
Included in both groups. 

The number of teachers in the school who teach grades nine 
through twelve. 

The percentage of students receiving an advanced studies 

diploma in 1993. 

The percentage of graduates going to a four-year college in 1993. 

The percentage of teachers who have a masters degree or more. 

The average experience of teacher in the school in years in 1992- 

93. 

The total number of courses offered during the 1992-93 school 

year. 

The percentage of students taking advanced placement or college 
level courses in 1993. 

The percentage of students who scored above the 75th percentile 

on the composite score of the 11th grade standardized TAP test 
in 1993. 

The percentage of students who scored above the 25th percentile 

on the math test of the 11th grade standardized TAP test in 1993. 

The percentage of students who missed ten or fewer days of 
school in the 1992-93 school year. 

The percentage of students who dropped out of school during the 

1992-93 school year. 
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