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(ABSTRACT) 

This study examined the relationship between the 

condition of school facilities and student achievement and 

student behavior. The entire population of small, rural 

high schools in Virginia was used in this study. Building 

condition was determined by the Commonwealth Assessment of 

Physical Environment which was completed by personnel in the 

divisions of the forty-seven schools in the population. 

Student achievement was determined by the scale scores of 

the Test of Academic Proficiency for grade eleven during the 

1991-1992 school year. Student behavior was determined by 

the ratio of the number of expulsions, suspensions, and 

violence/substance abuse incidents to the number of students 

in each school. All achievement scores were adjusted for 

socioeconomic status by using the free and reduced lunch 

numbers for each school. These variables were investigated 

using analysis of covariance, correlations, and regression 

analysis.



This study found the student achievement scores were 

higher in schools with better building conditions. Student 

discipline incidents were also higher in schools with better 

building condition. Science achievement scores were better 

in buildings with better science laboratory conditions. 

Cosmetic building condition appeared to impact student 

achievement and student behavior more than structural 

building condition. Finally, varying climate control, 

locker, and graffiti conditions were factors which were 

positively related to student achievement scale scores.
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BUILDING CONDITION 
AND STUDENT ACHIEVEMENT AND BEHAVIOR 

Introduction 

The message sent to a student about the quality of 

instruction, its level of importance, and the existence of 

concern is often tempered to an extent by the status of the 

facility condition. A student may assume the faculty and 

staff of a poorly maintained building will accept or expect 

a lower standard of behavior and a lesser effort in academic 

achievement. Likewise, a student may assume the faculty and 

staff of a well-maintained building will expect and demand a 

higher standard of behavior and achievement. If the parents 

and community outside the school send a different message, 

the students, at best, may be receiving a mixed message. 

Studies have been conducted in business which have 

related employee production to physical environmental 

conditions and concluded that a better environment is 

related to higher production and greater employee 

satisfaction (Eilers, 1991; Glassman, Burkhart, Grant, & 

Vallery, 1978). Those studies have encouraged better 

ventilation, lighting, space utilization, and other physical 

environmental factors (Lexington, 1989). Health and morale 

issues have frequently been related to building conditions



and subsequently associated with production variations 

(Eilers, 1991). 

If adults in a work environment are affected by their 

surroundings, then it is logical to predict that students 

are similarly affected. Educational research by McGuffey 

and Brown (1987) points to a negative relationship between 

building age and student achievement. Chan (1980) found a 

positive relationship between physical environment and 

middle grade achievement. Because students are required to 

attend school and are assigned to a school because of the 

location of their residence, they have less opportunity to 

leave a poor environment and, at the same time, are more 

dependent on someone else to correct unsatisfactory 

conditions. 

The quality of the school’s infrastructure may be an 

indication of the importance society places on education. 

If so, current information regarding the declining quality 

of the infrastructure suggests the future of such an 

institution could be in grave doubt. A recent survey of 

capital construction project funds indicated the state of 

Virginia needs $2226.00 per pupil for anticipated 

expenditures to address current school facility needs 

(Earthman & Pantelides, 1991). Another report on the 

condition of buildings throughout the United States found 

less than half (42%) of them in good condition (Education 

2



Writers Association, 1989). This report excluded 

information regarding the state of facilities in Virginia, 

but a more recent survey by the Virginia Department of 

Education (1992) found almost three-fourths of the schools 

in the state were in need of major renovation or 

replacement. This Virginia survey discovery and current 

student test and discipline data might have created an 

interest on the part of the state regarding the possible 

impact of poor building conditions on selected student 

outcomes. Research which supports a relationship between 

facility condition and student behavior and achievement 

could prompt consideration for improvement. It could also 

provide evidence for the argument to provide greater funding 

of facilities at the local level. 

Model Design 

If, as research has suggested, a relationship can be 

found between school physical environment and student 

outcome variables, then school leadership can make informed 

decisions which would potentially affect student behavior 

and achievement. The theoretical model design (Figure 1) 

used in this research was developed to show such a 

relationship. In the theoretical model design, attention
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was directed to student achievement and behavior as affected 

by the quality of the school’s facilities. 

A theoretical model which addressed the relationship 

between building condition and selected student outcomes 

would be incomplete if it failed to address the set of 

circumstances which preceded current building condition. 

The question of what brought the building to its current 

condition must be considered. 

The original set of circumstances could be attributed 

to a number of factors. The total amount of available money 

for education, the values placed on education by the 

community, and other external factors affected the initial 

quality of a facility. They also affected the resources 

available to maintain facilities and the selection of school 

personnel in positions of leadership. 

School leadership in the form of a school board, a 

superintendent, or perhaps an educational institution which 

helps the leadership develop and internalize a personal 

philosophy of education is responsible for determining the 

direction local education will move. From that mindset or 

vision comes a feeling regarding the importance of the 

physical plant which houses the educational process. If the 

level of importance is high, then emphasis will be placed on 

creating a physical environment which promotes quality 

education. This emphasis will materialize in securing 

5



maintenance and custodial staff in adequate numbers and 

providing them necessary training, supervision and available 

resources to assure their success. What the leader 

communicates as important to the vision of the school, the 

staff interprets as important in performance. 

The building condition is a product of the maintenance 

and custodial staff, if not initially, then certainly as it 

weathers time. As a building ages, maintenance which is 

left undone multiplies the need for additional maintenance. 

Poor custodial performance only exacerbates the problem of 

deferred maintenance. 

The model contends building condition potentially 

affects student achievement and student behavior directly 

and indirectly. The direct impact to student achievement 

and student behavior might come from climate control, 

illumination, density, acoustics, color or availability of 

resources. The indirect impact to both student achievement 

and student behavior might come from student attitude which 

can be influenced by both faculty and parental attitudes. 

All might be affected by how well-maintained a building 

appears. The building’s appearance could be viewed as an 

indication of the importance the leaders place on education. 

If building appearance is the physical expression of the 

community and if appearance is good, it provides a positive 

influence on those who view it. 

6



Not only might students’ attitudes affect their 

behavior and their achievement, their behavior and 

achievement could affect each other. This phenomenon can be 

cyclical in nature. When students behave poorly, they may 

achieve less; additionally, when they fail to achieve, they 

may misbehave. 

Student outcomes in behavior and achievement are 

complex, affected by many factors. Student achievement is 

highly correlated with socioeconomic status (SES), but when 

SES is held constant, the impact of building condition can 

be evaluated for its significance. Less work has been done 

in the area of behavior, but some research has indicated 

that behavior is also impacted by the building’s condition. 

Although this theoretical model can be applied to any 

school, in this study it was applied to small rural high 

schools. Student behavior varies with school size and 

location. Variance in the student achievement attributed to 

building condition, identified by Edwards (1992) recent 

study of Washington DC schools, was between 3 and 8 percent. 

With that range of variance, any study which expanded the 

population to all schools, urban and rural, large and small, 

might experience difficulty finding the same relationship. 

A more homogeneous grouping might allow more definitive 

findings. 

Because urban schools were studied recently, rural 

7



schools were a viable alternative. Small, rural high 

schools have common needs which are only exacerbated by poor 

building condition. The student population is relatively 

stable so the achievement and behavior indicators might be 

more directly indicative of current school environment. 

Research Question 

What is the relationship between the condition of the 

facilities and student behavior and student achievement in 

small, rural high schools in Virginia? 

Purpose 

The purpose of this study was to examine the possible 

relationship between certain school building conditions and 

student achievement and behavior in small rural high schools 

in Virginia. If physical conditions proved to impact 

student achievement and behavior, then modifying the 

physical building environment could have a predicted impact 

on student achievement and behavior. 

Significance 

Although effective schools research and recent reform 

8



reports recommend instructional changes, they have mentioned 

facilities almost as an afterthought. Tentative studies by 

McGuffey and others have identified a relationship between 

facility condition and achievement (McGuffey & Brown, 1978; 

Chan, 1979; Chan, 1980). Definitive research findings 

regarding the relationship, however, are not in existence. 

If there is a relationship, it is important to local school 

boards, aS well as state departments of education, to 

recognize that relationship. If raising the level of 

student achievement is an important issue to local school 

boards, these bodies may well want to improve the physical 

school environment of the student. 

As localities address concerns in student achievement 

and behavior, it is important to pay attention to facility 

needs. Facilities account for a substantial amount of the 

local investment in education and should provide the most 

effective support of student performance. 

The state is not currently maintaining a state-wide 

information base regarding the condition of Virginia’s 

school facilities; if the state accepts a role in facility 

maintenance, a report of facility condition of small rural 

high schools would give the state a starting point for a 

comprehensive plan for addressing identified needs. 

Further, with the heightened concern for student order, 

any identified relationship between poorer facilities, in 

9



quality or condition or both, and student disorder could be 

an impetus for building improvement. Because many factors 

relating to student disorder are less easily remedied, local 

officials might view facility condition as a variable which 

could be controlled. 

The dedication of funds or approval of bond issues by 

the local communities often requires strong justification 

for the need of those funds. Voters frequently see 

buildings nostalgically instead of in relationship to 

current health and safety standards or educational needs. A 

document which argues effectively, through empirical data, 

for the need to improve facilities in order to ensure a 

quality education for young people would be a strong asset 

to local government leaders. 

Definitions 

For purposes of this study, the following definitions 

apply. 

1. According to the Virginia Statistical Abstract (1992), 

the current Census Bureau definition of a rural area is 

one that is not specifically designated as urban. 

Urban population includes all persons 

living in (a) places of 2,500 or more 

inhabitants incorporated as cities, 

10



villages, boroughs, and towns ..., but 

excluding the population living in rural 

portions of extended cities...; (b) 

census designated places of 2,500 or 

more inhabitants; and (c) other 

territory, incorporated or 

unincorporated, included in urbanized 

areas. An urbanized area consists of a 

central city or a central core, together 

with contiguous closely settled 

territory, that has a total population 

of at least 50,000. 

A small high school is defined as a school which 

enrolls fewer than 100 students in grade twelve. 

Student achievement is defined in eight ways. It is 

the scaled score on the Test of Academic Proficiency 

(TAP), administered to juniors during the 1991-92 

school year, for each of the following: reading 

comprehension, mathematics, written expression, sources 

of information, basic composite, social studies, 

science, and complete composite. Each is used as a 

dependent variable. 

11



Student behavior is defined in three ways. First, it 

is the ratio of the number of suspensions, in-school 

and out-of-school, to the number of students enrolled 

in high school grades in the 1991-92 school year. 

Second, it is the ratio of the number of expulsions to 

the number of students enrolled in high school grades 

in the 1991-92 school year. Third, it is the ratio of 

the number of incidents of violence and substance abuse 

in schools, as reported to the Virginia Department of 

Education, to the number of students enrolled in high 

school grades in the 1991-92 school year. Each score 

is used as a dependent variable. 

Facility condition is defined as the rating of 

substandard, standard, or above standard, which is 

obtained from the Commonwealth Assessment of Physical 

Environment (CAPE). CAPE is a researcher~developed 

instrument which includes factors related to climate 

control, acoustics, illumination, student density, 

science equipment adequacy, building age, and cosmetic 

facility condition. This rating is used as an 

independent variable (Appendix H). 

Socioeconomic Status (SES) is defined as the ratio of 

the number of students not on free and reduced lunch to 

12



the number of students enrolled in the high school in 

the 1991-92 school year. This factor is used as a 

covariate to control achievement and behavior variance 

related to SES. 

Delimitations 

The restriction of this study to small rural high 

schools is based on the need to minimize the impact of 

other variables on student achievement and behavior. 

It is also done because similar recent research has 

already focused on urban schools (Edwards, 1992). 

There are studies which relate both student order and 

achievement to size of school, so size has been 

restricted to minimize the effect of the variable of 

Size (Coe, Howley, & Hughes, 1989; Gottfredson, 1985; 

McGuffey, 1991). Further, urban and rural schools may 

be dissimilar in the nature and frequency of student 

disorder. 

The wealth of a community is highly correlated to 

student achievement. Although many of the small, rural 

schools are found in areas with similar economic 

condition, a measure of socioeconomic status (SES) is 

used to control that variable. 

13



This study is limited to Virginia because each state 

addresses school capital outlay needs uniquely. While 

other states provide grants or other monies to assist 

those areas of greater fiscal need, Virginia’s sole 

state contribution to local capital needs is low 

interest loans (Earthman & Pantelides, 1991). 

Limitations 

The survey instrument requires local district personnel 

to assess their facility conditions. Any self-survey 

instrument has a limitation on objectivity of data. 

It is impossible to identify all the variables which 

could affect student achievement and behavior. This 

could result in a large error variance and a less 

Significant correlation in the variables of interest. 

The delimiting of the population results in more 

limited generalizability of the results to a broader 

population. Because the study involves only small, 

rural high schools, the results cannot be applied to 

larger or urban high schools. 

14



Organization of the Study 

This study has five chapters. 

Chapter I contains the introduction, the research 

question and subquestions, the purpose, the significance, 

the definitions, the delimitations and limitations, and the 

organization of the study. 

Chapter II contains a review of the literature which 

describes the condition of public school buildings in the 

United States. Literature is presented which suggests a 

connection between facility condition and achievement, and a 

discussion of the limited research in that area is included. 

It further addresses environmental impact on production in 

industry as support for this study. 

Chapter III contains the research design, including 

areas of interest and methods of statistical evaluation. 

Chapter IV contains the analysis of the findings from 

the gathered data. 

Chapter V contains the summary of findings, 

conclusions, and discussion which can be drawn from the 

analysis and suggestions for further study. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

The theoretical model is based on research which 

supports the possibility of a relationship between certain 

building conditions and student achievement and behavior. 

Lane (1991) indicated school facilities could either enhance 

or detract from the educational program. The research and 

literature which address this relationship are reviewed by 

topic and used as a springboard for further investigation. 

Leadership 

The leadership of the school system, which could 

include the principal, the superintendent, and the school 

board, determines the emphasis placed on areas within the 

system. The importance of maintenance and building 

condition is also determined by the importance placed on 

this aspect of the school system by the leadership. A 

leader who places emphasis on facility condition provides 

training and personnel, both custodial and maintenance, to 

create and maintain the envisioned physical environment. 

The system’s leadership may not be entirely the beginning of 

the circumstances which result in an acknowledged level of 

16



acceptable facility condition. The institution which 

provided training necessary for certification for the 

position of leadership may also be responsible for 

instilling a vision which includes a position on the 

importance of a given level of facility condition. 

Maintenance and Custodial Staff 

Maintenance and custodial performance are highly 

impacted by leadership’s commitment to building condition. 

Maintenance and custodial personnel need to be well trained, 

well equipped, and equitably assigned to provide for the 

school infrastructure. This is generally not the case in 

school systems in the United States today, and in Virginia 

specifically. Schoolhouse in the Red, written by the 

American Association of School Administrators (1992), had 

the following to say about nationwide maintenance: 

On one hand, administrators today are faced with 

more old school buildings, which require 

additional maintenance; and, on the other hand, 

they have smaller maintenance budgets to provide 

critical upkeep. The price tag for deferred 

maintenance has quadrupled in just eight years, 

from $25 billion to $100 billion. A costly 

proposition in and of itself; deferred maintenance 
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�c�u�s�t�o�d�i�a�l� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �s�t�a�f�f� �n�e�e�d�s�.� 

�T�h�e� �n�u�m�b�e�r� �o�f� �c�u�s�t�o�d�i�a�n�s� �a�n�d� �p�h�y�s�i�c�a�l� �p�l�a�n�t� �e�m�p�l�o�y�e�e�s� 

�h�a�s� �o�f�t�e�n� �d�r�o�p�p�e�d�,� �w�h�i�l�e� �t�h�e� �s�c�h�o�o�l� �p�o�p�u�l�a�t�i�o�n� �h�a�s� �i�n�c�r�e�a�s�e�d� 

�(�E�d�u�c�a�t�i�o�n� �W�r�i�t�e�r�s� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�8�9�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �L�a�n�t�z�,� 

�a�s�s�i�s�t�a�n�t� �s�u�p�e�r�i�n�t�e�n�d�e�n�t� �i�n� �B�a�l�t�i�m�o�r�e�,� �M�a�r�y�l�a�n�d�,� �i�n�d�i�c�a�t�e�d�,� 

�i�n� �W�o�l�v�e�s�,� �t�h�e� �c�u�s�t�o�d�i�a�l� �s�t�a�f�f� �i�n� �h�i�s� �d�i�s�t�r�i�c�t� �w�a�s� �h�a�l�f� �t�h�e� 

�n�u�m�b�e�r� �o�f� �c�u�s�t�o�d�i�a�n�s� �a�s� �w�a�s� �e�m�p�l�o�y�e�d� �i�n� �1�9�7�2�,� �e�v�e�n� �t�h�o�u�g�h� 

�t�h�e� �n�u�m�b�e�r� �o�f� �b�u�i�l�d�i�n�g�s� �h�a�d� �n�o�t� �d�e�c�r�e�a�s�e�d� �a�n�d� �t�h�e� �a�c�t�u�a�l� 

�l�a�n�d� �a�r�e�a� �h�a�d� �i�n�c�r�e�a�s�e�d�.� �A�n�o�t�h�e�r� �s�u�p�e�r�i�n�t�e�n�d�e�n�t� �i�n�d�i�c�a�t�e�d� 

�h�e� �h�a�d� �s�e�e�n� �a� �r�e�l�a�t�i�v�e� �d�e�c�r�e�a�s�e� �i�n� �t�h�e� �p�h�y�s�i�c�a�l� �p�l�a�n�t� 

�d�i�v�i�s�i�o�n� �b�u�d�g�e�t� �a�n�d� �a� �d�r�o�p� �i�n� �t�h�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �i�n� 

�t�h�a�t� �d�i�v�i�s�i�o�n�,� �e�v�e�n� �t�h�o�u�g�h� �t�h�e� �d�i�s�t�r�i�c�t� �e�n�l�a�r�g�e�d� �i�t�s� 

�s�e�r�v�i�c�e�s� �a�n�d� �n�u�m�b�e�r� �o�f� �f�a�c�i�l�i�t�i�e�s�.� �W�h�a�t�e�v�e�r� �t�h�e� �r�e�a�s�o�n� �f�o�r� 

�t�h�e� �r�e�d�u�c�t�i�o�n� �i�n� �s�t�a�f�f�,� �a� �h�i�g�h�e�r� �w�o�r�k�e�r� �p�h�y�s�i�c�a�l� �p�l�a�n�t� �r�a�t�i�o� 

�m�a�y� �r�e�s�u�l�t� �i�n� �p�o�o�r�e�r� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� 
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�D�i�r�e�c�t� �E�f�f�e�c�t�s� 

�L�i�g�h�t�i�n�g� 

�S�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �m�a�y� �b�e� �d�i�r�e�c�t�l�y� 

�a�f�f�e�c�t�e�d� �b�y� �s�e�v�e�r�a�l� �p�h�y�s�i�c�a�l� �b�u�i�l�d�i�n�g� �a�t�t�r�i�b�u�t�e�s�.� �L�i�g�h�t�i�n�g�,� 

�a�c�o�u�s�t�i�c�s�,� �c�l�i�m�a�t�e�,� �c�o�l�o�r� �a�n�d� �s�i�z�e� �a�r�e� �f�a�c�t�o�r�s� �w�h�i�c�h� �h�a�v�e� 

�b�e�e�n� �s�t�u�d�i�e�d�.� 

�A� �f�l�u�o�r�e�s�c�e�n�t� �l�i�g�h�t�i�n�g� �s�t�u�d�y� �b�y� �C�h�a�n�(�1�9�8�0�)� �l�o�o�k�e�d�,� �i�n� 

�p�a�r�t�,� �a�t� �a�c�h�i�e�v�e�m�e�n�t ��s� �r�e�l�a�t�i�o�n�s�h�i�p� �w�i�t�h� �p�r�e�s�e�n�c�e� �o�r� �a�b�s�e�n�c�e� 

�o�f� �f�l�u�o�r�e�s�c�e�n�t� �l�i�g�h�t�i�n�g�.� �T�h�e� �s�t�u�d�y� �f�o�u�n�d� �l�i�t�t�l�e� �d�i�f�f�e�r�e�n�c�e� 

�i�n� �a�c�h�i�e�v�e�m�e�n�t� �b�e�t�w�e�e�n� �s�c�h�o�o�l�s� �w�i�t�h� �o�r� �w�i�t�h�o�u�t� �f�l�u�o�r�e�s�c�e�n�t� 

�l�i�g�h�t�i�n�g�.� �P�r�e�v�i�o�u�s� �s�t�u�d�i�e�s� �s�h�o�w�e�d� �b�e�t�t�e�r� �p�e�r�c�e�p�t�i�o�n� �a�n�d� 

�l�o�w�e�r� �f�a�t�i�g�u�e� �t�o� �b�e� �r�e�l�a�t�e�d� �t�o� �i�l�l�u�m�i�n�a�t�i�o�n� �i�n�t�e�n�s�i�t�y� 

�(�T�i�n�k�e�r�,� �1�9�3�9�)� �a�n�d� �s�t�u�d�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �t�o� �b�e� �p�o�s�i�t�i�v�e�l�y� 

�r�e�l�a�t�e�d� �t�o� �q�u�a�l�i�t�y� �o�f� �l�i�g�h�t�i�n�g� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m� �(�L�u�c�k�i�e�s�h� 

�a�n�d� �M�o�s�s�,� �1�9�4�0�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �S�l�e�e�m�a�n� �a�n�d� �R�o�c�k�w�e�l�l� �(�1�9�8�1�)�,� 

�f�l�u�o�r�e�s�c�e�n�t� �f�i�x�t�u�r�e�s� �w�e�r�e� �b�e�t�t�e�r� �t�h�a�n� �i�n�c�a�n�d�e�s�c�e�n�t� �o�n�e�s� �f�o�r� 

�g�l�a�r�e� �r�e�d�u�c�t�i�o�n� �a�n�d� �d�i�f�f�u�s�e�d� �l�i�g�h�t� �p�r�o�d�u�c�t�i�o�n�.� �L�i�g�h�t�i�n�g� �w�a�s� 

�o�n�e� �o�f� �t�h�e� �f�a�c�t�o�r�s� �w�h�i�c�h� �a�f�f�e�c�t�e�d� �w�o�r�k�e�r� �p�r�o�d�u�c�t�i�v�i�t�y�,� �w�i�t�h� 

�b�e�t�t�e�r� �l�i�g�h�t�i�n�g� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �g�r�e�a�t�e�r� �p�r�o�d�u�c�t�i�v�i�t�y� 

�(�L�e�x�i�n�g�t�o�n�,� �1�9�8�9�;� �R�u�c�h� �&� �H�e�r�s�h�a�u�e�r�,� �1�9�7�4�)�.� 

�H�a�w�k�i�n�s� �a�n�d� �L�i�l�l�e�y� �(�1�9�9�2�)�,� �i�n� �t�h�e�i�r� �m�o�s�t� �r�e�c�e�n�t� 

�r�e�v�i�s�i�o�n� �o�f� �t�h�e� �C�o�u�n�c�i�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�y� �P�l�a�n�n�e�r�s� 

�I�n�t�e�r�n�a�t�i�o�n�a�l ��s� �(�C�E�F�P�I�)� �G�u�i�d�e� �f�o�r� �S�c�h�o�o�l� �F�a�c�i�l�i�t�y� �A�p�p�r�a�i�s�a�l�,� 

�a�d�d�r�e�s�s�e�d� �i�l�l�u�m�i�n�a�t�i�o�n�.� �A�l�t�h�o�u�g�h� �t�h�e�y� �a�c�k�n�o�w�l�e�d�g�e�d� �t�h�a�t� 
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�l�i�g�h�t�i�n�g� �a�u�t�h�o�r�i�t�i�e�s� �w�e�r�e� �n�o�t� �i�n� �a�g�r�e�e�m�e�n�t� �o�n� �t�h�e� �d�i�r�e�c�t� 

�e�f�f�e�c�t� �o�f� �i�l�l�u�m�i�n�a�t�i�o�n� �o�n� �l�e�a�r�n�i�n�g�,� �t�h�e�y� �c�o�n�t�e�n�d�e�d� �a� �m�i�n�i�m�u�m� 

�s�t�a�n�d�a�r�d� �w�a�s� �n�e�e�d�e�d� �f�o�r� �s�u�c�c�e�s�s�f�u�l� �c�l�a�s�s�r�o�o�m� �p�e�r�f�o�r�m�a�n�c�e�.� 

�H�a�w�k�i�n�s� �a�n�d� �L�i�l�l�e�y� �f�u�r�t�h�e�r� �n�o�t�e�d� �t�h�a�t� �t�h�e� �I�l�l�u�m�i�n�a�t�i�o�n� 

�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �r�e�c�o�m�m�e�n�d�e�d� �5�0� �f�o�o�t�c�a�n�d�l�e�s� �f�o�r� �r�e�g�u�l�a�r� 

�C�c�l�a�s�s�w�o�r�k� �a�n�d� �1�0�0� �f�o�o�t� �c�a�n�d�l�e�s� �f�o�r� �c�h�a�l�k�b�o�a�r�d�s�.� �(�p�.�1�8�)� 

�L�i�g�h�t�i�n�g�,� �a�t� �l�e�a�s�t� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �n�a�t�u�r�a�l� 

�l�i�g�h�t�,� �h�a�s� �b�e�e�n� �r�e�l�a�t�e�d� �t�o� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r�.� �A� �s�t�u�d�y� �w�h�i�c�h� 

�c�o�m�p�a�r�e�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �i�n� �w�i�n�d�o�w�l�e�s�s� �a�n�d� 

�w�i�n�d�o�w�e�d� �c�l�a�s�s�r�o�o�m�s� �c�o�n�c�l�u�d�e�d� �t�h�r�o�u�g�h� �a�n�e�c�d�o�t�a�l� �i�n�f�o�r�m�a�t�i�o�n� 

�t�h�a�t� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �l�e�s�s� �r�e�s�t�l�e�s�s� �i�n� �w�i�n�d�o�w�l�e�s�s� �s�c�h�o�o�l�s� 

�t�h�a�n� �i�n� �s�c�h�o�o�l�s� �w�i�t�h� �c�l�a�s�s�r�o�o�m� �w�i�n�d�o�w�s� �(�L�a�r�s�o�n�,� �1�9�6�5�)�.� 

�I�n�t�e�r�e�s�t�i�n�g�l�y�,� �i�n� �t�h�e� �w�o�r�k� �e�n�v�i�r�o�n�m�e�n�t�,� �S�t�u�m�p�f� �(�c�i�t�e�d� �i�n� 

�L�e�x�i�n�g�t�o�n�,� �1�9�8�9�)� �w�r�o�t�e� �a�b�o�u�t� �a� �t�y�p�e� �o�f� �d�e�p�r�e�s�s�i�o�n�,� �s�e�a�s�o�n�a�l� 

�a�f�f�e�c�t�i�v�e� �d�i�s�o�r�d�e�r� �(�S�A�D�)�,� �w�h�i�c�h� �w�a�s� �a�s�s�e�r�t�e�d� �t�o� �b�e� �c�a�u�s�e�d� �b�y� 

�r�e�d�u�c�e�d� �a�c�c�e�s�s� �t�o� �s�u�n�l�i�g�h�t� �d�u�r�i�n�g� �w�i�n�t�e�r� �m�o�n�t�h�s�.� �H�e� �f�e�l�t� 

�n�a�t�u�r�a�l� �l�i�g�h�t� �w�a�s� �i�m�p�o�r�t�a�n�t� �i�n� �c�o�m�b�a�t�t�i�n�g� �S�A�D�.� �S�l�e�e�m�a�n� �a�n�d� 

�R�o�c�k�w�e�l�l� �(�1�9�8�1�)� �w�r�o�t�e� �t�h�a�t� �t�h�e� �f�e�e�l�i�n�g� �o�f� �i�s�o�l�a�t�i�o�n� �a�n�d� �l�a�c�k� 

�o�f� �c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� �o�u�t�d�o�o�r� �e�n�v�i�r�o�n�m�e�n�t� �w�a�s� �a� �c�o�m�m�o�n� 

�c�o�m�p�l�a�i�n�t�.� �H�a�w�k�i�n�s� �a�n�d� �L�i�l�l�e�y� �(�1�9�9�2�)� �a�l�s�o� �a�c�k�n�o�w�l�e�d�g�e�d� �t�h�e� 

�p�o�t�e�n�t�i�a�l� �f�o�r� �a� �q�u�a�l�i�t�y� �e�d�u�c�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t� �w�a�s� 

�i�n�c�r�e�a�s�e�d� �w�i�t�h� �a� �m�i�n�i�m�u�m� �o�f� �o�n�e� �w�i�n�d�o�w� �i�n� �e�a�c�h� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�p�a�c�e�.� �W�h�i�l�e� �l�i�g�h�t� �q�u�a�n�t�i�t�y� �a�n�d� �n�a�t�u�r�a�l� �l�i�g�h�t� �a�r�e� �n�o�t� 

�c�o�n�c�l�u�s�i�v�e�l�y� �i�m�p�o�r�t�a�n�t� �t�o� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�,� 
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�t�h�e�r�e� �i�s� �e�n�o�u�g�h� �d�i�s�c�u�s�s�i�o�n� �t�o� �w�a�r�r�a�n�t� �t�h�e� �c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� 

�l�i�g�h�t� �w�h�e�n� �s�t�u�d�y�i�n�g� �f�a�c�i�l�i�t�y� �c�o�n�d�i�t�i�o�n�.� 

�A�c�o�u�s�t�i�c�s� 

�A�c�o�u�s�t�i�c�s�,� �t�h�e� �i�n�s�u�l�a�t�i�o�n� �a�g�a�i�n�s�t� �s�o�u�n�d�,� �i�s� �a�n�o�t�h�e�r� 

�f�a�c�t�o�r� �o�f� �i�m�p�o�r�t�a�n�c�e� �t�o� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� 

�S�e�v�e�r�a�l� �s�t�u�d�i�e�s� �h�a�v�e� �l�o�o�k�e�d� �a�t� �t�h�e� �i�m�p�a�c�t� �o�f� �n�o�i�s�e� �w�h�i�c�h� 

�r�e�q�u�i�r�e�d� �a�c�o�u�s�t�i�c�a�l� �c�o�n�s�i�d�e�r�a�t�i�o�n�.� �B�r�o�n�z�a�f�t� �a�n�d� �M�c�C�a�r�t�h�y� 

�(�1�9�7�5�)� �s�t�u�d�i�e�d� �t�h�e� �e�f�f�e�c�t� �o�f� �e�l�e�v�a�t�e�d� �t�r�a�i�n� �n�o�i�s�e� �o�n� �r�e�a�d�i�n�g� 

�a�b�i�l�i�t�y� �a�s� �m�e�a�s�u�r�e�d� �b�y� �s�t�a�n�d�a�r�d�i�z�e�d� �r�e�a�d�i�n�g� �s�c�o�r�e�s� �i�n� �a� 

�s�c�h�o�o�l� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y�.� �T�h�e�y� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �e�x�t�r�e�m�e� �n�o�i�s�e� 

�a�d�v�e�r�s�e�l�y� �a�f�f�e�c�t�s� �r�e�a�d�i�n�g� �s�c�o�r�e�s�.� 

�A� �s�t�u�d�y� �r�e�l�a�t�e�d� �t�o� �a�i�r�c�r�a�f�t� �n�o�i�s�e� �(�C�o�h�e�n�,� �E�v�a�n�s�,� �K�r�a�n�t�,� 

�&� �S�t�o�k�o�l�s�,� �1�9�8�0�)� �l�o�o�k�e�d� �a�t� �i�t�s� �i�m�p�a�c�t� �o�n� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� 

�c�h�i�l�d�r�e�n� �i�n� �L�o�s� �A�n�g�e�l�e�s� �i�n� �t�h�e� �a�r�e�a�s� �o�f� �a�t�t�e�n�t�i�o�n�a�l� 

�s�t�r�a�t�e�g�i�e�s�,� �f�e�e�l�i�n�g�s� �o�f� �p�e�r�s�o�n�a�l� �c�o�n�t�r�o�l�,� �a�n�d� �p�h�y�s�i�o�l�o�g�i�c�a�l� 

�p�r�o�c�e�s�s�e�s� �r�e�l�a�t�e�d� �t�o� �h�e�a�l�t�h�.� �T�h�e� �s�t�u�d�y� �f�o�u�n�d� �s�o�m�e� �c�h�i�l�d�r�e�n� 

�f�r�o�m� �n�o�i�s�y� �s�c�h�o�o�l�s� �h�a�d� �h�i�g�h�e�r� �b�l�o�o�d� �p�r�e�s�s�u�r�e�,� �l�e�s�s� �c�o�g�n�i�t�i�v�e� 

�t�a�s�k� �s�u�c�c�e�s�s�,� �a�n�d� �g�r�e�a�t�e�r� �f�e�e�l�i�n�g�s� �o�f� �h�e�l�p�l�e�s�s�n�e�s�s�.� �T�h�e� 

�s�t�u�d�e�n�t�s� �g�a�v�e� �u�p� �m�o�r�e� �e�a�s�i�l�y� �o�n� �t�a�s�k�s� �a�n�d� �e�x�h�i�b�i�t�e�d� �g�r�e�a�t�e�r� 

�d�i�s�t�r�a�c�t�i�b�i�l�i�t�y� �f�r�o�m� �t�h�e� �t�a�s�k� �a�t� �h�a�n�d�.� 

�T�h�e� �n�o�n�a�u�d�i�t�o�r�y� �e�f�f�e�c�t�s� �o�f� �n�o�i�s�e� �o�n� �b�e�h�a�v�i�o�r� �a�n�d� �h�e�a�l�t�h� 

�w�e�r�e� �f�u�r�t�h�e�r� �i�n�v�e�s�t�i�g�a�t�e�d� �b�y� �C�o�h�e�n� �a�n�d� �W�e�i�n�s�t�e�i�n� �(�1�9�8�1�)�.� 

�T�h�e�y� �r�e�v�i�e�w�e�d� �p�r�e�v�i�o�u�s� �r�e�s�e�a�r�c�h� �a�n�d� �c�o�n�t�e�n�d�e�d� �e�l�e�v�a�t�e�d� 
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�a�r�o�u�s�a�l�,� �w�h�i�c�h� �c�a�n� �a�d�v�e�r�s�e�l�y� �a�f�f�e�c�t� �a�t�t�e�n�t�i�o�n� �i�n� �c�o�m�p�l�e�x� 

�t�a�s�k�s�,� �w�a�s� �a� �r�e�s�u�l�t� �o�f� �e�x�p�o�s�u�r�e� �t�o� �m�o�d�e�r�a�t�e� �a�n�d� �h�i�g�h�-� 

�i�n�t�e�n�s�i�t�y� �n�o�i�s�e�.� �U�n�u�s�u�a�l� �n�o�i�s�e� �i�n�t�e�r�f�e�r�e�d� �w�i�t�h� �t�a�s�k� 

�e�f�f�i�c�i�e�n�c�y� �a�n�d� �e�v�e�n� �f�a�m�i�l�i�a�r� �n�o�i�s�e� �a�f�f�e�c�t�e�d� �a�t�t�e�n�t�i�o�n� �t�o� �a�n�d� 

�v�i�g�i�l�a�n�c�e� �i�n� �m�u�l�t�i�p�l�e� �t�a�s�k�s�.� �N�o�i�s�e� �i�n�c�r�e�a�s�e�d� �t�h�e� �c�h�a�n�c�e� �o�f� 

�i�n�a�t�t�e�n�t�i�v�e�n�e�s�s� �w�h�i�c�h� �c�o�u�l�d� �h�a�v�e� �r�e�s�u�l�t�e�d� �i�n� �a�c�c�i�d�e�n�t�s� �o�r� 

�e�r�r�o�r�s�.� 

�S�o�c�i�a�l�l�y�,� �p�e�o�p�l�e� �w�h�o� �l�i�v�e� �i�n� �n�o�i�s�y� �a�r�e�a�s� �w�e�r�e� �l�e�s�s� 

�w�i�l�l�i�n�g� �t�o� �r�e�s�p�o�n�d� �t�o� �r�e�q�u�e�s�t�s� �f�o�r� �a�s�s�i�s�t�a�n�c�e� �(�P�a�g�e�,� �1�9�7�7�)�.� 

�T�h�e� �s�t�u�d�y� �h�a�d� �p�e�o�p�l�e� �s�e�e�k� �a�s�s�i�s�t�a�n�c�e� �f�r�o�m� �p�e�o�p�l�e� �w�h�o� �w�e�r�e� 

�l�o�c�a�t�e�d� �i�n� �n�o�i�s�y� �a�r�e�a�s� �a�n�d� �f�o�u�n�d� �t�h�e�y� �g�a�v�e� �i�n�f�o�r�m�a�t�i�o�n�,� 

�d�i�r�e�c�t�i�o�n�s�,� �o�r� �o�t�h�e�r� �a�s�s�i�s�t�a�n�c�e� �l�e�s�s� �f�r�e�q�u�e�n�t�l�y� �t�h�a�n� �p�e�o�p�l�e� 

�w�h�o� �w�e�r�e� �a�p�p�r�o�a�c�h�e�d� �i�n� �l�e�s�s� �n�o�i�s�y� �a�r�e�a�s�.� �R�e�d�u�c�e�d� 

�s�e�n�s�i�t�i�v�i�t�y� �w�a�s� �a�l�s�o� �e�v�i�d�e�n�t� �i�n� �n�o�i�s�e� �z�o�n�e�s� �(�S�a�u�s�e�r�,� �A�r�a�i�z� �&� 

�C�h�a�m�b�e�r�s�,� �1�9�7�8�)�.� �E�v�e�n� �a�r�r�e�s�t� �l�e�v�e�l�s� �a�n�d� �s�c�h�o�o�l� �t�r�u�a�n�c�y� �w�e�r�e� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �h�i�g�h�e�r� �n�o�i�s�e� �a�r�e�a�s�.� 

�T�h�e� �n�o�t�e�d� �s�t�u�d�i�e�s� �h�a�v�e� �s�h�o�w�n� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�n�o�i�s�e� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� �T�h�e� �c�o�n�t�a�i�n�m�e�n�t� 

�o�f� �n�o�i�s�e� �t�h�r�o�u�g�h� �a�c�o�u�s�t�i�c�a�l� �i�n�s�t�a�l�l�a�t�i�o�n� �o�r� �a�l�t�e�r�n�a�t�e� 

�f�a�c�i�l�i�t�y� �s�i�t�e� �a�r�e� �i�m�p�o�r�t�a�n�t� �e�d�u�c�a�t�i�o�n�a�l� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� 

�d�e�c�i�s�i�o�n�s�.� �C�a�r�p�e�t�s� �a�n�d� �c�e�i�l�i�n�g� �t�i�l�e�s� �a�r�e� �e�x�c�e�l�l�e�n�t� �i�n�t�e�r�n�a�l� 

�i�n�s�u�l�a�t�o�r�s� �o�f� �s�o�u�n�d�.� 

�C�h�a�n ��s� �(�1�9�8�0�)� �s�t�u�d�y� �s�h�o�w�e�d� �a� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� 

�b�e�t�w�e�e�n� �c�a�r�p�e�t�e�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �a�r�e�a�s� �a�n�d� �h�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� 

�l�e�v�e�l�s�.� �H�a�w�k�i�n�s� �a�n�d� �L�i�l�l�e�y� �(�1�9�9�2�)� �d�i�s�c�u�s�s�e�d� �a�c�o�u�s�t�i�c�a�l� 
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�t�r�e�a�t�m�e�n�t� �o�f� �c�e�i�l�i�n�g�s�,� �w�a�l�l�s� �a�n�d� �f�l�o�o�r�s� �f�o�r� �e�f�f�e�c�t�i�v�e� �s�o�u�n�d� 

�c�o�n�t�r�o�l� �a�s� �w�e�l�l� �a�s� �s�i�t�e� �l�o�c�a�t�i�o�n� �a�n�d� �e�x�t�e�r�n�a�l� �n�o�i�s�e� 

�b�a�r�r�i�e�r�s�,� �w�h�e�n� �n�e�c�e�s�s�a�r�y�.� �T�h�e�y� �c�o�n�t�e�n�d�e�d� �t�h�a�t� �a�r�e�a�s� �w�o�u�l�d� 

�b�e� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �f�o�r� �t�e�a�c�h�i�n�g� �a�n�d� �l�e�a�r�n�i�n�g� �i�f� �r�e�a�s�o�n�a�b�l�e� 

�e�f�f�o�r�t� �w�a�s� �m�a�d�e� �t�o� �c�o�n�t�r�o�l� �s�o�u�n�d�.� 

�C�l�i�m�a�t�e� �C�o�n�t�r�o�l� 

�C�l�i�m�a�t�e� �c�o�n�t�r�o�l� �i�s� �t�h�e� �t�h�i�r�d� �f�a�c�t�o�r� �w�h�i�c�h� �h�a�s� �b�e�e�n� �o�f� 

�g�r�e�a�t� �i�n�t�e�r�e�s�t� �t�o� �e�d�u�c�a�t�i�o�n�a�l� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �r�e�s�e�a�r�c�h�e�r�s�.� 

�C�h�a�n� �(�1�9�8�0�)� �f�o�u�n�d� �s�t�u�d�e�n�t�s� �i�n� �s�c�h�o�o�l�s� �w�i�t�h� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� 

�h�a�d� �h�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s� �t�h�a�n� �t�h�o�s�e� �s�t�u�d�e�n�t�s� �i�n� �s�c�h�o�o�l�s� 

�w�i�t�h�o�u�t� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g�.� �N�o�l�a�n� �(�1�9�6�0�)� �f�o�u�n�d� �h�i�g�h�e�r� 

�t�e�m�p�e�r�a�t�u�r�e�s� �h�a�v�e� �a� �n�e�g�a�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� �w�i�t�h� �a�c�a�d�e�m�i�c� 

�l�e�a�r�n�i�n�g�,� �w�h�i�l�e� �P�e�c�c�o�l�o ��s� �(�1�9�6�2�)� �w�o�r�k� �s�u�p�p�o�r�t�e�d� �m�a�i�n�t�e�n�a�n�c�e� 

�o�f� �a�n� �i�d�e�a�l� �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e� �f�o�r� �a�c�h�i�e�v�e�m�e�n�t�.� �S�t�u�a�r�t� �a�n�d� 

�C�u�r�t�i�s� �(�1�9�6�4�)� �f�o�u�n�d� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� �c�o�n�d�u�c�t� �t�o� �b�e� 

�a�f�f�e�c�t�e�d� �b�y� �t�e�m�p�e�r�a�t�u�r�e� �v�a�r�i�a�n�c�e�,� �w�h�i�l�e� �H�a�r�n�e�r� �(�1�9�7�4�)� �f�o�u�n�d� 

�a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�e�m�p�e�r�a�t�u�r�e� �a�n�d� �s�p�e�c�i�f�i�c� �a�c�a�d�e�m�i�c� 

�s�k�i�l�l�s�.� �A�s� �t�e�m�p�e�r�a�t�u�r�e� �a�n�d� �h�u�m�i�d�i�t�y� �i�n�c�r�e�a�s�e�d�,� �a�c�h�i�e�v�e�m�e�n�t� 

�a�n�d� �t�a�s�k� �p�e�r�f�o�r�m�a�n�c�e� �d�e�t�e�r�i�o�r�a�t�e�d� �a�n�d� �a�t�t�e�n�t�i�o�n� �s�p�a�n�s� 

�d�e�c�r�e�a�s�e�d�;� �c�o�o�l�e�r� �t�e�m�p�e�r�a�t�u�r�e�s� �w�e�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �c�o�m�f�o�r�t� 

�a�n�d� �p�r�o�d�u�c�t�i�v�i�t�y� �(�K�i�n�g� �&� �M�a�r�a�n�s�,� �1�9�7�9�)�.� �S�c�a�g�l�i�o�t�t�a� �(�1�9�8�0�)�,� 

�i�n� �o�b�s�e�r�v�i�n�g� �c�o�n�d�u�c�t� �o�f� �c�h�i�l�d�r�e�n� �w�i�t�h� �l�e�a�r�n�i�n�g� �p�r�o�b�l�e�m�s� 

�n�o�t�i�c�e�d� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�t�m�o�s�p�h�e�r�i�c� �c�o�n�d�i�t�i�o�n�s� �a�n�d� 

�e�x�h�i�b�i�t�e�d� �m�a�l�a�d�a�p�t�i�v�e� �b�e�h�a�v�i�o�r�s� �o�n� �g�i�v�e�n� �d�a�y�s�,� �i�n�d�i�c�a�t�i�n�g� �a� 
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�c�o�n�t�r�o�l�l�e�d� �a�t�m�o�s�p�h�e�r�e� �w�o�u�l�d� �a�l�l�o�w� �l�e�s�s� �v�a�r�i�a�b�i�l�i�t�y�.� �H�a�w�k�i�n�s� 

�(�1�9�9�2�)� �a�l�s�o� �f�e�l�t� �t�h�e� �l�e�a�r�n�i�n�g� �e�n�v�i�r�o�n�m�e�n�t� �r�e�f�l�e�c�t�e�d� 

�i�n�c�r�e�a�s�e�d� �q�u�a�l�i�t�y� �i�f� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �w�a�s� �p�r�o�p�e�r�l�y� 

�m�a�i�n�t�a�i�n�e�d�.� 

�C�o�l�o�r� 

�T�h�e� �e�f�f�e�c�t� �o�f� �t�h�e� �c�o�l�o�r� �o�f� �i�n�t�e�r�i�o�r� �w�a�l�l�s� �u�p�o�n� �s�t�u�d�e�n�t� 

�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �h�a�s� �a�l�s�o� �b�e�e�n� �r�e�s�e�a�r�c�h�e�d�.� �S�t�u�d�i�e�s� 

�h�a�v�e� �f�o�u�n�d� �i�n�c�r�e�a�s�e�d� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �s�t�u�d�e�n�t�s� �i�n� �b�u�i�l�d�i�n�g�s� 

�w�h�e�r�e� �t�h�e� �w�a�l�l�s� �w�e�r�e� �p�a�i�n�t�e�d� �i�n� �p�a�s�t�e�l� �c�o�l�o�r�s� �(�R�i�c�e�,� �1�9�5�3�)�.� 

�T�h�e� �r�i�g�h�t� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �c�o�l�o�r�s� �a�l�s�o� �i�m�p�a�c�t�e�d� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �i�n� �a� �s�t�u�d�y� �b�y� �K�e�t�c�h�a�m� �(�1�9�6�4�)�.� �A� 

�c�h�a�n�g�e� �i�n� �t�h�e� �c�o�l�o�r� �s�c�h�e�m�e� �a�t� �S�u�n�-�M�a�i�d� �G�r�o�w�e�r�s� �l�a�b�o�r�a�t�o�r�y� 

�w�a�s� �f�o�l�l�o�w�e�d� �b�y� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �w�o�r�k�e�r� �p�r�o�d�u�c�t�i�v�i�t�y� �a�n�d� 

�p�r�o�d�u�c�t�i�o�n� �e�f�f�i�c�i�e�n�c�i�e�s� �(�E�i�l�e�r�s�,� �1�9�9�1�)�.� �T�h�i�s� �p�o�s�i�t�i�v�e� 

�r�e�s�u�l�t� �w�a�s� �t�h�e� �i�m�p�e�t�u�s� �f�o�r� �i�n�i�t�i�a�t�i�n�g� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �c�o�l�o�r� 

�s�c�h�e�m�e� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �p�l�a�n�t�.� �R�i�c�e� �(�1�9�5�3�)� �a�l�s�o� �f�o�u�n�d� 

�i�n�c�r�e�a�s�e�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �b�u�i�l�d�i�n�g�s� �w�h�e�r�e� �t�h�e� �w�a�l�l�s� 

�w�e�r�e� �f�r�e�s�h�l�y� �p�a�i�n�t�e�d�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �c�o�l�o�r�.� �T�h�i�s� �w�a�s� �a� 

�r�e�s�u�l�t� �o�f� �a� �s�t�u�d�y� �w�h�i�c�h� �l�o�o�k�e�d� �a�t� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �b�u�i�l�d�i�n�g�s� 

�w�i�t�h� �w�a�l�l�s� �i�n� �n�e�e�d� �o�f� �p�a�i�n�t�,� �t�h�o�s�e� �w�i�t�h� �w�a�l�l�s� �f�r�e�s�h�l�y� 

�p�a�i�n�t�e�d� �w�h�i�t�e�,� �a�n�d� �t�h�o�s�e� �w�i�t�h� �w�a�l�l�s� �f�r�e�s�h�l�y� �p�a�i�n�t�e�d� �i�n� 

�p�a�s�t�e�l�s�.� �A�l�t�h�o�u�g�h� �t�h�e� �g�r�e�a�t�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �i�d�e�n�t�i�f�i�e�d� 

�w�i�t�h� �t�h�e� �p�a�s�t�e�l� �c�o�l�o�r�s�,� �e�v�e�n� �f�r�e�s�h�l�y� �p�a�i�n�t�e�d� �w�h�i�t�e� �w�a�l�l�s� 
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�w�e�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �h�i�g�h�e�r� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �t�h�a�n� �w�a�l�l�s� 

�i�n� �n�e�e�d� �o�f� �p�a�i�n�t�.� 

�B�u�i�l�d�i�n�g� �A�g�e� 

�W�h�i�l�e� �l�i�g�h�t�,� �a�c�o�u�s�t�i�c�s�,� �c�l�i�m�a�t�e�,� �a�n�d� �c�o�l�o�r� �a�r�e� 

�i�n�d�i�v�i�d�u�a�l� �a�t�t�r�i�b�u�t�e�s� �w�h�i�c�h� �r�e�f�l�e�c�t� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� 

�i�m�p�a�c�t� �s�t�u�d�e�n�t� �o�u�t�c�o�m�e�s�,� �a�g�e� �o�f� �b�u�i�l�d�i�n�g� �h�a�s� �b�e�e�n� �f�o�u�n�d� �t�o� 

�b�e� �a� �v�a�l�i�d� �p�r�o�x�y� �v�a�r�i�a�b�l�e� �f�o�r� �g�e�n�e�r�a�l� �f�a�c�i�l�i�t�y� �c�o�n�d�i�t�i�o�n�.� 

�M�c�G�u�f�f�e�y� �a�n�d� �B�r�o�w�n� �(�1�9�7�8�)� �s�t�u�d�i�e�d� �i�n�f�l�u�e�n�c�e� �o�f� �b�u�i�l�d�i�n�g� �a�g�e� 

�o�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �o�f� �p�u�p�i�l�s� �i�n� �g�r�a�d�e�s� �f�o�u�r�,� �e�i�g�h�t�,� �a�n�d� 

�e�l�e�v�e�n� �i�n� �G�e�o�r�g�i�a�.� �T�h�e�y� �u�s�e�d� �s�c�h�o�o�l� �b�u�i�l�d�i�n�g� �a�g�e� �a�s� �t�h�e� 

�m�e�a�s�u�r�e� �o�f� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �t�h�e�r�m�a�l�,� �v�i�s�u�a�l�,� 

�a�c�o�u�s�t�i�c�a�l�,� �a�n�d� �a�e�s�t�h�e�t�i�c� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e�i�r� �r�e�s�e�a�r�c�h� �f�o�u�n�d� 

�a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t� �b�y� �s�t�u�d�e�n�t�s� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� 

�b�u�i�l�d�i�n�g� �a�g�e�.� 

�D�e�n�s�i�t�y� 

�A�l�t�h�o�u�g�h� �b�u�i�l�d�i�n�g� �d�e�n�s�i�t�y� �i�s� �n�o�t� �a� �d�i�r�e�c�t� �r�e�f�l�e�c�t�i�o�n� �o�f� 

�t�h�e� �f�a�c�i�l�i�t�y�,� �b�u�t� �r�a�t�h�e�r� �a� �r�e�f�l�e�c�t�i�o�n� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �s�i�z�e� 

�w�h�i�c�h� �i�n�h�a�b�i�t�s� �i�t�,� �d�e�n�s�i�t�y� �i�s� �a� �f�a�c�t�o�r� �w�h�i�c�h� �s�h�o�u�l�d� �b�e� 

�c�o�n�s�i�d�e�r�e�d� �w�h�e�n� �s�t�u�d�y�i�n�g� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �f�a�c�i�l�i�t�y� 

�c�o�n�d�i�t�i�o�n� �o�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� �G�l�a�s�s�m�a�n�,� 

�B�u�r�k�h�a�r�t�,� �G�r�a�n�t�,� �a�n�d� �V�a�l�l�e�r�y� �(�1�9�7�8�)� �s�t�u�d�i�e�d� �s�t�u�d�e�n�t�s� �i�n� �h�i�g�h� 

�d�e�n�s�i�t�y� �a�n�d� �l�o�w� �d�e�n�s�i�t�y� �h�o�u�s�i�n�g� �c�o�n�d�i�t�i�o�n�s� �a�t� �A�u�b�u�r�n� 
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�U�n�i�v�e�r�s�i�t�y�.� �T�h�e�y� �f�o�u�n�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �g�r�a�d�e� 

�p�o�i�n�t� �a�v�e�r�a�g�e� �(�G�P�A�)� �b�e�t�w�e�e�n� �t�h�e� �g�r�o�u�p�s�,� �w�i�t�h� �h�i�g�h�e�r� �G�P�A ��s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�o�w�e�r� �d�e�n�s�i�t�y� �l�i�v�i�n�g� �c�o�n�d�i�t�i�o�n�s�.� �T�h�o�s�e� 

�s�t�u�d�e�n�t�s� �a�l�s�o� �h�a�d� �h�i�g�h�e�r� �s�a�t�i�s�f�a�c�t�i�o�n� �r�a�t�i�n�g�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� 

�h�o�u�s�i�n�g� �c�o�n�d�i�t�i�o�n� �t�h�a�n� �s�t�u�d�e�n�t�s� �i�n� �h�i�g�h�e�r� �d�e�n�s�i�t�y� �l�i�v�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t�s�.� �A� �s�e�c�o�n�d� �s�t�u�d�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �y�e�a�r� �i�n�d�i�c�a�t�e�d� 

�c�o�m�p�l�a�i�n�t� �q�u�a�n�t�i�t�y� �a�n�d� �d�i�s�s�a�t�i�s�f�a�c�t�i�o�n� �w�e�r�e� �b�o�t�h� �g�r�e�a�t�e�r� 

�u�n�d�e�r� �s�t�u�d�e�n�t� �h�i�g�h� �d�e�n�s�i�t�y� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �r�e�s�e�a�r�c�h�e�r�s� 

�c�o�n�c�l�u�d�e�d� �t�h�a�t� �h�i�g�h� �s�o�c�i�a�l� �d�e�n�s�i�t�y� �a�d�v�e�r�s�e�l�y� �a�f�f�e�c�t�e�d� 

�e�x�t�e�n�d�e�d� �t�a�s�k� �p�e�r�f�o�r�m�a�n�c�e�s� �a�n�d� �w�a�s� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �t�h�o�s�e� 

�e�x�p�o�s�e�d� �t�o� �i�t� �a�s� �a� �s�o�c�i�a�l� �s�t�r�e�s�s�o�r�.� 

�I�n�d�i�r�e�c�t� �E�f�f�e�c�t�s� �t�h�r�o�u�g�h� �A�t�t�i�t�u�d�e� 

�B�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �c�a�n� �d�i�r�e�c�t�l�y� �i�m�p�a�c�t� �s�t�u�d�e�n�t� 

�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �b�e�c�a�u�s�e� �o�f� �t�h�e� �p�h�y�s�i�c�a�l� �f�a�c�t�o�r�s� 

�r�e�l�a�t�e�d� �t�o� �s�o�u�n�d�,� �l�i�g�h�t�,� �a�n�d� �t�e�m�p�e�r�a�t�u�r�e�.� �B�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �c�a�n� �a�l�s�o� �a�f�f�e�c�t� �t�h�e� �a�t�t�i�t�u�d�e�s� �o�f� �s�t�u�d�e�n�t�s� �d�i�r�e�c�t�l�y� 

�o�r� �t�h�e� �a�t�t�i�t�u�d�e�s� �o�f� �t�e�a�c�h�e�r�s� �a�n�d� �p�a�r�e�n�t�s� �w�h�i�c�h� �a�f�f�e�c�t� 

�s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s�.� �T�h�e�s�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s� �f�a�l�l� �i�n�t�o� �t�h�e� 

�c�a�t�e�g�o�r�y� �o�f� �a�e�s�t�h�e�t�i�c�s�,� �t�h�e� �w�a�y� �t�h�e� �b�u�i�l�d�i�n�g� �l�o�o�k�s� �o�r� �h�o�w� �i�t� 

�i�s� �m�a�i�n�t�a�i�n�e�d�.� �H�a�t�h�a�w�a�y� �(�1�9�9�1�)� �s�a�w� �a� �d�i�r�e�c�t� �i�n�f�l�u�e�n�c�e� �o�f� 

�f�a�c�i�l�i�t�y� �o�n� �l�e�a�r�n�i�n�g� �a�n�d� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �a�n� �i�n�d�i�r�e�c�t� 

�i�n�f�l�u�e�n�c�e� �o�n� �a�t�t�i�t�u�d�e� �a�n�d� �b�e�h�a�v�i�o�r�.� 
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�I�n�d�i�r�e�c�t� �e�f�f�e�c�t�s� �w�e�r�e� �d�i�s�c�u�s�s�e�d� �b�y� �H�a�w�k�i�n�s� �a�n�d� �S�t�a�c�k� 

�(�1�9�7�8�)� �w�h�o� �r�e�f�e�r�r�e�d� �t�o� �s�c�h�o�o�l� �b�u�i�l�d�i�n�g�s� �a�s� �a�m�b�a�s�s�a�d�o�r�s� �f�o�r� �a� 

�s�c�h�o�o�l� �d�i�v�i�s�i�o�n�.� �T�h�e�y� �a�l�s�o� �i�n�d�i�c�a�t�e�d� �r�e�s�p�o�n�s�e�s� �t�o� �n�a�t�i�o�n�a�l� 

�o�p�i�n�i�o�n� �p�o�l�l�s� �a�b�o�u�t� �w�h�e�t�h�e�r� �o�r� �n�o�t� �s�c�h�o�o�l�s� �w�e�r�e� �g�o�o�d� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �m�o�d�e�r�n� �s�c�h�o�o�l� �b�u�i�l�d�i�n�g�s� �a�n�d� �e�q�u�i�p�m�e�n�t� �w�e�r�e� 

�c�o�m�m�o�n� �p�u�b�l�i�c� �c�o�n�c�e�r�n�s�.� �T�h�e� �p�u�b�l�i�c� �a�p�p�e�a�r�e�d� �t�o� �a�s�s�o�c�i�a�t�e� 

�t�h�e� �q�u�a�l�i�t�y� �o�f� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �w�i�t�h� �t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� 

�s�c�h�o�o�l� �b�u�i�l�d�i�n�g�.� 

�C�h�r�i�s�t�o�p�h�e�r� �(�1�9�9�1�)� �a�l�s�o� �w�r�o�t�e� �a�b�o�u�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� 

�a�r�c�h�i�t�e�c�t�u�r�e� �o�n� �e�d�u�c�a�t�i�o�n�.� �H�e� �a�s�s�e�r�t�e�d� �f�a�c�i�l�i�t�i�e�s� �c�o�u�l�d� 

�i�n�s�p�i�r�e� �s�t�u�d�e�n�t�s� �a�n�d� �t�e�a�c�h�e�r�s� �t�o� �p�e�r�f�o�r�m� �b�e�t�t�e�r�.� �S�o�m�e� �o�f� 

�t�h�e� �s�c�h�o�o�l�s� �h�e� �v�i�s�i�t�e�d� �s�h�o�w�e�d� �a� �2�0�%� �i�n�c�r�e�a�s�e� �i�n� �t�e�s�t� �s�c�o�r�e�s� 

�t�h�e� �f�i�r�s�t� �y�e�a�r� �a�f�t�e�r� �a� �m�o�v�e� �f�r�o�m� �a�n� �o�l�d�e�r� �f�a�c�i�l�i�t�y� �t�o� �a� �n�e�w� 

�o�n�e�.� �H�e� �n�o�t�e�d� �s�t�u�d�e�n�t�s� �f�e�l�t� �b�e�t�t�e�r� �a�b�o�u�t� �t�h�e�m�s�e�l�v�e�s�,� �a�n�d� 

�t�e�a�c�h�e�r�s� �p�e�r�f�o�r�m�e�d� �a�n�d� �d�r�e�s�s�e�d� �d�i�f�f�e�r�e�n�t�l�y� �i�n� �t�h�e� �n�e�w� 

�f�a�c�i�l�i�t�y�.� �A� �q�u�a�l�i�t�y� �e�n�v�i�r�o�n�m�e�n�t� �c�a�n� �e�n�h�a�n�c�e� �a�n� �i�n�d�i�v�i�d�u�a�l ��s� 

�p�e�r�f�o�r�m�a�n�c�e�,� �a�s� �a� �t�e�a�c�h�e�r� �o�r� �a�s� �a� �l�e�a�r�n�e�r�.� �M�a�c�k�e�n�z�i�e� 

�(�1�9�8�9�)�,� �i�n� �a� �s�t�u�d�y� �o�n� �v�a�n�d�a�l�i�s�m�,� �f�o�u�n�d� �c�o�m�m�u�n�i�t�i�e�s� �w�h�i�c�h� 

�v�i�e�w�e�d� �s�c�h�o�o�l�s� �a�s� �a�e�s�t�h�e�t�i�c�a�l�l�y� �p�l�e�a�s�i�n�g� �d�e�m�o�n�s�t�r�a�t�e�d� �a�n� 

�e�n�h�a�n�c�e�d� �s�e�n�s�e� �o�f� �p�r�i�d�e�,� �w�h�i�c�h� �m�i�n�i�m�i�z�e�d� �t�h�e� �r�a�t�e� �o�f� 

�p�r�o�p�e�r�t�y� �d�e�s�t�r�u�c�t�i�o�n�.� �A�c�c�o�r�d�i�n�g� �t�o� �W�h�i�t�e� �a�n�d� �F�a�l�l�i�s� �(�1�9�7�9�)�,� 

�t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �p�o�o�r� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �v�a�n�d�a�l�i�s�m� �o�r� 

�g�r�a�f�f�i�t�i� �w�a�s� �t�h�e� �i�m�p�l�i�e�d� �m�e�s�s�a�g�e� �t�h�a�t� �n�o� �o�n�e� �c�a�r�e�d� �w�h�e�t�h�e�r� 

�o�r� �n�o�t� �t�h�e� �b�u�i�l�d�i�n�g� �w�a�s� �d�a�m�a�g�e�d� �o�r� �f�u�r�t�h�e�r� �d�a�m�a�g�e�d�.� �P�o�o�r� 

�m�a�i�n�t�e�n�a�n�c�e� �c�r�e�a�t�e�d� �a�n� �e�n�v�i�r�o�n�m�e�n�t� �w�h�i�c�h� �a�f�f�e�c�t�e�d� �s�t�u�d�e�n�t� 
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�a�n�d� �s�t�a�f�f� �i�n� �d�i�s�c�i�p�l�i�n�e�,� �p�r�i�d�e�,� �a�n�d� �m�o�r�a�l�e�.� �R�e�p�a�i�r�s� �w�h�i�c�h� 

�w�e�r�e� �i�m�m�e�d�i�a�t�e� �s�e�n�t� �t�h�e� �m�e�s�s�a�g�e� �t�h�a�t� �s�t�a�n�d�a�r�d�s� �o�f� �s�c�h�o�o�l� 

�a�p�p�e�a�r�a�n�c�e� �w�e�r�e� �h�i�g�h� �a�n�d� �w�e�r�e� �e�f�f�e�c�t�i�v�e� �i�n� �m�i�n�i�m�i�z�i�n�g� 

�v�a�n�d�a�l�i�s�n�.� 

�C�r�a�m�e�r� �(�1�9�7�6�)� �s�t�u�d�i�e�d� �h�o�w� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �w�e�r�e� 

�r�e�l�a�t�e�d� �t�o� �n�e�w�,� �r�e�n�o�v�a�t�e�d� �a�n�d� �d�i�l�a�p�i�d�a�t�e�d� �f�a�c�i�l�i�t�i�e�s�.� �H�e� 

�f�o�u�n�d� �p�u�p�i�l�s� �i�n� �o�l�d�e�r� �d�i�l�a�p�i�d�a�t�e�d� �b�u�i�l�d�i�n�g�s� �h�a�d� �h�i�g�h�e�r� �m�a�j�o�r� 

�d�i�s�r�u�p�t�i�v�e� �i�n�c�i�d�e�n�t� �r�a�t�i�o� �p�e�r� �p�u�p�i�l� �t�h�a�n� �s�t�u�d�e�n�t�s� �i�n� �e�i�t�h�e�r� 

�o�f� �t�h�e� �o�t�h�e�r� �t�w�o� �f�a�c�i�l�i�t�i�e�s�.� �P�u�p�i�l�s� �i�n� �t�h�e� �o�l�d�e�r�,� 

�d�i�l�a�p�i�d�a�t�e�d� �f�a�c�i�l�i�t�y� �s�c�o�r�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �l�o�w�e�r� �o�n� �t�h�e� 

�a�t�t�i�t�u�d�e� �s�c�a�l�e� �a�s� �w�e�l�l�.� �R�i�c�e ��s� �(�1�9�5�3�)� �r�e�v�e�l�a�t�i�o�n� �t�h�a�t� 

�s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �i�n�c�r�e�a�s�e�d� �i�n� �f�r�e�s�h�l�y� �p�a�i�n�t�e�d� �a�r�e�a�s�,� 

�r�e�g�a�r�d�l�e�s�s� �o�f� �w�a�l�l� �c�o�l�o�r�,� �i�n�d�i�c�a�t�e�d� �s�t�u�d�e�n�t�s �� �a�t�t�i�t�u�d�e�s� �w�e�r�e� 

�p�o�s�i�t�i�v�e�l�y� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �c�h�a�n�g�e�d� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e�y� 

�r�e�a�c�t�e�d� �t�o� �a�n� �a�e�s�t�h�e�t�i�c�a�l�l�y� �i�m�p�r�o�v�e�d� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� 

�B�e�c�a�u�s�e� �t�h�e� �s�t�r�u�c�t�u�r�e� �w�a�s� �t�h�e� �s�a�m�e�,� �t�h�e� �c�h�a�n�g�e� �c�o�u�l�d� �b�e� 

�a�t�t�r�i�b�u�t�e�d� �t�o� �a� �m�o�r�e� �p�o�s�i�t�i�v�e� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�.� �T�h�e� 

�f�i�n�d�i�n�g�s� �s�u�p�p�o�r�t�e�d� �a� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �a�t�t�i�t�u�d�e� 

�a�n�d� �b�e�h�a�v�i�o�r�.� �|� 

�I�n� �a� �s�t�u�d�y� �o�f� �s�c�h�o�o�l�s� �i�n� �W�a�s�h�i�n�g�t�o�n�,� �D�C�,� �E�d�w�a�r�d�s� �(�1�9�9�2�)� 

�f�o�u�n�d� �a� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� �a�m�o�n�g� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� 

�p�a�r�e�n�t�a�l� �i�n�v�o�l�v�e�m�e�n�t�,� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t�.� �P�a�r�e�n�t�a�l� 

�i�n�v�o�l�v�e�m�e�n�t� �w�a�s� �m�e�a�s�u�r�e�d� �b�y� �P�T�A� �p�a�r�t�i�c�i�p�a�t�i�o�n�.� 
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�S�u�m�m�a�r�y� 

�I�n�d�i�v�i�d�u�a�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �f�a�c�t�o�r�s� �h�a�v�e� �b�e�e�n� 

�i�d�e�n�t�i�f�i�e�d� �a�s� �e�l�e�m�e�n�t�s� �w�h�i�c�h� �i�m�p�a�c�t� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �o�r� 

�a�c�h�i�e�v�e�m�e�n�t�.� �R�e�s�e�a�r�c�h� �h�a�s� �s�u�p�p�o�r�t�e�d� �a� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �l�i�g�h�t�i�n�g� �q�u�a�l�i�t�y� �a�n�d� 

�q�u�a�n�t�i�t�y�.� �S�t�u�d�i�e�s� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �n�o�i�s�e� �h�a�v�e� �f�o�u�n�d� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �a�c�o�u�s�t�i�c�a�l� 

�e�l�e�m�e�n�t�s� �a�n�d� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �n�o�i�s�e� �l�e�v�e�l�s�.� �P�a�s�t�e�l� 

�w�a�l�l� �c�o�l�o�r� �a�n�d� �p�r�e�s�e�n�c�e� �o�f� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �h�a�v�e� �a�l�s�o� �b�e�e�n� 

�p�o�s�i�t�i�v�e�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �o�r� �i�n�d�u�s�t�r�i�a�l� 

�e�m�p�l�o�y�e�e� �p�r�o�d�u�c�t�i�v�i�t�y�.� 

�W�h�i�l�e� �r�e�s�e�a�r�c�h� �h�a�s� �t�o�u�c�h�e�d� �o�n� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t�a�l� 

�e�f�f�e�c�t�s� �o�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �d�i�r�e�c�t�l�y� �a�n�d� 

�i�n�d�i�r�e�c�t�l�y�,� �i�t� �h�a�s� �n�o�t� �b�e�e�n� �c�o�n�c�l�u�s�i�v�e� �r�e�g�a�r�d�i�n�g� �t�h�e� �e�x�t�e�n�t� 

�o�f� �t�h�e� �e�f�f�e�c�t�.� �F�u�r�t�h�e�r� �r�e�s�e�a�r�c�h� �r�e�l�a�t�e�d� �t�o� �s�c�h�o�o�l�s� �i�s� 

�n�e�e�d�e�d� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �e�f�f�e�c�t�s� �o�f� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� 

�a�d�d�r�e�s�s� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �t�h�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �w�h�i�c�h� �c�o�u�l�d� 

�e�n�c�o�u�r�a�g�e� �i�n�c�r�e�a�s�e�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �i�m�p�r�o�v�e�d� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r�.� �H�a�t�h�a�w�a�y� �(�1�9�9�1�)� �i�n�d�i�c�a�t�e�d� �t�h�e� �c�o�n�s�e�n�s�u�s� �w�a�s� �t�h�a�t� 

�e�d�u�c�a�t�i�o�n�a�l� �f�a�c�i�l�i�t�i�e�s� �d�i�r�e�c�t�l�y� �i�n�f�l�u�e�n�c�e�d� �l�e�a�r�n�i�n�g� �a�n�d� 

�i�n�d�i�r�e�c�t�l�y� �i�n�f�l�u�e�n�c�e�d� �b�e�h�a�v�i�o�r� �a�n�d� �a�t�t�i�t�u�d�e�s�.� �T�h�i�s� �s�t�u�d�y� 

�h�a�s� �u�t�i�l�i�z�e�d� �t�h�e� �r�e�l�a�t�e�d� �r�e�s�e�a�r�c�h� �t�o� �i�d�e�n�t�i�f�y� �s�t�a�n�d�a�r�d�s� �f�o�r� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �f�a�c�t�o�r�s� �i�n� �o�r�d�e�r� �t�o� �d�e�v�e�l�o�p� �a�n� �i�n�s�t�r�u�m�e�n�t� 

�w�h�i�c�h� �c�o�u�l�d� �a�c�c�u�r�a�t�e�l�y� �a�s�s�e�s�s� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� 
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�C�H�A�P�T�E�R� �T�H�R�E�E� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�i�s� �s�t�u�d�y� �t�a�r�g�e�t�e�d� �s�m�a�l�l� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s� �i�n� �t�h�e� 

�s�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�.� �S�m�a�l�l� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s� �a�r�e� �o�f�t�e�n� 

�l�o�c�a�t�e�d� �i�n� �a�r�e�a�s� �w�i�t�h� �l�i�m�i�t�e�d� �f�i�s�c�a�l� �r�e�s�o�u�r�c�e�s�.� �T�h�e�s�e� 

�r�e�s�o�u�r�c�e�s� �a�r�e� �f�u�r�t�h�e�r� �s�t�r�a�i�n�e�d� �b�y� �t�h�e� �n�e�e�d� �t�o� �m�a�i�n�t�a�i�n� �a�n�d� 

�i�m�p�r�o�v�e� �s�c�h�o�o�l� �f�a�c�i�l�i�t�i�e�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e�s�e� �a�r�e�a�s� 

�f�r�e�q�u�e�n�t�l�y� �f�a�c�e� �m�o�r�e� �l�i�m�i�t�e�d� �s�o�c�i�o�e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s�,� �w�h�i�c�h� 

�h�a�v�e� �b�e�e�n� �s�t�a�t�i�s�t�i�c�a�l�l�y� �r�e�l�a�t�e�d� �t�o� �a�c�h�i�e�v�e�m�e�n�t� �o�u�t�c�o�m�e�s�.� �I�t� 

�i�s� �i�m�p�o�r�t�a�n�t� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �a�n�y� �r�e�l�a�t�i�o�n�s�h�i�p� �f�o�u�n�d� �b�e�t�w�e�e�n� 

�f�a�c�i�l�i�t�y� �c�o�n�d�i�t�i�o�n� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� �I�n� �o�r�d�e�r� 

�t�o� �l�o�o�k� �a�t� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �f�a�c�i�l�i�t�i�e�s� �a�n�d� �s�t�u�d�e�n�t� 

�o�u�t�c�o�m�e�s�,� �a� �r�e�v�i�e�w� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �w�a�s� 

�c�o�n�d�u�c�t�e�d�.� 

�P�o�p�u�l�a�t�i�o�n� 

�T�h�e� �t�a�r�g�e�t�e�d� �p�o�p�u�l�a�t�i�o�n� �w�a�s� �t�h�e� �g�r�o�u�p� �o�f� �s�m�a�l�l� �r�u�r�a�l� 

�p�u�b�l�i�c� �h�i�g�h� �s�c�h�o�o�l�s� �i�n� �V�i�r�g�i�n�i�a�.� �T�o� �d�e�t�e�r�m�i�n�e� �w�h�i�c�h� �s�c�h�o�o�l�s� 

�m�i�g�h�t� �b�e�c�o�m�e� �p�a�r�t� �o�f� �t�h�e� �t�a�r�g�e�t�e�d� �p�o�p�u�l�a�t�i�o�n�,� �s�c�h�o�o�l�s� �w�i�t�h� �a� 

�s�e�n�i�o�r� �c�l�a�s�s� �p�o�p�u�l�a�t�i�o�n� �o�f� �l�e�s�s� �t�h�a�n� �1�0�0� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�.� 

�T�h�e�y� �w�e�r�e� �l�i�s�t�e�d� �w�i�t�h�i�n� �t�h�e�i�r� �s�c�h�o�o�l� �d�i�v�i�s�i�o�n�s�,� �w�h�i�c�h� �w�e�r�e� 
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�t�h�e�n� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �s�c�h�o�o�l�s� �w�e�r�e� 

�r�u�r�a�l�.� 

�T�o� �i�d�e�n�t�i�f�y� �w�h�i�c�h� �s�c�h�o�o�l�s� �w�e�r�e� �r�u�r�a�l�,� �t�h�e� �e�i�g�h�t� 

�M�e�t�r�o�p�o�l�i�t�a�n� �S�t�a�t�i�s�t�i�c�a�l� �A�r�e�a�s� �(�M�S�A�)� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�:� 

�R�o�a�n�o�k�e� �S�t�a�n�d�a�r�d� �M�e�t�r�o�p�o�l�i�t�a�n� �S�t�a�t�i�s�t�i�c�a�l� �A�r�e�a� �(�S�M�S�A�)�,� 

�L�y�n�c�h�b�u�r�g� �S�M�S�A�,� �N�o�r�f�o�l�k�-�V�i�r�g�i�n�i�a� �B�e�a�c�h�-�N�e�w�p�o�r�t� �N�e�w�s� �M�S�A�,� 

�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.� �S�M�S�A�,� �R�i�c�h�m�o�n�d�-�P�e�t�e�r�s�b�u�r�g� �M�S�A�,� 

�C�h�a�r�l�o�t�t�e�s�v�i�l�l�e� �S�M�S�A�,� �D�a�n�v�i�l�l�e� �S�M�S�A�,� �J�o�h�n�s�o�n� �C�i�t�y�-�K�i�n�g�s�p�o�r�t�-� 

�B�r�i�s�t�o�l� �S�M�S�A�.� �(�V�i�r�g�i�n�i�a� �S�t�a�t�i�s�t�i�c�a�l� �A�b�s�t�r�a�c�t�,� �1�9�9�2�)�.� 

�S�c�h�o�o�l�s� �w�i�t�h�i�n� �M�e�t�r�o�p�o�l�i�t�a�n� �S�t�a�t�i�s�t�i�c�a�l� �A�r�e�a�s� �(�M�S�A�)� �w�e�r�e� 

�d�e�l�e�t�e�d� �f�r�o�m� �c�o�n�s�i�d�e�r�a�t�i�o�n� �a�s� �p�a�r�t� �o�f� �t�h�i�s� �s�t�u�d�y ��s� 

�p�o�p�u�l�a�t�i�o�n�,� �u�n�l�e�s�s� �t�h�e�y� �w�e�r�e� �l�o�c�a�t�e�d� �i�n� �r�u�r�a�l� �s�e�c�t�i�o�n�s� �o�f� 

�t�h�e� �a�r�e�a�.� �T�h�r�e�e� �s�c�h�o�o�l�s�,� �l�o�c�a�t�e�d� �i�n� �t�w�o� �c�o�u�n�t�i�e�s�,� �w�e�r�e� 

�i�d�e�n�t�i�f�i�e�d� �a�s� �r�u�r�a�l�,� �a�l�t�h�o�u�g�h� �t�h�e�y� �w�e�r�e� �l�o�c�a�t�e�d� �w�i�t�h�i�n� �a� 

�M�e�t�r�o�p�o�l�i�t�a�n� �S�t�a�t�i�s�t�i�c�a�l� �A�r�e�a�,� �b�e�c�a�u�s�e� �o�f� �l�o�c�a�l� �p�o�p�u�l�a�t�i�o�n�s� 

�r�a�n�g�i�n�g� �f�r�o�m� �6�7� �t�o� �9�1�8�.� �T�h�e� �p�o�p�u�l�a�t�i�o�n�s� �o�f� �o�t�h�e�r� 

�i�n�c�o�r�p�o�r�a�t�e�d� �t�o�w�n�s� �o�r� �c�i�t�i�e�s� �o�r� �c�e�n�s�u�s� �d�e�s�i�g�n�a�t�e�d� �p�l�a�c�e�s� 

�h�a�v�i�n�g� �s�c�h�o�o�l�s� �w�i�t�h� �f�e�w�e�r� �t�h�a�n� �1�0�0� �s�e�n�i�o�r�s� �w�e�r�e� �r�e�v�i�e�w�e�d� 

�u�s�i�n�g� �t�h�e� �V�i�r�g�i�n�i�a� �S�t�a�t�i�s�t�i�c�a�l� �A�b�s�t�r�a�c�t�,� �1�9�9�2�.� �I�f� �t�h�e�s�e� 

�a�r�e�a�s� �h�a�d� �p�o�p�u�l�a�t�i�o�n�s� �o�f� �2�5�0�0� �o�r� �m�o�r�e�,� �t�h�e� �a�s�s�o�c�i�a�t�e�d� 

�s�c�h�o�o�l�s� �w�e�r�e� �a�l�s�o� �d�e�l�e�t�e�d� �f�r�o�m� �t�h�e� �p�o�t�e�n�t�i�a�l� �p�o�p�u�l�a�t�i�o�n� �o�f� 

�t�h�i�s� �s�t�u�d�y�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �s�c�h�o�o�l�s� �b�e�c�a�m�e� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� 

�t�h�i�s� �s�t�u�d�y� �o�f� �s�m�a�l�l� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s�.� 

�T�h�e�r�e� �w�e�r�e� �4�7� �s�c�h�o�o�l�s� �i�n� �3�6� �d�i�v�i�s�i�o�n�s� �i�n� �V�i�r�g�i�n�i�a� �w�h�i�c�h� 

�h�a�d� �a� �p�o�p�u�l�a�t�i�o�n� �o�f� �f�e�w�e�r� �t�h�a�n� �1�0�0� �s�e�n�i�o�r�s� �a�n�d� �w�e�r�e� �l�o�c�a�t�e�d� 
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�o�u�t�s�i�d�e� �u�r�b�a�n� �a�r�e�a�s� �d�u�r�i�n�g� �t�h�e� �1�9�9�1�-�9�2� �s�c�h�o�o�l� �y�e�a�r�.� �T�h�e� 

�e�n�t�i�r�e� �p�o�p�u�l�a�t�i�o�n� �w�a�s� �u�s�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �T�h�e� �g�r�a�d�e� 

�c�o�n�f�i�g�u�r�a�t�i�o�n� �f�o�r� �t�h�e�s�e� �h�i�g�h� �s�c�h�o�o�l�s� �r�a�n�g�e�d� �f�r�o�m� �g�r�a�d�e�s� �t�e�n� 

�t�h�r�o�u�g�h� �t�w�e�l�v�e� �t�o� �k�i�n�d�e�r�g�a�r�t�e�n� �t�h�r�o�u�g�h� �g�r�a�d�e� �t�w�e�l�v�e�.� �N�o�n�e� 

�i�n�c�l�u�d�e�d� �f�e�w�e�r� �t�h�a�n� �t�h�e� �t�h�r�e�e� �u�p�p�e�r� �g�r�a�d�e�s�.� �T�h�e�y� �w�e�r�e� 

�l�o�c�a�t�e�d� �p�r�i�m�a�r�i�l�y� �a�l�o�n�g� �t�h�e� �m�o�u�n�t�a�i�n�o�u�s� �w�e�s�t�e�r�n� �b�o�r�d�e�r� �o�f� 

�t�h�e� �s�t�a�t�e�,� �t�h�o�u�g�h� �a� �f�e�w� �w�e�r�e� �s�p�r�i�n�k�l�e�d� �i�n� �t�h�e� �e�a�s�t�e�r�n� �a�n�d� 

�m�i�d�d�l�e� �p�o�r�t�i�o�n�s� �o�f� �t�h�e� �s�t�a�t�e�.� �T�h�e�i�r� �t�o�t�a�l� �s�t�u�d�e�n�t� 

�p�o�p�u�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �9�0� �t�o� �6�9�5�,� �t�h�e�i�r� �h�i�g�h� �s�c�h�o�o�l� �s�t�u�d�e�n�t� 

�p�o�p�u�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �4�1� �t�o� �5�4�7�,� �a�n�d� �t�h�e�i�r� �s�e�n�i�o�r� �c�l�a�s�s� 

�p�o�p�u�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �1�2� �t�o� �9�9�.� �S�e�e� �A�p�p�e�n�d�i�x� �A� �f�o�r� �a� 

�c�o�m�p�l�e�t�e� �l�i�s�t� �o�f� �s�c�h�o�o�l�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� 

�D�a�t�a� �N�e�e�d�s� 

�T�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �s�t�u�d�y� �p�e�r�m�i�t�t�e�d� �a� �c�o�m�p�a�r�i�s�o�n� �o�f� 

�a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �s�c�o�r�e�s� �a�m�o�n�g� �s�c�h�o�o�l�s� �w�i�t�h� �f�a�c�i�l�i�t�y� 

�c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g�s� �o�f� �s�u�b�s�t�a�n�d�a�r�d�,� �s�t�a�n�d�a�r�d�,� �o�r� �a�b�o�v�e� 

�s�t�a�n�d�a�r�d�.� �B�e�h�a�v�i�o�r� �s�c�o�r�e�s�,� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s�,� �a�n�d� �f�a�c�i�l�i�t�y� 

�c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g�s� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �b�a�s�e�d� �o�n� 

�t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�c�h�o�o�l�.� �T�h�e� 

�n�u�m�b�e�r� �o�f� �s�t�u�d�e�n�t�s� �o�n� �f�r�e�e� �a�n�d� �r�e�d�u�c�e�d� �l�u�n�c�h� �w�a�s� �a�l�s�o� 

�p�r�o�v�i�d�e�d� �b�y� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�c�h�o�o�l�.� �T�h�e� �s�c�h�o�o�l� �p�o�p�u�l�a�t�i�o�n� 

�w�a�s� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �V�i�r�g�i�n�i�a� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n� 

�(�D�O�E�)� �.� 
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�I�n� �a�s�s�e�s�s�i�n�g� �a�c�h�i�e�v�e�m�e�n�t�,� �t�h�e� �s�c�h�o�o�l� �w�a�s� �a�s�k�e�d� �t�o� 

�p�r�o�v�i�d�e� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�c�h�o�o�l� �a�v�e�r�a�g�e�s�,� �i�n� �s�c�a�l�e� �s�c�o�r�e�s�,� �f�o�r� 

�t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �(�T�A�P�)�,� �t�h�e� �1�1�t�h� �g�r�a�d�e� �t�e�s�t� 

�o�f� �t�h�e� �V�i�r�g�i�n�i�a� �S�t�a�t�e� �A�s�s�e�s�s�m�e�n�t� �P�r�o�g�r�a�m� �a�d�m�i�n�i�s�t�e�r�e�d� �d�u�r�i�n�g� 

�t�h�e� �1�9�9�1�-�9�2� �s�c�h�o�o�l� �y�e�a�r�.� �S�c�a�l�e� �s�c�o�r�e�s� �a�r�e� �s�t�a�n�d�a�r�d� �s�c�o�r�e�s� 

�w�h�i�c�h� �c�a�n� �b�e� �u�s�e�d� �t�o� �c�o�m�p�a�r�e� �s�u�c�c�e�s�s� �o�n� �d�i�f�f�e�r�e�n�t� �t�e�s�t�s�.� 

�T�h�e� �m�a�t�h�e�m�a�t�i�c�s�,� �r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n�,� �w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n�,� 

�i�n�f�o�r�m�a�t�i�o�n�,� �b�a�s�i�c� �c�o�m�p�o�s�i�t�e�,� �s�o�c�i�a�l� �s�t�u�d�i�e�s�,� �s�c�i�e�n�c�e�,� �a�n�d� 

�c�o�m�p�l�e�t�e� �c�o�m�p�o�s�i�t�e� �s�c�o�r�e�s� �w�e�r�e� �o�b�t�a�i�n�e�d�.� �T�h�e� �b�a�s�i�c� 

�c�o�m�p�o�s�i�t�e� �i�s� �a�n� �a�v�e�r�a�g�e� �o�f� �s�c�o�r�e�s� �o�n� �t�h�e� �r�e�a�d�i�n�g� 

�c�o�m�p�r�e�h�e�n�s�i�o�n�,� �m�a�t�h�e�m�a�t�i�c�s�,� �w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n�,� �a�n�d� �u�s�i�n�g� 

�s�o�u�r�c�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �t�e�s�t�s�.� �T�h�e� �c�o�m�p�l�e�t�e� �c�o�m�p�o�s�i�t�e� �i�s� �a�n� 

�a�v�e�r�a�g�e� �o�f� �s�c�o�r�e�s� �f�o�r� �t�h�e� �s�o�c�i�a�l� �s�t�u�d�i�e�s� �a�n�d� �s�c�i�e�n�c�e� �t�e�s�t�s� 

�a�n�d� �t�h�e� �f�o�u�r� �t�e�s�t�s� �w�h�i�c�h� �c�o�m�p�r�i�s�e� �t�h�e� �b�a�s�i�c� �c�o�m�p�o�s�i�t�e�.� 

�T�h�e� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s� �o�f� �e�a�c�h� �s�c�h�o�o�l� �w�a�s� �d�e�t�e�r�m�i�n�e�d� 

�b�y� �t�h�e� �p�e�r�c�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �w�i�t�h�o�u�t� �a�p�p�r�o�v�e�d� �a�p�p�l�i�c�a�t�i�o�n�s� �f�o�r� 

�f�r�e�e� �o�r� �r�e�d�u�c�e�d� �l�u�n�c�h� �i�n� �t�h�e� �s�c�h�o�o�l� �d�u�r�i�n�g� �t�h�e� �1�9�9�1�-�9�2� 

�s�c�h�o�o�l� �y�e�a�r�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �l�o�c�a�l� 

�s�c�h�o�o�l�.� 

�T�h�e� �f�i�n�a�l� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �s�t�u�d�y� �w�a�s� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)�,� �a� �r�e�s�e�a�r�c�h�e�r�-� 

�d�e�v�e�l�o�p�e�d� �b�u�i�l�d�i�n�g� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�,� �w�h�i�c�h� �w�a�s� �u�s�e�d� �b�y� 

�d�i�v�i�s�i�o�n� �p�e�r�s�o�n�n�e�i� �n�o�t� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �s�c�h�o�o�l� �b�u�i�l�d�i�n�g�.� �T�h�e� 

�i�n�s�t�r�u�m�e�n�t� �w�a�s� �u�s�e�d� �t�o� �c�a�t�e�g�o�r�i�z�e� �b�u�i�l�d�i�n�g�s� �a�s� �s�u�b�s�t�a�n�d�a�r�d�,� 

�s�t�a�n�d�a�r�d�,� �o�r� �a�b�o�v�e� �s�t�a�n�d�a�r�d�.� �I�t� �w�a�s� �a�l�s�o� �u�s�e�d� �t�o� �p�l�a�c�e� 
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�b�u�i�l�d�i�n�g�s� �i�n� �t�w�o� �c�a�t�e�g�o�r�i�e�s� �c�o�s�m�e�t�i�c�a�l�l�y� �a�n�d� �s�t�r�u�c�t�u�r�a�l�l�y�.� 

�D�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �s�c�h�o�o�l� �d�i�v�i�s�i�o�n�s� �w�a�s� 

�o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �D�O�E� �p�u�b�l�i�c�a�t�i�o�n�,� �S�c�h�o�o�l� �E�n�r�o�l�l�m�e�n�t�,� 

�S�e�p�t�e�m�b�e�r� �3�0�,� �1�9�9�1�,� �w�h�i�c�h� �c�o�n�t�a�i�n�e�d� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �o�f� �t�h�e� 

�s�c�h�o�o�l� �b�y� �g�r�a�d�e� �l�e�v�e�l�,� �t�h�e� �o�v�e�r�a�l�l� �s�i�z�e� �o�f� �t�h�e� �s�c�h�o�o�l� 

�p�o�p�u�l�a�t�i�o�n�,� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �s�c�h�o�o�l� �p�o�p�u�l�a�t�i�o�n� �i�n� �g�r�a�d�e�s� 

�n�i�n�e� �t�h�r�o�u�g�h� �t�w�e�l�v�e�,� �a�n�d� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �s�e�n�i�o�r� �c�l�a�s�s�.� 

�I�n�s�t�r�u�m�e�n�t�a�t�i�o�n� 

�A�n� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �n�e�e�d�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� 

�p�h�y�s�i�c�a�l� �c�o�n�d�i�t�i�o�n� �o�f� �e�a�c�h� �s�c�h�o�o�l� �f�a�c�i�l�i�t�y� �i�n� �t�h�e� �s�t�u�d�y�.� 

�T�h�e� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �u�s�e�d� �t�o� �i�d�e�n�t�i�f�y� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �w�a�s� �d�e�v�e�l�o�p�e�d� �b�y� �r�e�v�i�e�w�i�n�g� �c�u�r�r�e�n�t� �a�v�a�i�l�a�b�l�e� 

�f�a�c�i�l�i�t�y� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�s� �a�n�d� �r�e�s�e�a�r�c�h� �r�e�g�a�r�d�i�n�g� 

�f�a�c�i�l�i�t�y� �f�a�c�t�o�r�s� �w�h�i�c�h� �m�a�y� �a�f�f�e�c�t� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�b�e�h�a�v�i�o�r�.� �T�h�e� �f�a�c�i�l�i�t�y� �f�a�c�t�o�r�s� �o�f� �l�i�g�h�t�i�n�g�,� �a�c�o�u�s�t�i�c�s�,� 

�c�l�i�m�a�t�e� �c�o�n�t�r�o�l�,� �c�o�l�o�r�,� �d�e�n�s�i�t�y�,� �s�c�i�e�n�c�e� �l�a�b� �q�u�a�l�i�t�y�,� �a�n�d� 

�a�e�s�t�h�e�t�i�c�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�v�e�l�o�p� �o�b�j�e�c�t�i�v�e� �q�u�e�s�t�i�o�n�s�.� 

�W�r�i�t�t�e�n� �d�e�s�c�r�i�p�t�o�r�s� �w�e�r�e� �i�n�c�l�u�d�e�d�,� �w�h�e�n� �n�e�c�e�s�s�a�r�y�,� �t�o� �a�s�s�i�s�t� 

�t�h�e� �e�v�a�l�u�a�t�o�r� �i�n� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �s�u�r�v�e�y� �i�t�e�m�s�.� �T�h�e� 

�a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �r�e�v�i�e�w�e�d� �b�y� �t�h�r�e�e� �p�e�o�p�l�e� 

�e�x�p�e�r�i�e�n�c�e�d� �i�n� �f�a�c�i�l�i�t�y� �a�s�s�e�s�s�m�e�n�t�;� �t�h�e� �r�e�v�i�s�e�d� �i�n�s�t�r�u�m�e�n�t� 

�w�a�s� �f�i�e�l�d� �t�e�s�t�e�d� �b�y� �e�i�g�h�t� �V�i�r�g�i�n�i�a� �B�e�a�c�h� �h�i�g�h� �s�c�h�o�o�l� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s� �i�n� �f�a�c�i�l�i�t�i�e�s� �o�f� �v�a�r�y�i�n�g� �c�o�n�d�i�t�i�o�n�.� �T�h�e� 
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�r�e�s�u�l�t�i�n�g� �s�c�o�r�e�s� �p�l�a�c�e�d� �t�h�e� �e�i�g�h�t� �V�i�r�g�i�n�i�a� �B�e�a�c�h� �s�c�h�o�o�l�s� �i�n� 

�t�h�e� �e�x�p�e�c�t�e�d� �r�e�l�a�t�i�v�e� �p�o�s�i�t�i�o�n� �f�r�o�m� �p�o�o�r�e�r� �t�o� �b�e�t�t�e�r� �q�u�a�l�i�t�y� 

�f�a�c�i�l�i�t�i�e�s�.� �F�i�v�e� �s�c�h�o�o�l�s� �i�n� �t�h�e� �s�t�u�d�y� �p�o�p�u�l�a�t�i�o�n� �w�e�r�e� 

�r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �f�o�r� �a�s�s�e�s�s�m�e�n�t� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �u�s�i�n�g� �t�h�e� 

�s�a�m�e� �i�n�s�t�r�u�m�e�n�t�,� �a�n�d� �t�h�e� �r�e�s�u�l�t�i�n�g� �r�a�t�i�n�g� �w�a�s� �c�o�m�p�a�r�e�d� �t�o� 

�t�h�a�t� �r�a�t�i�n�g� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e�s� �o�f� �t�h�e� �d�i�v�i�s�i�o�n� 

�c�o�n�t�a�c�t� �p�e�r�s�o�n� �t�o� �d�e�t�e�r�m�i�n�e� �i�n�t�e�r�r�a�t�e�r� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� 

�a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�.� �T�h�e� �t�w�o� �r�a�t�i�n�g�s� �w�e�r�e� �s�i�m�i�l�a�r�,� 

�p�l�a�c�i�n�g� �t�h�e� �s�c�h�o�o�l�s� �i�n� �t�h�e� �s�a�m�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �l�e�v�e�l�s�.� 

�T�h�e� �r�e�v�i�s�e�d� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�,� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)�,� �w�a�s� �c�o�m�p�o�s�e�d� �o�f� 

�2�7� �i�t�e�m�s�.� �T�h�e� �e�v�a�l�u�a�t�o�r� �w�a�s� �a�s�k�e�d� �o�b�j�e�c�t�i�v�e� �q�u�e�s�t�i�o�n�s� 

�c�o�n�c�e�r�n�i�n�g� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� �s�c�h�o�o�l� �f�a�c�i�l�i�t�y�.� �T�h�e� 

�r�e�s�u�l�t�i�n�g� �d�a�t�a� �w�e�r�e� �u�s�e�d� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�o� �a�r�r�i�v�e� �a�t�a� 

�s�c�o�r�e� �f�o�r� �t�h�e� �b�u�i�l�d�i�n�g� �o�f� �s�u�b�s�t�a�n�d�a�r�d�,� �s�t�a�n�d�a�r�d�,� �o�r� �a�b�o�v�e� 

�s�t�a�n�d�a�r�d�.� �T�h�e� �d�e�s�i�g�n�a�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �p�l�a�c�e� �s�c�h�o�o�l�s� �i�n� 

�g�r�o�u�p�s� �w�i�t�h� �t�h�r�e�e� �h�i�e�r�a�r�c�h�i�c�a�l� �l�e�v�e�l�s� �o�f� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�;� 

�t�h�e� �d�e�s�i�g�n�a�t�i�o�n�s� �d�i�d� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �i�n�d�i�c�a�t�e� �s�c�h�o�o�l�s� �h�a�d� 

�f�a�i�l�e�d� �t�o� �m�e�e�t� �s�p�e�c�i�f�i�c� �s�t�a�n�d�a�r�d�s�.� �T�h�e� �s�c�h�o�o�l�s� �w�i�t�h� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �s�c�o�r�e�s� �i�n� �t�h�e� �b�o�t�t�o�m� �q�u�a�r�t�i�l�e� �w�e�r�e� 

�i�d�e�n�t�i�f�i�e�d� �a�s� �s�u�b�s�t�a�n�d�a�r�d�.� �T�h�e� �s�c�h�o�o�l�s� �w�i�t�h� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �s�c�o�r�e�s� �i�n� �t�h�e� �m�i�d�d�l�e� �t�w�o� �q�u�a�r�t�i�l�e�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� 

�a�s� �s�t�a�n�d�a�r�d�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �s�c�h�o�o�l�s� �i�n� �t�h�e� �u�p�p�e�r� �q�u�a�r�t�i�l�e� 

�w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �a�b�o�v�e� �s�t�a�n�d�a�r�d�.� 

�T�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� 

�3�5



�(�C�A�P�E�)� �w�a�s� �a�l�s�o� �s�u�b�d�i�v�i�d�e�d� �i�n�t�o� �s�t�r�u�c�t�u�r�a�l� �a�n�d� �c�o�s�m�e�t�i�c� 

�i�t�e�m�s� �(�F�i�g�u�r�e� �2�)�.� �T�h�e�r�e� �w�e�r�e� �1�6� �s�t�r�u�c�t�u�r�a�l� �i�t�e�m�s� �w�h�i�c�h� 

�l�o�o�k�e�d� �a�t� �t�h�e� �b�u�i�l�d�i�n�g� �s�t�r�u�c�t�u�r�e� �a�n�d� �w�e�r�e� �u�s�e�d� �t�o� �p�r�o�v�i�d�e� �a� 

�s�t�r�u�c�t�u�r�a�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g� �o�f� �e�i�t�h�e�r� �o�n�e� �o�r� �t�w�o�.� 

�I�n� �o�r�d�e�r� �t�o� �l�o�o�k� �a�t� �t�h�e� �c�o�s�m�e�t�i�c� �a�s�p�e�c�t�s� �o�f� �t�h�e� �b�u�i�l�d�i�n�g�,� 

�t�h�e�r�e� �w�e�r�e� �t�e�n� �c�o�s�m�e�t�i�c� �i�t�e�m�s� �w�h�i�c�h� �w�e�r�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �a� 

�c�o�s�m�e�t�i�c� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g� �o�f� �o�n�e� �o�r� �t�w�o�.� �I�n� �e�a�c�h� 

�c�a�s�e�,� �a� �o�n�e� �i�n�d�i�c�a�t�e�d� �a� �r�a�t�i�n�g� �i�n� �t�h�e� �b�o�t�t�o�m� �t�w�o� �q�u�a�r�t�i�l�e�s� 

�o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �a�n�d� �a� �t�w�o� �i�n�d�i�c�a�t�e�d� �a� �r�a�t�i�n�g� �i�n� �t�h�e� �u�p�p�e�r� 

�t�w�o� �q�u�a�r�t�i�l�e�s� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�.� 

�T�h�e� �a�d�d�i�t�i�o�n�a�l� �i�n�s�e�r�t� �s�o�l�i�c�i�t�e�d� �s�c�a�l�e� �s�c�o�r�e�s� �o�n� �t�h�e� 

�T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �(�T�A�P�)� �i�n� �e�a�c�h� �a�r�e�a�,� �t�h�e� �n�u�m�b�e�r� 

�o�f� �i�n�c�i�d�e�n�t�s� �o�f� �c�r�i�m�e� �a�n�d� �v�i�o�l�e�n�c�e� �b�y� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �h�i�g�h� 

�s�c�h�o�o�l� �g�r�a�d�e�s� �a�s� �r�e�p�o�r�t�e�d� �t�o� �t�h�e� �s�c�h�o�o�l� �d�i�v�i�s�i�o�n� �i�n� 

�c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �C�o�d�e� �o�f� �V�i�r�g�i�n�i�a� �S�e�c�t�i�o�n� �2�2�.�1�-�2�8�0�.�1�,� �t�h�e� 

�n�u�m�b�e�r� �o�f� �s�u�s�p�e�n�s�i�o�n�s� �a�n�d� �e�x�p�u�l�s�i�o�n�s�,� �a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� 

�s�t�u�d�e�n�t�s� �w�i�t�h� �a�p�p�r�o�v�e�d� �c�o�m�p�l�e�t�e�d� �f�o�r�m�s� �f�o�r� �f�r�e�e� �o�r� �r�e�d�u�c�e�d� 

�l�u�n�c�h�.� �T�h�e� �i�n�s�e�r�t� �w�a�s� �a�l�s�o� �r�e�v�i�e�w�e�d� �b�y� �f�o�u�r� �p�r�o�f�e�s�s�i�o�n�a�l� 

�e�d�u�c�a�t�o�r�s� �f�o�r� �c�l�a�r�i�t�y�.� 

�D�a�t�a� �G�a�t�h�e�r�i�n�g� 

�F�o�r�t�y�-�s�e�v�e�n� �s�c�h�o�o�l�s� �i�n� �V�i�r�g�i�n�i�a� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� 

�s�m�a�l�l� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s� �(�A�p�p�e�n�d�i�x� �A�)�.� �I�n� �N�o�v�e�m�b�e�r� �1�9�9�2�,� 

�s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �i�n� �t�h�o�s�e� �d�i�v�i�s�i�o�n�s� �w�e�r�e� �a�s�k�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� 
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�S�T�R�U�C�T�U�R�A�L� �B�U�I�L�D�I�N�G� �I�T�E�M�S� 

�1�0�.� 

�1�1�.� 

�1�6�.� 

�1�7�.� 

�1�8�.� 

�1�9�.� 

�2�0�.� 

�2�3�.� 

�2�4�.� 

�2�6�.� 

�2�7�.� 

�B�u�i�l�d�i�n�g� �A�g�e� 

�W�i�n�d�o�w�s� 

�F�l�o�o�r�i�n�g� 

�H�e�a�t�i�n�g� 

�A�i�r� �C�o�n�d�i�t�i�o�n�i�n�g� 

�R�o�o�f� �L�e�a�k�s� 

�A�d�j�a�c�e�n�t� �F�a�c�i�l�i�t�i�e�s� 

�L�o�c�k�e�r� �C�o�n�d�i�t�i�o�n� 

�C�e�i�l�i�n�g� �C�o�v�e�r�i�n�g� 

�S�c�i�e�n�c�e� �L�a�b� �E�q�u�i�p�m�e�n�t� 
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�S�T�R�U�C�T�U�R�A�L� �A�N�D� �C�O�S�M�E�T�I�C� �I�T�E�M�S� �O�N� �T�H�E� 

�C�O�M�M�O�N�W�E�A�L�T�H� �A�S�S�E�S�S�M�E�N�T� �O�F� �P�H�Y�S�I�C�A�L� �E�N�V�I�R�O�N�M�E�N�T� 

�F�i�g�u�r�e� �2



�i�n� �t�h�e� �s�t�u�d�y� �(�A�p�p�e�n�d�i�x� �D�)� �a�n�d� �t�o� �i�d�e�n�t�i�f�y� �a� �c�e�n�t�r�a�l� �o�f�f�i�c�e� 

�c�o�n�t�a�c�t� �p�e�r�s�o�n�.� �R�e�s�p�o�n�s�e�s� �w�e�r�e� �r�e�t�u�r�n�e�d� �o�n� �p�o�s�t�c�a�r�d�s� 

�(�A�p�p�e�n�d�i�x� �E�)�.� �I�n�i�t�i�a�l�l�y� �t�w�e�n�t�y�-�s�i�x� �d�i�v�i�s�i�o�n�s� �a�g�r�e�e�d� �t�o� 

�p�a�r�t�i�c�i�p�a�t�e�.� �O�f� �t�h�e� �r�e�m�a�i�n�i�n�g� �d�i�v�i�s�i�o�n�s�,� �a�l�l� �b�u�t� �e�i�g�h�t� 

�a�g�r�e�e�d� �a�f�t�e�r� �d�i�r�e�c�t� �p�h�o�n�e� �c�o�n�t�a�c�t�.� �D�u�r�i�n�g� �D�e�c�e�m�b�e�r� �1�9�9�2�,� �a� 

�l�e�t�t�e�r� �o�f� �t�h�a�n�k�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�s� �(�A�p�p�e�n�d�i�x� �F�)� �o�r� �a� �l�e�t�t�e�r� 

�r�e�q�u�e�s�t�i�n�g� �r�e�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �n�o�n�p�a�r�t�i�c�i�p�a�t�i�o�n� �(�A�p�p�e�n�d�i�x� �G�)� 

�w�a�s� �s�e�n�t� �w�i�t�h� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �(�A�p�p�e�n�d�i�x� �H�)� �a�n�d� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �f�o�r� �c�o�l�l�e�c�t�i�o�n� 

�b�e�h�a�v�i�o�r�,� �a�c�h�i�e�v�e�m�e�n�t�,� �a�n�d� �f�r�e�e� �l�u�n�c�h� �d�a�t�a� �(�A�p�p�e�n�d�i�x� �I�)� �t�o� 

�a�l�l� �s�c�h�o�o�l� �d�i�v�i�s�i�o�n�s� �i�n� �t�h�e� �p�o�p�u�l�a�t�i�o�n�.� �A�p�p�r�o�p�r�i�a�t�e� 

�i�n�s�t�r�u�c�t�i�o�n�s� �w�e�r�e� �a�l�s�o� �i�n�c�l�u�d�e�d� �t�o� �e�n�a�b�l�e� �t�h�e� �a�s�s�e�s�s�o�r� �t�o� 

�p�r�o�c�e�s�s� �t�h�e� �i�t�e�m�s� �s�y�s�t�e�m�a�t�i�c�a�l�l�y�,� �a�n�d� �a� �p�r�e�-�a�d�d�r�e�s�s�e�d� �a�n�d� 

�s�t�a�m�p�e�d� �e�n�v�e�l�o�p�e� �w�a�s� �p�r�o�v�i�d�e�d�.� �S�e�v�e�r�a�l� �s�c�h�o�o�l�s� 

�r�e�c�o�n�s�i�d�e�r�e�d�,� �a�n�d� �b�y� �M�a�r�c�h� �5�,� �1�9�9�3�,� �f�o�r�t�y�-�t�h�r�e�e� �o�f� �t�h�e� 

�f�o�r�t�y�-�s�e�v�e�n� �(�9�1�%�)� �s�c�h�o�o�l�s� �i�n� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �h�a�d� �r�e�s�p�o�n�d�e�d�.� 

�A�l�t�h�o�u�g�h� �t�h�e�r�e� �a�p�p�e�a�r�e�d� �t�o� �b�e� �n�o� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� 

�d�a�t�a� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �e�a�r�l�y� �a�n�d� �l�a�t�e� �r�e�s�p�o�n�d�e�r�s�,� �t�h�e� �l�a�s�t� �t�w�o� 

�r�e�s�p�o�n�d�e�n�t�s� �p�r�o�v�i�d�e�d� �i�n�c�o�m�p�l�e�t�e� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �l�i�m�i�t�e�d� 

�i�t�s� �u�s�e�f�u�l�n�e�s�s�.� 

�D�a�t�a� �A�n�a�l�y�s�i�s� 

�U�p�o�n� �t�h�e� �c�o�m�p�l�e�t�i�o�n� �a�n�d� �r�e�t�u�r�n� �o�f� �t�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� 

�a�n�d� �a�c�c�o�m�p�a�n�y�i�n�g� �i�n�s�e�r�t�,� �t�h�e� �d�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �u�s�i�n�g� 
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�a�n�a�l�y�s�i�s� �o�f� �c�o�v�a�r�i�a�n�c�e� �t�o� �c�o�m�p�a�r�e� �t�h�e� �a�d�j�u�s�t�e�d� �m�e�a�n�s� �o�f� 

�s�c�h�o�o�l�s� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �b�u�i�l�d�i�n�g� �a�s�s�e�s�s�m�e�n�t� �r�a�t�i�n�g�s�.� �E�a�c�h� �o�f� 

�t�h�e� �e�i�g�h�t� �d�e�f�i�n�e�d� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�n�s� �w�a�s� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� �t�h�e� 

�t�h�r�e�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �c�o�m�p�o�s�i�t�e� �t�o�t�a�l� �a�c�h�i�e�v�e�m�e�n�t� 

�m�e�a�n�s� �w�e�r�e� �a�l�s�o� �c�o�m�p�a�r�e�d� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �c�o�s�m�e�t�i�c� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n�s� �a�n�d� �t�h�e� �t�w�o� �s�t�r�u�c�t�u�r�a�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s�.� 

�S�c�i�e�n�c�e� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�n�s� �w�e�r�e� �a�l�s�o� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �s�c�o�r�e�s� 

�i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �w�h�i�c�h� 

�w�e�r�e� �d�i�r�e�c�t�l�y� �r�e�l�a�t�e�d� �t�o� �s�c�i�e�n�c�e� �l�a�b�o�r�a�t�o�r�y� �q�u�a�l�i�t�y�.� 

�B�e�h�a�v�i�o�r� �r�a�t�i�n�g� �m�e�a�n�s� �i�n� �e�a�c�h� �o�f� �t�h�e� �t�h�r�e�e� �a�r�e�a�s� �w�e�r�e� �a�l�s�o� 

�c�o�m�p�a�r�e�d� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s� �u�s�i�n�g� �a�n�a�l�y�s�i�s� 

�o�f� �c�o�v�a�r�i�a�n�c�e�.� �A� �c�o�v�a�r�i�a�t�e� �o�f� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s� �(�S�E�S�)� 

�w�a�s� �u�s�e�d� �i�n� �e�a�c�h� �c�a�s�e� �t�o� �a�d�j�u�s�t� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�n�s� �a�n�d� 

�b�e�h�a�v�i�o�r� �r�a�t�i�n�g� �m�e�a�n�s� �f�o�r� �S�E�S� �v�a�r�i�a�n�c�e�.� 

�R�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�i�s� �w�a�s� �u�s�e�d� �t�o� �c�o�m�p�a�r�e� �a�c�h�i�e�v�e�m�e�n�t� 

�s�c�o�r�e� �m�e�a�n�s� �t�o� �b�e�h�a�v�i�o�r� �r�a�t�i�n�g� �m�e�a�n�s� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e� 

�m�e�a�n�s� �t�o� �a�g�e� �o�f� �b�u�i�l�d�i�n�g�.� 
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�C�H�A�P�T�E�R� �F�O�U�R� 

�F�I�N�D�I�N�G�S� 

�U�p�o�n� �r�e�c�e�i�p�t� �o�f� �t�h�e� �d�a�t�a� �f�r�o�m� �t�h�e� �s�c�h�o�o�l�s� �i�n� �t�h�e� 

�p�o�p�u�l�a�t�i�o�n�,� �a�n�a�l�y�s�i�s� �b�e�g�a�n�.� �F�i�r�s�t�,� �t�h�e� �d�a�t�a� �w�e�r�e� 

�c�o�n�s�o�l�i�d�a�t�e�d�.� �N�e�x�t�,� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g�s� �w�e�r�e� 

�c�a�l�c�u�l�a�t�e�d�.� �F�i�n�a�l�l�y�,� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �l�e�v�e�l�s�.� 

�T�h�e� �f�i�n�d�i�n�g�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�i�s� �c�h�a�p�t�e�r�.� 

�S�c�h�o�o�l� �D�a�t�a� �S�h�e�e�t�s� 

�T�h�e� �d�a�t�a� �w�e�r�e� �f�i�r�s�t� �c�o�n�s�o�l�i�d�a�t�e�d� �a�n�d� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �a� 

�d�a�t�a� �s�h�e�e�t� �f�o�r� �e�a�c�h� �s�c�h�o�o�l�.� �T�h�e� �s�c�h�o�o�l� �d�a�t�a� �s�h�e�e�t�s� 

�(�A�p�p�e�n�d�i�x� �J�)� �w�e�r�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �s�c�o�r�e�s� �f�o�r� �o�v�e�r�a�l�l�,� 

�s�t�r�u�c�t�u�r�a�l�,� �a�n�d� �c�o�s�m�e�t�i�c� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�;� �s�u�s�p�e�n�s�i�o�n�s�,� 

�v�i�o�l�e�n�c�e�,� �a�n�d� �e�x�p�u�l�s�i�o�n� �r�a�t�i�o�s�;� �a�n�d� �f�r�e�e� �l�u�n�c�h� �p�a�r�t�i�c�i�p�a�n�t� 

�p�e�r�c�e�n�t�a�g�e�s�.� 

�B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� �R�a�t�i�n�g�s� 

�E�a�c�h� �i�t�e�m� �r�e�s�p�o�n�s�e� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� 

�P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �(�A�p�p�e�n�d�i�x� �H�)� �w�a�s� �i�d�e�n�t�i�f�i�e�d� �o�n� �t�h�e� �d�a�t�a� 

�s�h�e�e�t� �a�s� �a� �o�n�e�,� �t�w�o�,� �o�r� �t�h�r�e�e�.� �T�h�e� �a� �r�e�s�p�o�n�s�e� �w�a�s� 
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�i�d�e�n�t�i�f�i�e�d� �a�s� �a� �o�n�e�,� �t�h�e� �b� �r�e�s�p�o�n�s�e� �a�s� �a� �t�w�o�,� �a�n�d� �t�h�e� �c� 

�r�e�s�p�o�n�s�e� �a�s� �a� �t�h�r�e�e�.� �T�h�e�r�e� �w�e�r�e� �s�i�x� �i�t�e�m�s� �w�i�t�h� �m�o�r�e� �t�h�a�n� 

�t�h�r�e�e� �p�o�s�s�i�b�l�e� �r�e�s�p�o�n�s�e�s� �o�r� �w�i�t�h� �f�r�e�e� �r�e�s�p�o�n�s�e�s�.� �T�h�o�s�e� 

�i�t�e�m�s� �w�e�r�e� �c�o�d�e�d� �b�a�s�e�d� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�r�i�t�e�r�i�a�:� 

�I�t�e�m� �1� 

�I�t�e�m� �o�n�e� �a�s�k�e�d� �t�h�e� �a�g�e� �o�f� �t�h�e� �f�a�c�i�l�i�t�y� �a�n�d� �p�r�o�v�i�d�e�d� 

�r�e�s�p�o�n�s�e� �c�h�o�i�c�e�s� �o�f� �a� �t�h�r�o�u�g�h� �g�.� �B�u�i�l�d�i�n�g�s� �f�i�f�t�y� �y�e�a�r�s� �o�l�d� 

�o�r� �o�l�d�e�r� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �o�n�e� �(�a� �a�n�d� �b�)�;� �b�u�i�l�d�i�n�g�s� �a�t� 

�l�e�a�s�t� �t�w�e�n�t�y� �y�e�a�r�s� �o�l�d� �b�u�t� �l�e�s�s� �t�h�a�n� �f�i�f�t�y� �y�e�a�r�s� �o�l�d� �w�e�r�e� 

�i�d�e�n�t�i�f�i�e�d� �a�s� �t�w�o� �(�c�,� �d�,� �a�n�d� �e�)�;� �b�u�i�l�d�i�n�g�s� �u�n�d�e�r� �t�w�e�n�t�y� 

�y�e�a�r�s� �o�l�d� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �t�h�r�e�e� �(�f� �a�n�d� �g�)�.� 

�I�t�e�m� �1�1� 

�I�t�e�m� �1�1� �a�s�k�e�d� �t�h�e� �r�e�s�p�o�n�d�e�r� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �f�a�c�i�l�i�t�i�e�s� 

�a�d�j�a�c�e�n�t� �t�o�,� �o�r� �p�a�r�t� �o�f�,� �t�h�e� �s�c�h�o�o�l� �c�o�m�p�l�e�x�.� �T�h�e�r�e� �w�e�r�e� 

�s�e�v�e�n� �p�o�s�s�i�b�l�e� �f�a�c�i�l�i�t�i�e�s� �l�i�s�t�e�d� �a�n�d� �s�p�a�c�e� �f�o�r� �o�t�h�e�r� 

�l�i�s�t�i�n�g�s�.� �T�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �o�n�e� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� �t�w�o� �o�r� 

�f�e�w�e�r� �a�d�j�a�c�e�n�t� �f�a�c�i�l�i�t�i�e�s�;� �t�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �t�w�o� �i�f� �i�t� 

�i�n�d�i�c�a�t�e�d� �m�o�r�e� �t�h�a�n� �t�w�o�,� �b�u�t� �f�e�w�e�r� �t�h�a�n� �f�o�u�r� �a�d�j�a�c�e�n�t� 

�f�a�c�i�l�i�t�i�e�s�;� �t�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �t�h�r�e�e� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� 

�f�o�u�r� �o�r� �m�o�r�e� �a�d�j�a�c�e�n�t� �f�a�c�i�l�i�t�i�e�s�.� 

�I�t�e�m� �1�4� 

�I�t�e�m� �1�4� �a�s�k�e�d� �t�h�e� �r�e�s�p�o�n�d�e�r� �t�o� �i�d�e�n�t�i�f�y� �a�r�e�a�s� �w�h�e�r�e� 
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�g�r�a�f�f�i�t�i� �w�a�s� �c�o�m�m�o�n�l�y� �f�o�u�n�d� �o�n� �t�h�e� �p�r�e�m�i�s�e�s�.� �S�e�v�e�n� �a�r�e�a�s� 

�w�e�r�e� �l�i�s�t�e�d� �a�n�d� �s�p�a�c�e� �w�a�s� �p�r�o�v�i�d�e�d� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �a�r�e�a�s� �t�o� 

�b�e� �l�i�s�t�e�d�.� �T�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �o�n�e� �i�f� �m�o�r�e� �t�h�a�n� �t�h�r�e�e� 

�a�r�e�a�s� �w�e�r�e� �l�i�s�t�e�d�,� �t�w�o� �i�f� �a�t� �l�e�a�s�t� �o�n�e� �b�u�t� �n�o� �m�o�r�e� �t�h�a�n� 

�t�h�r�e�e� �w�e�r�e� �l�i�s�t�e�d�,� �a�n�d� �t�h�r�e�e� �i�f� �n�o� �a�r�e�a�s� �w�e�r�e� �l�i�s�t�e�d�.� 

�I�t�e�m� �1�8� 

�I�t�e�m� �1�8� �a�s�k�e�d� �t�h�e� �r�e�s�p�o�n�d�e�r� �t�o� �i�n�d�i�c�a�t�e� �w�h�i�c�h� �u�t�i�l�i�t�i�e�s� 

�o�r� �e�q�u�i�p�m�e�n�t� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �a�n�d� �i�n� �u�s�e�a�b�l�e� �c�o�n�d�i�t�i�o�n� �i�n� �t�h�e� 

�s�c�i�e�n�c�e� �l�a�b�s�.� �F�o�u�r� �p�o�s�s�i�b�i�l�i�t�i�e�s� �w�e�r�e� �l�i�s�t�e�d�,� �a�n�d� �s�p�a�c�e� �w�a�s� 

�p�r�o�v�i�d�e�d� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �c�o�m�m�e�n�t�s�.� �T�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� 

�o�n�e� �i�f� �f�e�w�e�r� �t�h�a�n� �a�l�l� �f�o�u�r� �p�o�s�s�i�b�i�l�i�t�i�e�s� �w�e�r�e� �m�a�r�k�e�d�,� �t�w�o� �i�f� 

�a�l�l� �f�o�u�r� �p�o�s�s�i�b�i�l�i�t�i�e�s� �w�e�r�e� �m�a�r�k�e�d�,� �a�n�d� �t�h�r�e�e� �i�f� �a�l�l� �f�o�u�r� 

�p�o�s�s�i�b�i�l�i�t�i�e�s� �w�e�r�e� �m�a�r�k�e�d� �a�n�d� �a�d�d�i�t�i�o�n�a�l� �u�t�i�l�i�t�i�e�s� �a�n�d� 

�e�q�u�i�p�m�e�n�t� �w�e�r�e� �i�n�d�i�c�a�t�e�d�.� 

�I�t�e�m� �2�6� 

�I�t�e�m� �2�6� �a�s�k�e�d� �t�h�e� �a�p�p�r�o�x�i�m�a�t�e� �g�r�o�s�s� �s�q�u�a�r�e� �f�o�o�t�a�g�e� �o�f� 

�t�h�e� �f�a�c�i�l�i�t�y�.� �T�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �o�n�e� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� 

�f�e�w�e�r� �t�h�a�n� �1�1�0� �s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t�,� �t�w�o� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� 

�a�t� �l�e�a�s�t� �1�1�0� �s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t� �b�u�t� �f�e�w�e�r� �t�h�a�n� �1�4�5� 

�s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t�,� �a�n�d� �t�h�r�e�e� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� �a�t� �l�e�a�s�t� 

�1�4�5� �s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t�.� 
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�I�t�e�m� �2�7� 

�I�t�e�m� �2�7� �a�s�k�e�d� �t�h�e� �a�p�p�r�o�x�i�m�a�t�e� �a�c�r�e�a�g�e� �o�f� �t�h�e� �s�c�h�o�o�l� 

�s�i�t�e�.� �T�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �o�n�e� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� �1�5� �o�r� 

�f�e�w�e�r� �a�c�r�e�s�;� �t�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� �t�w�o� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� �m�o�r�e� 

�t�h�a�n� �1�5� �b�u�t� �f�e�w�e�r� �t�h�a�n� �3�0� �a�c�r�e�s�;� �a�n�d� �t�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �c�o�d�e�d� 

�t�h�r�e�e� �i�f� �i�t� �i�n�d�i�c�a�t�e�d� �3�0� �o�r� �m�o�r�e� �a�c�r�e�s�.� 

�A�v�e�r�a�g�e� �B�u�i�l�d�i�n�g� �R�a�t�i�n�g� 

�T�h�e� �i�t�e�m�s� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �w�e�r�e� �a�v�e�r�a�g�e�d� �t�o� �d�e�r�i�v�e� �a� �s�c�o�r�e� �w�h�i�c�h� �r�a�n�g�e�d� 

�f�r�o�m� �o�n�e� �t�o� �t�h�r�e�e� �f�o�r� �o�v�e�r�a�l�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� �T�h�e� 

�s�i�x�t�e�e�n� �i�t�e�m�s� �r�e�l�a�t�e�d� �t�o� �s�t�r�u�c�t�u�r�a�l� �c�o�n�d�i�t�i�o�n� �a�n�d� �t�h�e� �t�e�n� 

�i�t�e�m�s� �r�e�l�a�t�e�d� �t�o� �c�o�s�m�e�t�i�c� �c�o�n�d�i�t�i�o�n� �w�e�r�e� �a�v�e�r�a�g�e�d� �s�e�p�a�r�a�t�e�l�y� 

�t�o� �a�r�r�i�v�e� �a�t� �s�t�r�u�c�t�u�r�a�l� �a�n�d� �c�o�s�m�e�t�i�c� �s�u�b�s�c�o�r�e�s� �r�a�n�g�i�n�g� �f�r�o�m� 

�o�n�e� �t�o� �t�h�r�e�e�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �s�c�o�r�e�s� �w�e�r�e� �g�r�o�u�p�e�d� �i�n�t�o� �t�w�o� �o�r� 

�t�h�r�e�e� �c�a�t�e�g�o�r�i�e�s� �i�n� �o�r�d�e�r� �t�o� �c�o�m�p�a�r�e� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�b�e�h�a�v�i�o�r� �f�a�c�t�o�r�s� �b�e�t�w�e�e�n� �o�r� �a�m�o�n�g� �t�h�e� �g�r�o�u�p�s�.� 

�G�r�o�u�p�i�n�g� �o�f� �B�u�i�l�d�i�n�g� �S�c�o�r�e�s� �i�n�t�o� �C�a�t�e�g�o�r�i�e�s� 

�F�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� �g�e�n�e�r�a�t�e�d� �f�o�r� �e�a�c�h� �o�f� �t�h�e� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �s�c�o�r�e�s�:� �c�o�s�m�e�t�i�c�,� �s�t�r�u�c�t�u�r�a�l�,� �a�n�d� 

�o�v�e�r�a�l�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� �T�h�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g�s� 

�w�e�r�e� �a�s�s�i�g�n�e�d� �f�r�o�m� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�.� 

�T�h�e� �o�v�e�r�a�l�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �s�c�o�r�e�s� �w�e�r�e� �c�o�n�v�e�r�t�e�d� �t�o� 

�o�n�e� �(�s�u�b�s�t�a�n�d�a�r�d�)� �i�f� �t�h�e�y� �f�e�l�l� �b�e�l�o�w� �2�.�2�,� �t�w�o� �(�s�t�a�n�d�a�r�d�)� �i�f� 
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�t�h�e�y� �f�e�l�l� �a�t� �o�r� �a�b�o�v�e� �2�.�2� �a�n�d� �b�e�l�o�w� �2�.�5�,� �a�n�d� �t�h�r�e�e� �(�a�b�o�v�e� 

�s�t�a�n�d�a�r�d�)� �i�f� �t�h�e�y� �f�e�l�l� �a�t� �o�r� �a�b�o�v�e� �2�.�5�.� �T�h�e� �c�o�s�m�e�t�i�c� �s�c�o�r�e�s� 

�w�e�r�e� �c�o�n�v�e�r�t�e�d� �t�o� �a� �o�n�e� �(�l�o�w�e�r�)� �i�f� �t�h�e�y� �f�e�l�l� �b�e�l�o�w� �2�.�5� �a�n�d� �a� 

�t�w�o� �(�u�p�p�e�r�)� �i�f� �t�h�e�y� �f�e�l�l� �a�t� �o�r� �a�b�o�v�e� �2�.�5�.� �T�h�e� �s�t�r�u�c�t�u�r�a�l� 

�s�c�o�r�e�s� �w�e�r�e� �c�o�n�v�e�r�t�e�d� �t�o� �a� �o�n�e� �(�l�o�w�e�r�)� �i�f� �t�h�e�y� �f�e�l�l� �b�e�l�o�w� 

�2�.�2� �a�n�d� �a� �t�w�o� �(�u�p�p�e�r�)� �i�f� �t�h�e�y� �f�e�l�l� �a�t� �o�r� �a�b�o�v�e� �2�.�2�.� �T�a�b�l�e� �l� 

�i�n�d�i�c�a�t�e�s� �t�h�e� �c�o�u�n�t� �a�n�d� �r�a�n�g�e� �o�f� �s�c�o�r�e�s� �i�n� �e�a�c�h� �c�a�t�e�g�o�r�y�.� 

�A�d�j�u�s�t�e�d� �A�c�h�i�e�v�e�m�e�n�t� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� 

�O�n�c�e� �t�h�e� �r�a�t�i�n�g�s� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d�,� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e� 

�m�e�a�n�s� �f�o�r� �e�a�c�h� �s�u�b�t�e�s�t� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�m�o�n�g� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g�s� �u�s�i�n�g� �a�n�a�l�y�s�i�s� �o�f� �c�o�v�a�r�i�a�n�c�e� �t�o� �a�d�j�u�s�t� �t�h�e� 

�m�e�a�n�s�.� �T�h�e� �c�o�v�a�r�i�a�t�e� �w�a�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �w�h�o� �d�i�d� 

�n�o�t� �q�u�a�l�i�f�y� �f�o�r� �f�r�e�e� �o�r� �r�e�d�u�c�e�d� �l�u�n�c�h�.� �T�h�i�s� �f�a�c�t�o�r� �w�a�s� �u�s�e�d� 

�t�o� �a�d�j�u�s�t� �t�h�e� �m�e�a�n�s� �f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s� �b�e�c�a�u�s�e� �o�f� �i�t�s� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� �f�i�n�a�n�c�i�a�l� �s�t�a�t�u�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.� 

�A�c�h�i�e�v�e�m�e�n�t� �a�n�d� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�T�h�e� �a�d�j�u�s�t�e�d� �a�c�h�i�e�v�e�m�e�n�t� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �f�o�r� �t�h�e� �T�e�s�t� 

�o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �g�r�a�d�e� �1�1� �d�u�r�i�n�g� �s�c�h�o�o�l� �y�e�a�r� 

�1�9�9�1�-�9�2� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�r�a�t�i�n�g�s� �(�T�a�b�l�e� �2�)�.� 
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�T�a�b�l�e� �1� 

�T�h�e� �R�a�n�g�e�,� �C�o�u�n�t�,� �a�n�d� �P�e�r�c�e�n�t�a�g�e� �o�f� �S�c�o�r�e�s� �i�n� �E�a�c�h� �C�a�t�e�g�o�r�y�:� 

�B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n�,� �C�o�s�m�e�t�i�c� �C�o�n�d�i�t�i�o�n�,� �a�n�d� �S�t�r�u�c�t�u�r�a�l� 

�C�o�n�d�i�t�i�o�n� 

� � 

� � 

�R�A�N�G�E� �N� �%� 

�B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�s�u�b�s�t�a�n�d�a�r�d� �1�.�9� �-� �2�.�1� �1�0� �2�4�.�4� 

�s�t�a�n�d�a�r�d� �2�.�2� �-� �2�.�4� �2�1� �5�1�.�2� 

�a�b�o�v�e� �s�t�a�n�d�a�r�d� �2�.�5� �-� �2�.�8� �1�0� �2�4�.�4� 

�C�o�s�m�e�t�i�c� �C�o�n�d�i�t�i�o�n� 

�l�o�w�e�r� �2�.�0� �-� �2�.�4� �2�0� �4�8�.�8� 

�u�p�p�e�r� �2�.�5� �-� �3�.�0� �2�1� �5�1�.�2� 

�S�t�r�u�c�t�u�r�a�l� �C�o�n�d�i�t�i�o�n� 

�l�o�w�e�r� �1�.�6� �-� �2�.�1� �2�4� �5�8�.�5� 

�u�p�p�e�r� �2�.�2� �-� �2�.�7� �1�7� �4�1�.�5� 

� � 

�N�o�t�e�.� �T�h�e� �s�c�o�r�e�s� �i�n�d�i�c�a�t�e�d� �i�n� �t�h�e� �r�a�n�g�e� �c�o�l�u�m�n� �w�e�r�e� �d�e�r�i�v�e�d� 
� � 

�f�r�o�m� �r�e�s�p�o�n�s�e�s� �t�o� �i�t�e�m�s� �i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� 

�P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t�.� 
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�T�a�b�l�e� �2� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �A�c�h�i�e�v�e�m�e�n�t� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �a�n�d� �P�e�r�c�e�n�t�i�l�e� 

�R�a�n�k�s� �o�n� �t�h�e� �S�u�b�t�e�s�t� �o�f� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �f�o�r� 

�G�r�a�d�e� �_� �1�1� �D�u�r�i�n�g� �S�c�h�o�o�l� �Y�e�a�r� �1�9�9�1�-�9�2� �a�n�d� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�R�a�t�i�n�g�s� 

� � 

� � 

� � 

�O�V�E�R�A�L�L� �B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

�S�U�B�S�T�A�N�D�A�R�D� �S�T�A�N�D�A�R�D� �A�B�O�V�E� �S�T�A�N�D�A�R�D� 
�N�=�1�0� �N�=�2�1� �N�=�1�0� 

�x� �P�R� �x� �P�R� �x� �P�R� 
�A�c�h�i�e�v�e�m�e�n�t�:� 

�R�e�a�d�i�n�g� 
�C�o�m�p�r�e�h�e�n�s�i�o�n� �1�8�5� �4�7� �1�8�5� �4�7� �1�8�8� �5�1� 

�M�a�t�h�e�m�a�t�i�c�s� �1�7�9� �4�3� �1�8�0� �4�5� �1�8�1� �4�7� 
�!� �_� 

�W�r�i�t�t�e�n� �e�x�p� �1�9�1� �5�7� �1�8�6� �5�1� �1�9�3� �5�9� 

�S�o�u�r�c�e�s� �1�8�9� �4�8� �1�9�1� �5�0� �1�9�3� �5�2� 

�B�a�s�i�c� �C�o�m�p�o�s�i�t�e� �1�8�6� �4�9� �1�8�6� �4�9� �1�8�9� �5�3� 

�S�o�c� �S�t�u�d�i�e�s� �1�9�0� �4�8� �1�9�0� �4�8� �1�9�2� �5�1� 

�S�c�i�e�n�c�e� �1�9�0� �5�0� �1�9�3� �5�5� �1�9�3� �5�5� 

�C�o�m�p�l�e�t�e� �1�8�7� �4�7� �1�8�8� �4�9� �1�9�0� �5�2� 
�C�o�m�p�o�s�i�t�e� 

� � 

�N�o�t�e�.� �S�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� 
� � 

�s�t�a�t�u�s�.� �P�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� �h�a�v�e� �b�e�e�n� �d�e�r�i�v�e�d� �f�r�o�m� �s�c�a�l�e� �s�c�o�r�e� 

�m�e�a�n�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 
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�A� �c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �o�f� �s�u�b�s�t�a�n�d�a�r�d� 

�b�u�i�l�d�i�n�g�s� �a�n�d� �a�b�o�v�e� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �s�h�o�w�e�d� �a�n� �i�n�c�r�e�a�s�e� �i�n� 

�t�h�e� �s�c�o�r�e�s� �o�n� �e�v�e�r�y� �s�u�b�t�e�s�t� �a�n�d� �a� �r�e�s�u�l�t�i�n�g� �c�o�m�p�l�e�t�e� 

�c�o�m�p�o�s�i�t�e� �s�c�o�r�e� �i�n�c�r�e�a�s�e� �f�r�o�m� �1�8�7� �t�o� �1�9�0�.� �T�h�e� �c�o�m�p�a�r�i�s�o�n� 

�a�m�o�n�g� �t�h�e� �t�h�r�e�e� �b�u�i�l�d�i�n�g� �c�a�t�e�g�o�r�i�e�s� �s�h�o�w�e�d� �a� �s�t�e�a�d�y� �i�n�c�r�e�a�s�e� 

�i�n� �m�a�t�h�e�m�a�t�i�c�s�,� �s�o�u�r�c�e�s�,� �s�c�i�e�n�c�e� �a�n�d� �c�o�m�p�l�e�t�e� �c�o�m�p�o�s�i�t�e� 

�s�c�o�r�e�s�.� �I�t� �s�h�o�w�e�d� �n�o� �c�h�a�n�g�e� �b�e�t�w�e�e�n� �s�u�b�s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� 

�a�n�d� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �i�n� �r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n�,� �b�a�s�i�c� 

�c�o�m�p�o�s�i�t�e� �a�n�d� �s�o�c�i�a�l� �s�t�u�d�i�e�s�;� �a�n�d� �i�t� �s�h�o�w�e�d� �a� �d�e�c�l�i�n�e� �i�n� 

�w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n� �f�r�o�m� �s�u�b�s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �t�o� �s�t�a�n�d�a�r�d� 

�b�u�i�l�d�i�n�g�s�.� �T�h�e�r�e� �w�a�s� �a�n� �i�n�c�r�e�a�s�e� �i�n� �s�c�o�r�e�s� �f�r�o�m� �s�t�a�n�d�a�r�d� �t�o� 

�a�b�o�v�e� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �i�n� �a�l�l� �c�a�t�e�g�o�r�i�e�s� �b�u�t� �s�c�i�e�n�c�e�,� 

�w�h�e�r�e� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �r�e�m�a�i�n�e�d� �t�h�e� �s�a�m�e�.� �N�o� �b�u�i�l�d�i�n�g� 

�h�a�d� �t�h�e� �a�d�d�i�t�i�o�n�a�l� �s�c�i�e�n�c�e� �l�a�b�o�r�a�t�o�r�y� �f�a�c�i�l�i�t�i�e�s� �n�e�e�d�e�d� �t�o� 

�r�a�t�e� �i�t� �a�s� �a�b�o�v�e� �s�t�a�n�d�a�r�d�,� �w�h�i�c�h� �m�i�g�h�t� �h�a�v�e� �a�f�f�e�c�t�e�d� �s�t�u�d�e�n�t� 

�a�c�h�i�e�v�e�m�e�n�t� �o�n� �t�h�e� �s�c�i�e�n�c�e� �s�u�b�t�e�s�t� �a�s� �i�t� �w�a�s� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� 

�o�v�e�r�a�l�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� 

�B�e�c�a�u�s�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� �a�r�e� �o�f�t�e�n� �u�s�e�d� �f�o�r� �c�o�m�p�a�r�i�s�o�n� 

�p�u�r�p�o�s�e�s�,� �T�a�b�l�e� �2� �a�l�s�o� �p�r�o�v�i�d�e�s� �t�h�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �e�a�c�h� �a�d�j�u�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�.� �T�h�e� �l�a�r�g�e�s�t� 

�i�n�c�r�e�a�s�e� �i�n� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �f�r�o�m� �s�u�b�s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �t�o� 

�a�b�o�v�e� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �w�a�s� �f�i�v�e� �p�e�r�c�e�n�t�i�l�e� �p�o�i�n�t�s�.� �T�h�a�t� 

�o�c�c�u�r�r�e�d� �i�n� �t�h�e� �s�c�i�e�n�c�e� �s�u�b�t�e�s�t� �a�n�d� �i�n� �t�h�e� �c�o�m�p�l�e�t�e� 

�c�o�m�p�o�s�i�t�e�.� �A�s� �w�a�s� �t�h�e� �c�a�s�e� �w�i�t�h� �t�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s�,� �t�h�e� 

�p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �e�i�t�h�e�r� �r�e�m�a�i�n�e�d� �t�h�e� �s�a�m�e� �o�r� �i�n�c�r�e�a�s�e�d�,� 
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�r�e�s�u�l�t�i�n�g� �i�n� �o�v�e�r�a�l�l� �g�a�i�n�.� �T�h�e� �e�x�c�e�p�t�i�o�n� �w�a�s� �i�n� �t�h�e� 

�p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �o�n� �w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n�,� �w�h�i�c�h� �a�c�t�u�a�l�l�y� 

�d�e�c�r�e�a�s�e�d� �f�r�o�m� �s�u�b�s�t�a�n�d�a�r�d� �(�5�7�%�i�l�e�)� �t�o� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� 

�(�5�1�%�i�l�e�)� �a�n�d� �t�h�e�n� �i�n�c�r�e�a�s�e�d� �f�r�o�m� �s�t�a�n�d�a�r�d� �(�5�1�%�i�l�e�)� �t�o� �a�b�o�v�e� 

�s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g�s� �(�5�9�%�i�l�e�)�,� �r�e�s�u�l�t�i�n�g� �i�n� �a� �n�e�t� �g�a�i�n� �o�f� �t�w�o� 

�p�e�r�c�e�n�t�i�l�e� �p�o�i�n�t�s�.� 

�A�c�h�i�e�v�e�m�e�n�t� �a�n�d� �C�o�s�m�e�t�i�c� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�T�e�n� �q�u�e�s�t�i�o�n�s� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� 

�P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)� �a�d�d�r�e�s�s�e�d� �c�o�s�m�e�t�i�c� �c�o�n�d�i�t�i�o�n�s�.� 

�T�h�e�y� �t�a�r�g�e�t�e�d� �i�n�t�e�r�i�o�r� �a�n�d� �e�x�t�e�r�i�o�r� �p�a�i�n�t�,� �g�r�o�u�n�d�s�,� 

�g�r�a�f�f�i�t�i�,� �a�n�d� �f�l�o�o�r� �m�a�i�n�t�e�n�a�n�c�e�.� �T�h�e�s�e� �a�r�e�a�s� �w�e�r�e� 

�r�e�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �m�o�d�e�l� �d�e�s�i�g�n� �a�s� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s� �w�h�i�c�h� 

�w�o�u�l�d� �a�f�f�e�c�t� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� 

�i�n�d�i�r�e�c�t�l�y� �t�h�r�o�u�g�h� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�.� �T�h�e� �s�c�h�o�o�l�s� �w�e�r�e� 

�d�i�v�i�d�e�d� �i�n�t�o� �l�o�w�e�r�-� �o�r� �u�p�p�e�r�-�s�c�o�r�i�n�g� �s�c�h�o�o�l�s� �b�a�s�e�d� �o�n� �t�h�e�i�r� 

�r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �c�o�s�m�e�t�i�c� �i�t�e�m�s�.� 

�T�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �f�o�r� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� 

�P�r�o�f�i�c�i�e�n�c�y� �w�e�r�e� �a�d�j�u�s�t�e�d� �f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s� �a�n�d� �t�h�e�n� 

�c�o�m�p�a�r�e�d� �f�o�r� �t�h�e� �t�w�o� �g�r�o�u�p�s� �(�T�a�b�l�e� �3�)�.� �I�n� �e�v�e�r�y� �s�u�b�t�e�s�t� 

�e�x�c�e�p�t� �s�o�c�i�a�l� �s�t�u�d�i�e�s�,� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� �h�i�g�h�e�r� �i�n� 

�t�h�e� �u�p�p�e�r� �g�r�o�u�p� �o�f� �b�u�i�l�d�i�n�g�s�.� �T�h�e� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� 

�g�r�o�u�p�s� �r�a�n�g�e�d� �f�r�o�m� �a� �l�o�w� �o�f� �o�n�e� �i�n� �b�a�s�i�c� �c�o�m�p�o�s�i�t�e� �t�o� �a� �h�i�g�h� 
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�T�a�b�l�e� �3� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �A�c�h�i�e�v�e�m�e�n�t� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �a�n�d� �P�e�r�c�e�n�t�i�l�e� 

�R�a�n�k�s� �o�n� �t�h�e� �S�u�b�t�e�s�t�s� �o�f� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� 

�f�o�r� �G�r�a�d�e� �1�1� �D�u�r�i�n�g� �S�c�h�o�o�l� �Y�e�a�r� �1�9�9�1�-�9�2� �w�i�t�h� �C�o�s�m�e�t�i�c� 

�B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� �R�a�t�i�n�g�s� 

� � 

�C�O�S�M�E�T�I�C� �B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

� � 

�L�O�W�E�R� �S�C�O�R�E�S� �U�P�P�E�R� �S�C�O�R�E�S� 

� � 

�N�=�2�0� �N�=�2�1� 

�x� �P�R� �x� �P�R� 
�A�c�h�i�e�v�e�m�e�n�t�:� 

�R�e�a�d�i�n�g� 
�C�o�m�p�r�e�h�e�n�s�i�o�n� �1�8�5� �4�7� �1�8�7� �5�0� 

�M�a�t�h�e�m�a�t�i�c�s� �1�7�9� �4�3� �1�8�1� �4�7� 

�W�r�i�t�t�e�n� �e�x�p� �1�8�8� �5�4� �1�9�0� �5�6� 

�S�o�u�r�c�e�s� �1�9�0� �4�9� �1�9�2� �5�1� 

�B�a�s�i�c� �C�o�m�p�o�s�i�t�e� �1�8�6� �4�9� �1�8�7� �5�0� 

�S�o�c� �S�t�u�d�i�e�s� �1�9�1� �5�0� �1�9�0� �4�8� 

�S�c�i�e�n�c�e� �1�9�1� �5�2� �1�9�3� �5�5� 

�C�o�m�p�l�e�t�e� 
�C�o�m�p�o�s�i�t�e� �1�8�7� �4�7� �1�8�9� �5�0� 

� � 

�N�o�t�e�.� �A�l�l� �s�t�a�n�d�a�r�d� �s�c�o�r�e� �m�e�a�n�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 
� � 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� �A�l�l� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� �h�a�v�e� �b�e�e�n� 

�d�e�r�i�v�e�d� �f�r�o�m� �s�t�a�n�d�a�r�d� �s�c�o�r�e� �m�e�a�n�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� 

�f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 

�4�9



�o�f� �t�w�o� �i�n� �e�v�e�r�y� �o�t�h�e�r� �s�u�b�t�e�s�t�,� �e�x�c�e�p�t� �t�h�e� �p�r�e�v�i�o�u�s�l�y� �n�o�t�e�d� 

�s�o�c�i�a�l� �s�t�u�d�i�e�s�.� 

�A� �c�o�m�p�a�r�i�s�o�n� �o�f� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� �i�s� �a�l�s�o� �p�r�e�s�e�n�t�e�d� �i�n� 

�T�a�b�l�e� �3�.� �T�h�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�i�n�g�s� �w�e�r�e� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� 

�a�d�j�u�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s�.� �T�h�e� �h�i�g�h�e�s�t� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� 

�c�h�a�n�g�e� �w�a�s� �f�o�u�r� �p�o�i�n�t�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s�.� �S�o�c�i�a�l� �s�t�u�d�i�e�s� �w�a�s� 

�t�h�e� �o�n�l�y� �s�u�b�t�e�s�t� �i�n� �w�h�i�c�h� �t�h�e� �l�o�w�e�r� �g�r�o�u�p� �(�5�0�%�i�l�e�)� �h�a�d�a� 

�h�i�g�h�e�r� �m�e�a�n� �t�h�a�n� �t�h�e� �u�p�p�e�r� �g�r�o�u�p� �(�4�8�%�i�l�e�)�.� �T�h�e� �c�o�m�p�l�e�t�e� 

�c�o�m�p�o�s�i�t�e�,� �s�c�i�e�n�c�e�,� �a�n�d� �r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n� �m�e�a�n�s� �w�e�r�e� 

�s�e�p�a�r�a�t�e�d� �b�y� �t�h�r�e�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�.� 

�A�c�h�i�e�v�e�m�e�n�t� �a�n�d� �S�t�r�u�c�t�u�r�a�l� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�S�i�x�t�e�e�n� �q�u�e�s�t�i�o�n�s� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� 

�P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �a�d�d�r�e�s�s�e�d� �s�t�r�u�c�t�u�r�a�l� �c�o�n�d�i�t�i�o�n�s�,� �w�h�i�c�h� 

�i�n�c�l�u�d�e�d� �w�i�n�d�o�w�s�,� �h�e�a�t�,� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g�,� �a�c�o�u�s�t�i�c�s�,� 

�l�i�g�h�t�i�n�g�,� �w�a�l�l� �c�o�l�o�r�,� �b�u�i�l�d�i�n�g� �a�g�e�,� �d�e�n�s�i�t�y� �o�r� �c�r�o�w�d�i�n�g�,� �a�n�d� 

�s�c�i�e�n�c�e� �l�a�b� �q�u�a�l�i�t�y�.� �T�h�e�s�e� �a�r�e�a�s� �w�e�r�e� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� 

�m�o�d�e�l� �d�e�s�i�g�n� �a�s� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s� �w�h�i�c�h� �w�o�u�l�d� �a�f�f�e�c�t� 

�s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �d�i�r�e�c�t�l�y�.� �E�a�c�h� 

�a�r�e�a� �w�a�s� �c�h�o�s�e�n� �b�e�c�a�u�s�e� �i�t� �h�a�d� �b�e�e�n� �e�x�p�l�o�r�e�d� �f�o�r� �i�t�s� 

�p�o�s�s�i�b�l�e� �i�m�p�a�c�t� �o�n� �p�r�o�d�u�c�t�i�o�n� �i�n� �b�u�s�i�n�e�s�s� �o�r� �l�e�a�r�n�i�n�g� �i�n� 

�e�d�u�c�a�t�i�o�n�.� �T�a�b�l�e� �4� �c�o�n�t�a�i�n�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �a�n�a�l�y�s�i�s� �o�f� 

�a�d�j�u�s�t�e�d� �a�c�h�i�e�v�e�m�e�n�t� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �b�e�t�w�e�e�n� �t�h�e� �s�c�h�o�o�l�s� 

�w�i�t�h� �l�o�w�e�r� �s�t�r�u�c�t�u�r�a�l� �c�o�n�d�i�t�i�o�n� �s�c�o�r�e�s� �a�n�d� �t�h�o�s�e� �w�i�t�h� �u�p�p�e�r� 
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�T�a�b�l�e� �4� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �A�c�h�i�e�v�e�m�e�n�t� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �a�n�d� �P�e�r�c�e�n�t�i�l�e� 

�R�a�n�k�s� �o�n� �t�h�e� �S�u�b�t�e�s�t�s� �o�f� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� 

�f�o�r� �G�r�a�d�e� �1�1� �D�u�r�i�n�g� �S�c�h�o�o�l� �Y�e�a�r� �1�9�9�1�-�9�2� �a�n�d� �S�t�r�u�c�t�u�r�a�l� 

�B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� �R�a�t�i�n�g�s� 

� � 

�S�T�R�U�C�T�U�R�A�L� �B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

� � 

�L�O�W�E�R� �S�C�O�R�E�S� �U�P�P�E�R� �S�C�O�R�E�S� 

� � 

�N�=�2�4� �N�=�1�7� 

�x� �P�R� �x� �P�R� 

�A�c�h�i�e�v�e�m�e�n�t�:� 

�R�e�a�d�i�n�g� 
�C�o�m�p�r�e�h�e�n�s�i�o�n� �1�8�6� �4�9� �1�8�5� �4�7� 

�M�a�t�h�e�m�a�t�i�c�s� �1�8�0� �4�5� �1�8�0� �4�5� 

�W�r�i�t�t�e�n� �E�x�p� �1�8�9� �5�5� �1�9�0� �5�6� 

�S�o�u�r�c�e�s� �1�9�1� �5�0� �1�9�1� �5�0� 

�B�a�s�i�c� �C�o�m�p�o�s�i�t�e� �1�8�7� �5�0� �1�8�6� �4�9� 

�S�o�c� �S�t�u�d�i�e�s� �1�9�1� �5�0� �1�9�0� �4�8� 

�S�c�i�e�n�c�e� �1�9�3� �5�5� �1�9�2� �5�3� 

�C�o�m�p�l�e�t�e� 
�C�o�m�p�o�s�i�t�e� �1�8�9� �5�0� �1�8�8� �4�9� 

� � 

�N�o�t�e�.� �T�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� �T�h�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� �h�a�v�e� �b�e�e�n� 

�d�e�r�i�v�e�d� �f�r�o�m� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 

�5�1



�s�t�r�u�c�t�u�r�a�l� �c�o�n�d�i�t�i�o�n� �s�c�o�r�e�s�.� �D�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �g�r�o�u�p�s� 

�w�e�r�e� �s�m�a�l�l�,� �n�o� �m�o�r�e� �t�h�a�n� �o�n�e� �p�o�i�n�t� �a�n�d� �n�o�t� �c�o�n�s�i�s�t�e�n�t� �i�n� 

�f�a�v�o�r�i�n�g� �o�n�e� �o�r� �t�h�e� �o�t�h�e�r� �g�r�o�u�p�.� 

�P�e�r�c�e�n�t�i�l�e� �r�a�n�k� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �a�c�h�i�e�v�e�m�e�n�t� �s�c�a�l�e� �s�c�o�r�e� 

�m�e�a�n�s� �o�f� �s�u�b�t�e�s�t�s� �b�e�t�w�e�e�n� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�l�o�w�e�r� �a�n�d� �u�p�p�e�r� �g�r�o�u�p�s�,� �a�l�s�o� �c�o�n�t�a�i�n�e�d� �i�n� �T�a�b�l�e� �4�,� �r�e�v�e�a�l�e�d� 

�a� �d�i�f�f�e�r�e�n�c�e� �o�f� �n�o� �m�o�r�e� �t�h�a�n� �t�w�o� �p�e�r�c�e�n�t�i�l�e� �p�o�i�n�t�s� �i�n� �a�n�y� 

�s�u�b�t�e�s�t�.� �F�i�v�e� �s�u�b�t�e�s�t�s� �s�h�o�w�e�d� �u�p�p�e�r� �g�r�o�u�p� �m�e�a�n�s� �s�m�a�l�l�e�r� 

�t�h�a�n� �l�o�w�e�r� �g�r�o�u�p� �m�e�a�n�s�,� �t�w�o� �s�u�b�t�e�s�t�s� �s�h�o�w�e�d� �e�q�u�a�l� 

�m�e�a�n�s�,� �a�n�d� �o�n�l�y� �w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n� �s�h�o�w�e�d� �a� �s�l�i�g�h�t� �i�n�c�r�e�a�s�e� 

�o�f� �o�n�e� �p�e�r�c�e�n�t�i�l�e� �p�o�i�n�t�.� 

�B�e�h�a�v�i�o�r� �a�n�d� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�T�h�r�e�e� �b�e�h�a�v�i�o�r� �f�a�c�t�o�r�s� �w�e�r�e� �a�d�j�u�s�t�e�d� �f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� 

�s�t�a�t�u�s� �a�n�d� �t�h�e�n� �u�t�i�l�i�z�e�d� �f�o�r� �c�o�m�p�a�r�i�s�o�n� �a�c�r�o�s�s� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n�s�.� �S�u�s�p�e�n�s�i�o�n�s�,� �e�x�p�u�l�s�i�o�n�s�,� �a�n�d� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� 

�a�b�u�s�e� �i�n�c�i�d�e�n�t�s� �w�e�r�e� �g�a�t�h�e�r�e�d� �f�o�r� �t�h�e� �1�9�9�1�-�9�2� �s�c�h�o�o�l� �y�e�a�r� 

�a�n�d� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t� �p�o�p�u�l�a�t�i�o�n� �t�o� �a�r�r�i�v�e� �a�t� �i�n�c�i�d�e�n�t� 

�p�e�r� �s�t�u�d�e�n�t� �r�a�t�i�o�s�.� �F�o�r� �e�x�a�m�p�l�e� �a� �s�c�h�o�o�l� �w�i�t�h� �a� �p�o�p�u�l�a�t�i�o�n� 

�o�f� �3�0�0� �s�t�u�d�e�n�t�s� �a�n�d� �4�5� �e�x�p�u�l�s�i�o�n�s� �w�o�u�l�d� �h�a�v�e� �a� �.�1�5� �i�n�c�i�d�e�n�t� 

�p�e�r� �s�t�u�d�e�n�t� �r�a�t�i�o�;� �t�h�a�t� �r�a�t�i�o� �t�r�a�n�s�l�a�t�e�s� �t�o� �1�5� �i�n�c�i�d�e�n�t�s� �p�e�r� 

�1�0�0� �s�t�u�d�e�n�t�s�.� �T�h�e�s�e� �r�a�t�i�o�s� �w�e�r�e� �t�h�e�n� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� 

�s�u�b�s�t�a�n�d�a�r�d�,� �s�t�a�n�d�a�r�d�,� �a�n�d� �a�b�o�v�e� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g� 

�5�2



�c�o�n�d�i�t�i�o�n�s� �(�T�a�b�l�e� �5�)�.� �S�u�s�p�e�n�s�i�o�n�s� �a�n�d� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� 

�a�b�u�s�e� �r�a�t�i�o�s� �w�e�r�e� �h�i�g�h�e�r� �a�s� �t�h�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �i�m�p�r�o�v�e�d�.� 

�E�x�p�u�l�s�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �.�0�0�4� �-�-� �.�4� �e�x�p�u�l�s�i�o�n�s� �p�e�r� �1�0�0� 

�s�t�u�d�e�n�t�s� �o�r� �f�o�u�r� �e�x�p�u�l�s�i�o�n�s� �p�e�r� �1�0�0�0� �s�t�u�d�e�n�t�s� �-�-� �i�n� 

�s�u�b�s�t�a�n�d�a�r�d� �g�r�o�u�p� �t�o� �.�0�0�2� �i�n� �t�h�e� �s�t�a�n�d�a�r�d� �g�r�o�u�p� �a�n�d� �t�h�e�n� �t�o� 

�.�0�0�5� �i�n� �t�h�e� �a�b�o�v�e� �s�t�a�n�d�a�r�d� �g�r�o�u�p�.� �T�h�e� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� 

�m�o�r�e� �d�i�s�c�i�p�l�i�n�a�r�y� �i�n�c�i�d�e�n�t�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �i�n� �h�i�g�h�e�r� 

�q�u�a�l�i�t�y� �b�u�i�l�d�i�n�g�s�.� �T�h�i�s� �c�o�n�f�l�i�c�t�e�d� �w�i�t�h� �t�h�e� �r�e�s�u�l�t�s� �o�f� 

�C�r�a�m�e�r� �(�1�9�7�9�)�.� 

�T�o� �d�e�t�e�r�m�i�n�e� �i�f� �c�o�s�m�e�t�i�c� �o�r� �s�t�r�u�c�t�u�r�a�l� �s�u�b�g�r�o�u�p�s� 

�p�r�o�v�i�d�e�d� �d�i�f�f�e�r�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�,� �m�e�a�n�s� �w�e�r�e� �c�o�m�p�a�r�e�d� �f�o�r� 

�l�o�w�e�r� �a�n�d� �u�p�p�e�r� �s�c�o�r�i�n�g� �g�r�o�u�p�s� �i�n� �e�a�c�h� �s�u�b�g�r�o�u�p�.� 

�T�h�e� �a�v�e�r�a�g�e� �b�e�h�a�v�i�o�r� �r�a�t�i�o� �s�c�o�r�e�s� �f�o�r� �s�u�s�p�e�n�s�i�o�n�,� 

�e�x�p�u�l�s�i�o�n� �a�n�d� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �w�e�r�e� �c�o�m�p�a�r�e�d� �b�e�t�w�e�e�n� 

�t�h�e� �l�o�w�e�r� �a�n�d� �u�p�p�e�r� �s�c�o�r�i�n�g� �g�r�o�u�p�s� �o�n� �t�h�e� �c�o�s�m�e�t�i�c� �i�t�e�m�s� 

�(�T�a�b�l�e� �6�)�.� �T�h�e� �g�r�o�u�p� �w�i�t�h� �h�i�g�h�e�r� �c�o�s�m�e�t�i�c� �r�a�t�i�n�g�s� �a�l�s�o� �h�a�d� 

�h�i�g�h�e�r� �r�a�t�i�o�s� �o�f� �i�n�c�i�d�e�n�t�s� �p�e�r� �s�t�u�d�e�n�t� �o�n� �a�l�l� �t�h�r�e�e� �b�e�h�a�v�i�o�r� 

�f�a�c�t�o�r�s�.� �S�t�u�d�e�n�t� �d�i�s�c�i�p�l�i�n�a�r�y� �a�c�t�i�o�n�s� �w�e�r�e� �m�o�r�e� �f�r�e�q�u�e�n�t� �i�n� 

�c�o�s�m�e�t�i�c�a�l�l�y� �b�e�t�t�e�r� �s�c�h�o�o�l�s�.� �T�h�e� �m�o�d�e�l� �d�e�s�i�g�n� �r�e�p�r�e�s�e�n�t�e�d� 

�t�h�i�s� �a�s� �a�n� �i�n�d�i�r�e�c�t� �e�f�f�e�c�t� �t�h�r�o�u�g�h� �a�t�t�i�t�u�d�e�.� 

�T�h�e� �a�v�e�r�a�g�e� �b�e�h�a�v�i�o�r� �r�a�t�i�o� �s�c�o�r�e�s� �f�o�r� �s�u�s�p�e�n�s�i�o�n�,� 

�e�x�p�u�l�s�i�o�n�,� �a�n�d� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �w�e�r�e� �c�o�m�p�a�r�e�d� �f�o�r� 

�l�o�w�e�r�-� �a�n�d� �u�p�p�e�r�-�s�c�o�r�i�n�g� �s�c�h�o�o�l�s� �i�n� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �i�t�e�m�s� 

�(�T�a�b�l�e� �7�)�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �a�v�e�r�a�g�e� �r�a�t�i�o�s� �i�n�d�i�c�a�t�e�d� �m�o�r�e� 

�s�t�u�d�e�n�t� �d�i�s�c�i�p�l�i�n�a�r�y� �a�c�t�i�o�n�s� �i�n� �a�r�e�a�s� �o�f� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� 
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�T�a�b�l�e� �5� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �B�e�h�a�v�i�o�r�/�S�t�u�d�e�n�t� �R�a�t�i�o�s� �a�n�d� �B�u�i�l�d�i�n�g� 
� � 

�C�o�n�d�i�t�i�o�n� �R�a�t�i�n�g�s� 

� � 

� � 

� � 

�B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

�S�U�B�S�T�A�N�D�A�R�D� �S�T�A�N�D�A�R�D� �A�B�O�V�E� �S�T�A�N�D�A�R�D� 

�N�=�1�0� �N�=�2�0� �N�=�1�0� 

�B�E�H�A�V�I�O�R�:� 

�S�U�S�P�E�N�S�I�O�N�S� �3�3�9� �.� �7�4�6� �-�7�6�0� 

�E�X�P�U�L�S�I�O�N�S� �-�0�0�4� �-�0�0�2� �-�0�0�5� 

�V�I�O�L�E�N�C�E� �/� 
�S�U�B�S�T�A�N�C�E� �A�B�U�S�E� �.�0�5�7� �.�0�9�2� �.�1�1�1� 

� � 

�N�o�t�e�.� �T�h�e� �b�e�h�a�v�i�o�r�/�s�t�u�d�e�n�t� �r�a�t�i�o�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 
� � 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 
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�T�a�b�l�e� �6� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �B�e�h�a�v�i�o�r�/�S�t�u�d�e�n�t� �R�a�t�i�o�s� �f�o�r� �S�c�h�o�o�l�s� 

�G�r�o�u�p�e�d� �b�y� �C�o�s�m�e�t�i�c� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� �R�a�t�i�n�g�s� 

� � 

�C�O�S�M�E�T�I�C� �B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

� � 

�L�O�W�E�R� �S�C�O�R�E�S� �U�P�P�E�R� �S�C�O�R�E�S� 

� � 

�N�=�1�9� �N�=�2�1� 

�B�e�h�a�v�i�o�r�:� 

�S�u�s�p�e�n�s�i�o�n�s� �5�5�1� �7�3�6� 

�E�x�p�u�l�s�i�o�n�s� �-�0�0�3� �-�0�0�4� 

�V�i�o�l�e�n�c�e�/� 
�S�u�b�s�t�a�n�c�e� �A�b�u�s�e� �0�6�1� �.�1�1�3� 

�(�p�=�.� �0�3�)� �(�p�=�.� �0�3�)� 
� � 

�N�o�t�e�.� �T�h�e� �b�e�h�a�v�i�o�r�/�s�t�u�d�e�n�t� �r�a�t�i�o�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 
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�T�a�b�l�e� �7� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �B�e�h�a�v�i�o�r�/�S�t�u�d�e�n�t� �R�a�t�i�o�s� �f�o�r� �S�c�h�o�o�l�s� �G�r�o�u�p�e�d� 

�b�y� �S�t�r�u�c�t�u�r�a�l� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� �R�a�t�i�n�g�s� 

� � 

�S�T�R�U�C�T�U�R�A�L� �B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

� � 

�L�O�W�E�R� �S�C�O�R�E�S� �U�P�P�E�R� �S�C�O�R�E�S� 

� � 

�=�2�3� �N�=�1�7� 

�B�e�h�a�v�i�o�r�:� 

�S�u�s�p�e�n�s�i�o�n�s� �6�5�3� �6�4�1� 

�E�x�p�u�l�s�i�o�n�s� �-�0�0�3� �0�0�4� 

�V�i�o�l�e�n�c�e�/� 
�S�u�b�s�t�a�n�c�e� �A�b�u�s�e� �.�0�7�2� �-�1�1�0� 

�(�p�=�.�1�0�)� �(�p�=�.�1�0�)� 

� � 

�N�o�t�e�.� �T�h�e� �b�e�h�a�v�i�o�r�/�s�t�u�d�e�n�t� �r�a�t�i�o�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 
� � 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 
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�a�b�u�s�e� �i�n�c�i�d�e�n�t�s� �o�r� �a�c�t�i�o�n�s� �r�e�s�u�l�t�i�n�g� �i�n� �e�x�p�u�l�s�i�o�n� �o�c�c�u�r�r�e�d� 

�i�n� �b�e�t�t�e�r� �s�t�r�u�c�t�u�r�a�l� �f�a�c�i�l�i�t�i�e�s�.� �T�h�e� �m�o�d�e�l� �d�e�s�i�g�n� 

�r�e�p�r�e�s�e�n�t�e�d� �t�h�i�s� �a�s� �a� �d�i�r�e�c�t� �e�f�f�e�c�t� �o�f� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� 

�A� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�i�s� �w�i�t�h� �t�h�e� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� 

�r�a�t�i�o� �r�e�g�r�e�s�s�e�d� �o�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �i�n�d�i�c�a�t�e�d� �a� �p�o�s�i�t�i�v�e� 

�c�o�r�r�e�l�a�t�i�o�n� �(�r�=�.�3�2�)�.� �A� �l�i�n�e�a�r� �r�e�l�a�t�i�o�n�s�h�i�p� �e�x�i�s�t�e�d� �b�e�t�w�e�e�n� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �i�n�c�i�d�e�n�t� 

�r�a�t�i�o� �w�i�t�h� �a�n� �u�n�s�t�a�n�d�a�r�d�i�z�e�d� �p�a�r�t�i�a�l� �r�e�g�r�e�s�s�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� 

�o�f� �.�0�2� �(�p�=�.�0�4�)�.� �T�h�e� �v�a�r�i�a�n�c�e� �i�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�a�c�c�o�u�n�t�e�d� �f�o�r� �o�v�e�r� �t�e�n� �p�e�r�c�e�n�t� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �i�n� 

�v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �i�n�c�i�d�e�n�t� �r�a�t�i�o�s�.� 

�C�o�r�r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �b�e�h�a�v�i�o�r� �i�n�d�i�c�a�t�o�r�s� �a�n�d� 

�t�h�e� �t�h�r�e�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �c�a�t�e�g�o�r�i�e�s� �i�d�e�n�t�i�f�i�e�d� �a� �h�i�g�h�e�r� 

�c�o�r�r�e�l�a�t�i�o�n� �a�m�o�n�g� �o�v�e�r�a�l�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �s�t�r�u�c�t�u�r�a�l� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �a�n�d� �c�o�s�m�e�t�i�c� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �a�n�d� �t�h�e� 

�b�e�h�a�v�i�o�r� �f�a�c�t�o�r� �o�f� �v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �(�T�a�b�l�e� �8�)�.� 

�S�c�i�e�n�c�e� �E�q�u�i�p�m�e�n�t� �a�n�d� �S�c�i�e�n�c�e� �A�c�h�i�e�v�e�m�e�n�t� 

�T�w�o� �i�t�e�m�s� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �w�e�r�e� �d�i�r�e�c�t�e�d� �t�o�w�a�r�d� �s�c�i�e�n�c�e� �l�a�b� �a�d�e�q�u�a�c�y�.� �T�h�e� 

�f�i�r�s�t� �q�u�e�s�t�i�o�n�,� �i�t�e�m� �1�8�,� �a�s�s�e�s�s�e�d� �w�h�i�c�h� �f�a�c�i�l�i�t�i�e�s� �w�e�r�e� 

�a�v�a�i�l�a�b�l�e� �a�n�d� �f�u�n�c�t�i�o�n�i�n�g� �i�n� �t�h�e� �s�c�i�e�n�c�e� �l�a�b� �r�o�o�m�s�.� �T�h�e� 

�c�h�o�i�c�e�s� �w�e�r�e� �w�a�t�e�r�,� �g�a�s�,� �s�i�n�k�s�,� �a�n�d� �e�l�e�c�t�r�i�c�i�t�y�.� �I�f� �a�l�l� 

�f�o�u�r� �f�a�c�i�l�i�t�i�e�s� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �a�n�d� �f�u�n�c�t�i�o�n�a�l�,� �t�h�e� �s�c�i�e�n�c�e� 
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�T�a�b�l�e� �8� 

�P�e�a�r�s�o�n ��s� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t� �B�e�t�w�e�e�n� �t�h�e� �T�h�r�e�e� �B�e�h�a�v�i�o�r� 

�R�a�t�i�o�s� �-�-� �E�x�p�u�l�s�i�o�n�s�,� �S�u�s�p�e�n�s�i�o�n�s�,� �V�i�o�l�e�n�c�e�/�S�u�b�s�t�a�n�c�e� �A�b�u�s�e� 

�I�n�c�i�d�e�n�t�s� �p�e�r� �S�t�u�d�e�n�t� �-�-� �a�n�d� �t�h�e� �T�h�r�e�e� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�R�a�t�i�n�g�s� �-�-� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n�,� �C�o�s�m�e�t�i�c� �C�o�n�d�i�t�i�o�n�,� �a�n�d� 

�S�t�r�u�c�t�u�r�a�l� �C�o�n�d�i�t�i�o�n� 

� � 

� � 

� � 

�B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� 

�O�v�e�r�a�l�l� �C�o�s�m�e�t�i�c� �S�t�r�u�c�t�u�r�a�l� 

�N� �=� �4�2� �N� �=� �4�2� �N� �=� �4�2� 

�E�x�p�u�l�s�i�o�n�s� �-�.�0�1�8�1� �-�.�0�1�0�4� �-�0�0�9� 

�S�u�s�p�e�n�s�i�o�n�s� �-�1�8�6�5� �-�1�1�2�8� �2�1�2�2�3� 

�V�i�o�l�e�n�c�e�/� 

�S�u�b�s�t�a�n�c�e� �A�b�u�s�e� �3�1�6�7� �-� �3�6�6�8� �~� �1�6�7�7� 

� � 
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�l�a�b� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �s�t�a�n�d�a�r�d�;� �i�f� �a�n�y� �o�f� �t�h�o�s�e� �f�a�c�i�l�i�t�i�e�s� �w�e�r�e� 

�u�n�a�v�a�i�l�a�b�l�e� �o�r� �n�o�n�f�u�n�c�t�i�o�n�a�l�,� �t�h�e� �s�c�i�e�n�c�e� �l�a�b� �w�a�s� �c�o�n�s�i�d�e�r�e�d� 

�s�u�b�s�t�a�n�d�a�r�d�.� �T�h�e� �a�d�j�u�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �f�o�r� �t�h�e� �s�c�i�e�n�c�e� 

�a�c�h�i�e�v�e�m�e�n�t� �s�u�b�t�e�s�t� �o�f� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �w�e�r�e� 

�c�o�m�p�a�r�e�d� �f�o�r� �s�c�h�o�o�l�s� �w�i�t�h� �s�u�b�s�t�a�n�d�a�r�d� �a�n�d� �s�t�a�n�d�a�r�d� �r�a�t�i�n�g�s� 

�(�T�a�b�l�e� �9�)�.� �T�h�e� �s�c�h�o�o�l�s� �l�a�c�k�i�n�g� �a�t� �l�e�a�s�t� �o�n�e� �f�a�c�i�l�i�t�y� �(�N�=�1�0�)� 

�h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�9� �a�n�d� �t�h�e� �s�c�h�o�o�l�s� �p�o�s�s�e�s�s�i�n�g� �a�l�l� 

�f�a�c�i�l�i�t�i�e�s� �(�N�=�3�1�)� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�9�4�.� �T�h�i�s� 

�a�d�j�u�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �d�i�f�f�e�r�e�n�c�e� �o�f� �5� �p�o�i�n�t�s� �t�r�a�n�s�l�a�t�e�d� �i�n�t�o� 

�a� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �d�i�f�f�e�r�e�n�c�e� �o�f� �s�e�v�e�n� �p�e�r�c�e�n�t�i�l�e� �p�o�i�n�t�s�.� 

�T�h�e� �s�e�c�o�n�d� �s�c�i�e�n�c�e�-�r�e�l�a�t�e�d� �i�t�e�m� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t�,� �i�t�e�m� �1�9�,� �a�s�k�e�d� �h�o�w� �l�o�n�g� 

�a�g�o� �s�c�i�e�n�c�e� �e�q�u�i�p�m�e�n�t� �w�a�s� �u�p�d�a�t�e�d� �t�o� �c�u�r�r�e�n�t� �s�t�a�n�d�a�r�d�s�.� �T�h�e� 

�c�h�o�i�c�e�s� �w�e�r�e�:� �o�v�e�r� �t�e�n� �y�e�a�r�s� �a�g�o� �(�N�=�1�4�)�,� �b�e�t�w�e�e�n� �f�i�v�e� �a�n�d� 

�t�e�n� �y�e�a�r�s� �a�g�o� �(�N�=�1�6�)�,� �a�n�d� �f�e�w�e�r� �t�h�a�n� �f�i�v�e� �y�e�a�r�s� �a�g�o� �(�N�=�1�1�)�.� 

�T�h�e� �a�d�j�u�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n� �f�o�r� �t�h�e� �s�c�i�e�n�c�e� �s�u�b�t�e�s�t� �o�f� �t�h�e� 

�T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �e�a�c�h� �o�f� �t�h�e�s�e� �r�e�s�p�o�n�s�e� 

�g�r�o�u�p�s� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �(�T�a�b�l�e� �1�0�)�.� �T�h�e� �d�i�f�f�e�r�e�n�c�e� �a�m�o�n�g� �t�h�e� 

�t�h�r�e�e� �g�r�o�u�p�s� �w�a�s� �o�n�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �p�o�i�n�t�.� �T�h�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �f�o�r� �t�h�e� �l�o�w�e�r� �t�w�o� �g�r�o�u�p�s� �w�a�s� �1�9�2�,� �a�n�d� �t�h�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �f�o�r� �t�h�e� �u�p�p�e�r� �g�r�o�u�p� �w�a�s� �1�9�3�,� �w�h�i�c�h� �t�r�a�n�s�l�a�t�e�d� �i�n�t�o� �a� 

�d�i�f�f�e�r�e�n�c�e� �o�f� �t�w�o� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�.� 

�5�9



�T�a�b�l�e� �9� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �S�c�i�e�n�c�e� �L�a�b� �E�q�u�i�p�m�e�n�t� �A�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� 

�S�c�i�e�n�c�e� �S�u�b�t�e�s�t� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �a�n�d� �P�e�r�c�e�n�t�i�l�e� �R�a�n�k�s� �o�n� 

�t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �G�r�a�d�e� �1�1� �D�u�r�i�n�g� �S�c�h�o�o�l� 

�Y�e�a�r� �1�9�9�1�-�9�2� 

�(�S�U�R�V�E�Y� �I�T�E�M� �1�8�:� �P�L�E�A�S�E� �I�N�D�I�C�A�T�E� �W�H�I�C�H� �U�T�I�L�I�T�I�E�S� �O�R� 

�E�Q�U�I�P�M�E�N�T� �A�R�E� �A�V�A�I�L�A�B�L�E� �A�N�D� �I�N� �U�S�E�A�B�L�E� �C�O�N�D�I�T�I�O�N� �I�N� �T�H�E� 

�S�C�I�E�N�C�E� �L�A�B�S� �-� �G�A�S�,� �W�A�T�E�R�,� �S�I�N�K�S�,� �E�L�E�C�T�R�I�C�I�T�Y�)� 

� � 

� � 

�L�A�C�K�I�N�G� �A�T� �P�O�S�S�E�S�S�I�N�G� 

�L�E�A�S�T� �O�N�E� �_� �A�L�L� �_� 

�N�=�1�0� �N�=�3�1� 

�S�c�i�e�n�c�e� �A�c�h�i�e�v�e�m�e�n�t� 

�S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �1�8�9� �1�9�4� 

�P�e�r�c�e�n�t�i�l�e� �R�a�n�k� �4�9� �5�6� 

� � 

�N�o�t�e�.� �S�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 
� � 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s� �a�n�d� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �h�a�s� �b�e�e�n� �d�e�r�i�v�e�d� 

�f�r�o�m� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 
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�T�a�b�l�e� �1�0� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �S�c�i�e�n�c�e� �L�a�b� �E�q�u�i�p�m�e�n�t� �A�g�e� �w�i�t�h� �S�c�i�e�n�c�e� �S�c�a�l�e� 

�S�c�o�r�e� �M�e�a�n�s� �a�n�d� �P�e�r�c�e�n�t�i�l�e� �R�a�n�k�s� �o�n� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� 

� � 

�P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �G�r�a�d�e� �1�1� �D�u�r�i�n�g� �t�h�e� �1�9�9�1�-�9�2� �S�c�h�o�o�l� �Y�e�a�r� 

�S�U�R�V�E�Y� �I�T�E�M� �1�9�:� �H�O�W� �L�O�N�G� �A�G�O� �W�A�S� �S�C�I�E�N�C�E� �E�Q�U�I�P�M�E�N�T� �U�P�D�A�T�E�D� 

�T�O� �C�U�R�R�E�N�T� �S�T�A�N�D�A�R�D�S�?� 

� � 

� � 

� � 

�U�P�D�A�T�E�D� �U�P�D�A�T�E�D� �U�P�D�A�T�E�D� 

�O�V�E�R� �1�0� �B�E�T�W�E�E�N� �5� �L�E�S�S� �T�H�A�N� �5� 

�Y�E�A�R�S� �A�G�O� �A�N�D� �1�0� �Y�E�A�R�S� �A�G�O� 

�Y�E�A�R�S� �A�G�O� 

�N�=�1�4� �N�=�1�6� �N�=�1�1� 

�S�c�i�e�n�c�e� �A�c�h�i�e�v�e�m�e�n�t� 

�S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �1�9�2� �1�9�2� �1�9�3� 

�P�e�r�c�e�n�t�i�l�e� �R�a�n�k�s� �5�3� �5�3� �5�5� 

� � 

�N�o�t�e�.� �S�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� �S�E�S� �a�n�d� 

�p�e�r�c�e�n�t�i�l�e� �r�a�n�k�i�n�g�s� �h�a�v�e� �b�e�e�n� �d�e�r�i�v�e�d� �f�r�o�m� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� 

�w�h�i�c�h� �h�a�v�e� �b�e�e�n� �a�d�j�u�s�t�e�d� �f�o�r� �S�E�S�.� 
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�I�n�d�i�v�i�d�u�a�l� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� �F�a�c�t�o�r�s� �a�n�d� �A�c�h�i�e�v�e�m�e�n�t� 

�I�n� �o�r�d�e�r� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �e�a�c�h� 

�i�n�d�i�v�i�d�u�a�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �f�a�c�t�o�r�,� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �i�t�e�m� 

�r�e�s�p�o�n�s�e�s� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �o�f� 

�c�o�m�p�l�e�t�e� �c�o�m�p�o�s�i�t�e� �o�n� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y�.� �T�h�e� 

�f�i�r�s�t� �f�i�f�t�e�e�n� �i�t�e�m�s�,� �t�h�e� �n�u�m�b�e�r� �i�n� �e�a�c�h� �g�r�o�u�p�,� �a�n�d� �t�h�e� 

�a�s�s�o�c�i�a�t�e�d� �a�d�j�u�s�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �a�r�e� �l�i�s�t�e�d� �i�n� �T�a�b�l�e� �1�1�.� 

�C�o�n�d�i�t�i�o�n� �o�n�e� �i�s� �c�o�n�s�i�d�e�r�e�d� �s�u�b�s�t�a�n�d�a�r�d�,� �c�o�n�d�i�t�i�o�n� �t�w�o� 

�s�t�a�n�d�a�r�d�,� �a�n�d� �c�o�n�d�i�t�i�o�n� �t�h�r�e�e� �a�b�o�v�e� �s�t�a�n�d�a�r�d�.� 

�B�u�i�l�d�i�n�g� �A�g�e� 

�B�u�i�l�d�i�n�g� �a�g�e� �w�a�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �e�a�c�h� �c�o�n�d�i�t�i�o�n� �g�r�o�u�p�.� 

�A�l�t�h�o�u�g�h� �t�h�e�r�e� �w�a�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �s�c�a�l�e� �s�c�o�r�e�s� �b�e�t�w�e�e�n� 

�t�h�e� �f�i�r�s�t� �t�w�o� �g�r�o�u�p�s�,� �c�o�v�e�r�i�n�g� �b�u�i�l�d�i�n�g�s� �2�0� �y�e�a�r�s� �o�l�d� �a�n�d� 

�o�l�d�e�r�,� �t�h�e�r�e� �w�a�s� �a� �d�i�f�f�e�r�e�n�c�e� �o�f� �t�h�r�e�e� �s�c�a�l�e� �s�c�o�r�e� �p�o�i�n�t�s� 

�b�e�t�w�e�e�n� �a�l�l� �b�u�i�l�d�i�n�g�s� �2�0� �y�e�a�r�s� �o�l�d� �o�r� �o�l�d�e�r� �a�n�d� �y�o�u�n�g�e�r� 

�b�u�i�l�d�i�n�g�s�.� �Y�o�u�n�g�e�r� �b�u�i�l�d�i�n�g�s� �h�a�d� �a� �c�o�m�p�o�s�i�t�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �o�f� �1�9�1�,� �w�h�i�l�e� �t�h�e� �o�t�h�e�r� �b�u�i�l�d�i�n�g�s� �h�a�d� �a� �c�o�m�p�o�s�i�t�e� �m�e�a�n� 

�s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�8�.� �T�h�i�s� �s�u�p�p�o�r�t�e�d� �f�i�n�d�i�n�g�s� �o�f� �M�c�G�u�f�f�e�y� �a�n�d� 

�B�r�o�w�n� �(�1�9�7�8�)� �a�n�d� �C�h�a�n� �(�1�9�7�9�)� �r�e�g�a�r�d�i�n�g� �t�h�e� �i�m�p�a�c�t� �o�f� 

�b�u�i�l�d�i�n�g� �a�g�e� �o�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� 
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�T�a�b�l�e� �1�1� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �C�o�m�p�l�e�t�e� �C�o�m�p�o�s�i�t�e� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �_� �o�n� �t�h�e� 

�T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �G�r�a�d�e� �1�1� �D�u�r�i�n�g� �t�h�e� �1�9�9�1�-�9�2� 

�S�c�h�o�o�l� �Y�e�a�r� �a�n�d� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)� �R�e�s�p�o�n�s�e�s� �f�o�r� �I�t�e�m�s� �1� �t�h�r�o�u�g�h� �1�5� 

� � 

� � 

�T�t�e�m� �o�n� �N� �S�U�B�S�T�A�N�D�A�R�D� �N� �S�T�A�N�D�A�R�D� �N� �A�B�O�V�E� 
�C�A�P�E� �S�T�A�N�D�A�R�D� 

�1� �B�u�i�l�d�i�n�g� 
�A�g�e� �5� �1�8�8� �3�1� �1�8�8� �5� �1�9�1� 

�2� �W�i�n�d�o�w�s� �O� �-�-�-� �3� �1�8�6� �3�7� �1�8�9� 

�3� �F�l�o�o�r�s� �1� �1�9�8� �3�9� �1�8�8� �1� �1�8�4� 

�4� �H�e�a�t� �1�9� �1�8�9� �1�1� �1�8�6� �1�1� �1�8�9� 

�5� �A�i�r� �C�o�n�-� 
�d�i�t�i�o�n�i�n�g� �2�6� �1�8�7� �8� �1�9�0� �7� �1�9�2� 

�6� �I�n�t�e�r�i�o�r� 
�P�a�i�n�t� �1� �1�7�8� �5� �1�8�9� �3�5� �1�8�9� 

�7� �I�n�t�e�r�i�o�r� 
�P�a�i�n�t� 
�C�y�c�l�e� �1�2� �1�8�9� �4� �1�8�8� �2�4� �1�8�8� 

�8� �E�x�t�e�r�i�o�r� 
�P�a�i�n�t� �1�2� �1�8�8� �7� �1�8�7� �2�2� �1�8�9� 

�9� �E�x�t�e�r�i�o�r� 
�P�a�i�n�t� 
�C�y�c�l�e� �1�8� �1�8�7� �5� �1�8�6� �1�8� �1�9�0� 

�1�0� �R�o�o�f� �7� �1�8�9� �1�2� �1�9�0� �2�2� �1�8�7� 

�1�1� �A�d�j�a�c�e�n�t� 
�F�a�c�i�l�i�t�y� �1�4� �1�8�5� �2�6� �1�9�0� �1� �1�9�0� 

�1�2� �S�w�e�p�t� �0� �-�-�-� �0� �-�-�-� �4�1� �1�8�8� 

�1�3� �M�o�p�p�e�d� �5� �1�8�8� �1�0� �1�9�2� �2�6� �1�8�7� 

�1�4� �G�r�a�f�f�i�t�i� �0� �-�-�-� �1�6� �1�8�6� �2�5� �1�9�0� 

�1�5� �G�r�a�f�f�i�t�i� 
�R�e�m�o�v�a�l� �2� �1�9�3� �3� �1�8�9� �3�6� �1�8�8� 
� � 

�N�o�t�e�.� �C�o�m�p�l�e�t�e� �q�u�e�s�t�i�o�n�s� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �A�p�p�e�n�d�i�x� �H�.� 
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�W�i�n�d�o�w�s� 

�A�l�l� �s�c�h�o�o�l�s� �h�a�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �a�r�e�a�s� �w�i�t�h� �s�o�m�e� �w�i�n�d�o�w�e�d� 

�r�o�o�m�s�,� �a�n�d� �m�o�s�t� �(�N�=�3�7�)� �h�a�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �a�r�e�a�s� �w�i�t�h� �a�l�l� 

�w�i�n�d�o�w�e�d� �r�o�o�m�s�.� �W�h�e�n� �t�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �w�e�r�e� �c�o�m�p�a�r�e�d� 

�b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s�,� �t�h�e� �g�r�o�u�p� �i�n� �w�h�i�c�h� �a�l�l� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�c�l�a�s�s�r�o�o�m�s� �h�a�d� �w�i�n�d�o�w�s� �h�a�d� �a� �t�h�r�e�e� �p�o�i�n�t� �h�i�g�h�e�r� �m�e�a�n�.� 

�F�l�o�o�r�s� 

�T�h�e� �i�t�e�m� �w�h�i�c�h� �a�d�d�r�e�s�s�e�d� �f�l�o�o�r�s� �a�s�k�e�d� �i�f� �t�h�e� �f�l�o�o�r�s� 

�w�e�r�e� �w�o�o�d�,� �c�o�n�d�i�t�i�o�n� �o�n�e�,� �t�i�l�e� �o�r� �t�e�r�r�a�z�z�o�,� �c�o�n�d�i�t�i�o�n� �t�w�o�,� 

�o�r� �c�a�r�p�e�t�,� �c�o�n�d�i�t�i�o�n� �t�h�r�e�e�.� �A�l�l� �b�u�t� �t�w�o� �s�c�h�o�o�l�s� �h�a�d� �t�i�l�e� �o�r� 

�t�e�r�r�a�z�z�o� �f�l�o�o�r�s�;� �o�f� �t�h�e� �r�e�m�a�i�n�i�n�g� �t�w�o� �s�c�h�o�o�l�s�,� �o�n�e� �h�a�d� �w�o�o�d� 

�f�l�o�o�r�s� �a�n�d� �t�h�e� �o�t�h�e�r� �h�a�d� �c�a�r�p�e�t�.� �T�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� 

�c�o�n�d�i�t�i�o�n� �o�n�e� �w�a�s� �1�9�8�,� �f�o�r� �c�o�n�d�i�t�i�o�n� �t�w�o� �w�a�s� �1�8�8�,� �a�n�d� �f�o�r� 

�c�o�n�d�i�t�i�o�n� �t�h�r�e�e� �w�a�s� �1�8�4�.� �B�e�c�a�u�s�e� �a�l�l� �b�u�t� �t�w�o� �s�c�h�o�o�l�s� �w�e�r�e� 

�r�e�p�r�e�s�e�n�t�e�d� �b�y� �c�o�n�d�i�t�i�o�n� �t�w�o�,� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �n�o�t� 

�u�s�e�f�u�l�.� 

�H�e�a�t� 
� � 

�H�e�a�t� �c�o�n�d�i�t�i�o�n�s� �w�e�r�e� �w�e�l�l� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �e�a�c�h� �c�a�t�e�g�o�r�y�.� 

�T�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� �c�o�n�d�i�t�i�o�n� �o�n�e�,� �u�n�e�v�e�n� �h�e�a�t�/�u�n�a�b�l�e� 

�t�o� �c�o�n�t�r�o�l� �i�n� �e�a�c�h� �r�o�o�m�,� �w�a�s� �1�8�9� �(�N�=�1�9�)�;� �t�h�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �f�o�r� �c�o�n�d�i�t�i�o�n� �t�w�o�,� �e�v�e�n� �h�e�a�t�/�u�n�a�b�l�e� �t�o� �c�o�n�t�r�o�l� �i�n� �e�a�c�h� 

�r�o�o�m�,� �w�a�s� �1�8�6� �(�N�=�1�1�)�;� �a�n�d� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� �c�o�n�d�i�t�i�o�n� 

�t�h�r�e�e�,� �e�v�e�n� �h�e�a�t�/�a�b�l�e� �t�o� �c�o�n�t�r�o�l� �i�n� �e�a�c�h� �r�o�o�m�,� �w�a�s� �1�8�9� 
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�(�N�=�1�1�)�.� �T�h�e� �r�e�p�o�r�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �p�r�o�v�i�d�e�d� �n�o� �p�a�t�t�e�r�n� 

�w�h�i�c�h� �c�o�u�l�d� �b�e� �r�e�l�a�t�e�d� �t�o� �h�e�a�t� �c�o�n�d�i�t�i�o�n�.� 

�A�i�r� �C�o�n�d�i�t�i�o�n�i�n�g� 

�T�h�e� �C�A�P�E� �s�u�r�v�e�y�e�d� �s�c�h�o�o�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �l�e�v�e�l� �o�f� �a�i�r� 

�c�o�n�d�i�t�i�o�n�i�n�g� �i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s�.� �T�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� 

�f�o�r� �c�o�n�d�i�t�i�o�n� �o�n�e�,� �n�o� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �i�n� �t�h�e� �f�a�c�i�l�i�t�y�,� �w�a�s� 

�1�8�7� �(�N�=�2�6�)�;� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� �c�o�n�d�i�t�i�o�n� �t�w�o�,� �a�i�r� 

�c�o�n�d�i�t�i�o�n�i�n�g� �i�n� �s�o�m�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s�,� �o�r� �a�i�r� 

�c�o�n�d�i�t�i�o�n�i�n�g� �i�n� �a�l�l� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s�,� �b�u�t� �n�o�t� �w�e�l�l� 

�r�e�g�u�l�a�t�e�d�,� �w�a�s� �1�9�0� �(�N�=�8�)�;� �a�n�d� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� 

�c�o�n�d�i�t�i�o�n� �t�h�r�e�e�,� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �i�n� �a�l�l� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�p�a�c�e�s� �w�h�i�c�h� �c�a�n� �b�e� �w�e�l�l� �r�e�g�u�l�a�t�e�d�,� �w�a�s� �1�9�2� �(�N�=�7�)�.� �A�s� �t�h�e� 

�a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �l�e�v�e�l� �o�r� �q�u�a�l�i�t�y� �i�n�c�r�e�a�s�e�d�,� �t�h�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e�s� �w�e�r�e� �a�l�s�o� �h�i�g�h�e�r�.� �T�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �l�o�w�e�s�t� 

�a�n�d� �h�i�g�h�e�s�t� �c�o�n�d�i�t�i�o�n� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �w�a�s� �f�i�v�e� �p�o�i�n�t�s�,� 

�w�h�i�c�h� �t�r�a�n�s�l�a�t�e�d� �i�n�t�o� �e�i�g�h�t� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�.� �T�h�i�s� 

�s�u�p�p�o�r�t�e�d� �t�h�e� �f�i�n�d�i�n�g�s� �o�n� �C�h�a�n� �(�1�9�8�0�)� �r�e�g�a�r�d�i�n�g� �t�h�e� �i�m�p�a�c�t� 

�o�f� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �o�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t�.� 

�I�n�t�e�r�i�o�r� �P�a�i�n�t� 

�T�w�o� �i�t�e�m�s� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �q�u�a�l�i�t�y� �o�f� �i�n�t�e�r�i�o�r� �p�a�i�n�t�.� 

�T�h�e� �f�i�r�s�t� �i�t�e�m�,� �n�u�m�b�e�r� �6�,� �a�s�k�e�d� �w�h�e�n� �t�h�e� �i�n�t�e�r�i�o�r� �w�a�l�l�s� �i�n� 

�c�l�a�s�s�r�o�o�m� �s�p�a�c�e�s� �w�e�r�e� �l�a�s�t� �p�a�i�n�t�e�d�.� �O�n�e� �s�c�h�o�o�l� �i�n�d�i�c�a�t�e�d� 

�w�a�l�l�s� �h�a�d� �n�o�t� �b�e�e�n� �p�a�i�n�t�e�d� �w�i�t�h�i�n� �t�h�e� �l�a�s�t� �1�5� �y�e�a�r�s�.� �F�i�v�e� 
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�s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �w�a�l�l�s� �h�a�d� �b�e�e�n� �p�a�i�n�t�e�d� �b�e�t�w�e�e�n� �e�i�g�h�t� �a�n�d� 

�f�i�f�t�e�e�n� �y�e�a�r�s� �a�g�o�.� �T�h�i�r�t�y�-�f�i�v�e� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� 

�p�a�i�n�t�e�d� �t�h�e� �w�a�l�l�s� �l�e�s�s� �t�h�a�n� �e�i�g�h�t� �y�e�a�r�s� �a�g�o�.� �T�h�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e�s� �w�e�r�e� �1�8�9� �f�o�r� �s�c�h�o�o�l�s� �i�n� �t�h�e� �l�a�s�t� �t�w�o� �g�r�o�u�p�s�,� �b�u�t� �t�h�e� 

�s�c�h�o�o�l� �w�h�i�c�h� �h�a�d� �n�o�t� �b�e�e�n� �p�a�i�n�t�e�d� �w�i�t�h�i�n� �t�h�e� �l�a�s�t� �1�5� �y�e�a�r�s� 

�h�a�d� �a� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�7�8�.� 

�T�h�e� �s�e�c�o�n�d� �i�t�e�m�,� �n�u�m�b�e�r� �7�,� �a�s�k�e�d� �i�f� �t�h�e�r�e� �w�a�s� �a� 

�r�e�g�u�l�a�r�l�y� �s�c�h�e�d�u�l�e�d� �p�a�i�n�t�i�n�g� �c�y�c�l�e� �f�o�r� �i�n�t�e�r�i�o�r� �w�a�l�l�s�.� 

�T�h�e�r�e� �w�a�s� �o�n�l�y� �o�n�e� �s�c�a�l�e� �s�c�o�r�e� �d�i�f�f�e�r�e�n�c�e� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� 

�c�a�t�e�g�o�r�i�e�s�.� 

�E�x�t�e�r�i�o�r� �P�a�i�n�t� 

�T�h�e� �t�w�o� �i�t�e�m�s� �o�n� �t�h�e� �C�A�P�E� �w�h�i�c�h� �a�d�d�r�e�s�s�e�d� �e�x�t�e�r�i�o�r� 

�p�a�i�n�t� �l�o�o�k�e�d� �a�t� �w�h�e�n� �a�n�d� �o�n� �w�h�a�t� �c�y�c�l�e� �e�x�t�e�r�i�o�r� �p�a�i�n�t�i�n�g� �w�a�s� 

�a�c�c�o�m�p�l�i�s�h�e�d�.� �I�t�e�m� �n�u�m�b�e�r� �8� �a�s�k�e�d� �w�h�e�n� �t�h�e� �e�x�t�e�r�i�o�r� �a�r�e�a�s� 

�w�e�r�e� �l�a�s�t� �p�a�i�n�t�e�d�.� �T�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� �t�h�o�s�e� �w�h�o� 

�p�a�i�n�t�e�d� �o�v�e�r� �s�e�v�e�n� �y�e�a�r�s� �a�g�o� �(�N�=�1�2�)� �w�a�s� �1�8�8�;� �t�h�e� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �f�o�r� �t�h�o�s�e� �w�h�o� �p�a�i�n�t�e�d� �b�e�t�w�e�e�n� �f�o�u�r� �a�n�d� �s�e�v�e�n� �y�e�a�r�s� �a�g�o� 

�(�N�=�7�)� �w�a�s� �1�8�7�;� �a�n�d� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �f�o�r� �t�h�o�s�e� �w�h�o� 

�p�a�i�n�t�e�d� �w�i�t�h�i�n� �t�h�e� �p�a�s�t� �f�o�u�r� �y�e�a�r�s� �(�N�=�2�2�)� �w�a�s� �1�8�9�.� �T�h�e�r�e� 

�w�e�r�e� �o�n�l�y� �t�w�o� �p�o�i�n�t�s� �b�e�t�w�e�e�n� �a�n�y� �o�f� �t�h�e� �g�r�o�u�p�s� �a�n�d� �n�o� 

�c�o�n�s�i�s�t�e�n�t� �i�n�c�r�e�a�s�i�n�g� �o�r� �d�e�c�r�e�a�s�i�n�g� �p�a�t�t�e�r�n�.� 

�I�t�e�m� �9� �l�o�o�k�e�d� �a�t� �t�h�e� �p�a�i�n�t� �c�y�c�l�e� �f�o�r� �e�x�t�e�r�i�o�r� �s�u�r�f�a�c�e�s�.� 

�T�h�e� �s�c�h�o�o�l�s� �(�N�=�1�8�)� �w�i�t�h� �n�o� �p�a�i�n�t� �c�y�c�l�e� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �o�f� �1�8�7�;� �t�h�e� �s�c�h�o�o�l�s� �(�N�=�5�)� �w�i�t�h� �a�n� �o�v�e�r� �s�e�v�e�n� �y�e�a�r� 
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�c�y�c�l�e� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�6�;� �a�n�d� �t�h�e� �s�c�h�o�o�l�s� �(�N�=�1�8�)� 

�w�i�t�h� �a� �s�e�v�e�n� �o�r� �f�e�w�e�r� �y�e�a�r� �c�y�c�l�e� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� 

�1�9�0�.� �F�o�u�r� �s�c�a�l�e� �s�c�o�r�e� �p�o�i�n�t�s� �w�a�s� �t�h�e� �r�a�n�g�e� �w�i�t�h� �a� �s�h�o�r�t�e�r� 

�c�y�c�l�e� �h�a�v�i�n�g� �h�i�g�h�e�r� �s�c�a�l�e� �s�c�o�r�e�s�.� 

�R�o�o�f�s� 

�I�t�e�m� �t�e�n� �o�n� �t�h�e� �C�A�P�E� �l�o�o�k�e�d� �a�t� �c�e�i�l�i�n�g� �c�o�n�d�i�t�i�o�n� �a�s� �a�n� 

�i�n�d�i�c�a�t�o�r� �o�f� �w�a�t�e�r� �d�a�m�a�g�e� �t�o� �t�h�e� �r�o�o�f�.� �S�e�v�e�n� �s�c�h�o�o�l�s�,� �w�i�t�h� 

�a� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n� �o�f� �1�8�9�,� �i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �c�e�i�l�i�n�g�s� �w�e�r�e� 

�d�e�t�e�r�i�o�r�a�t�i�n�g� �f�r�o�m� �w�a�t�e�r� �d�a�m�a�g�e�.� �T�w�e�l�v�e� �s�c�h�o�o�l�s�,� �w�i�t�h� �a� 

�s�c�a�l�e� �s�c�o�r�e� �m�e�a�n� �o�f� �1�9�0�,� �i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �c�e�i�l�i�n�g�s� �s�h�o�w�e�d� 

�c�u�r�r�e�n�t� �s�i�g�n�s� �o�f� �w�a�t�e�r� �d�a�m�a�g�e�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �2�2� �s�c�h�o�o�l�s�,� 

�w�i�t�h� �a� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n� �o�f� �1�8�7�,� �i�n�d�i�c�a�t�e�d� �c�e�i�l�i�n�g�s� �s�h�o�w�e�d� �n�o� 

�c�u�r�r�e�n�t� �s�i�g�n�s� �o�f� �w�a�t�e�r� �d�a�m�a�g�e� �b�u�t� �m�i�g�h�t� �h�a�v�e� �a� �f�e�w� �o�l�d� �w�a�t�e�r� 

�s�p�o�t�s�.� �M�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �d�i�f�f�e�r�e�n�c�e�s� �f�o�l�l�o�w�e�d� �n�o� �c�o�n�s�i�s�t�e�n�t� 

�p�a�t�t�e�r�n�.� 

�A�d�j�a�c�e�n�t� �F�a�c�i�l�i�t�i�e�s� 

�I�t�e�m� �1�1� �l�i�s�t�e�d� �t�y�p�i�c�a�l� �e�x�t�e�r�i�o�r� �f�a�c�i�l�i�t�i�e�s� �a�s�s�o�c�i�a�t�e�d� 

�w�i�t�h� �s�c�h�o�o�l�s� �a�n�d� �i�n�d�i�c�a�t�i�v�e� �o�f� �s�u�r�r�o�u�n�d�i�n�g� �t�e�r�r�a�i�n� �a�n�d� 

�s�p�a�c�e�.� �T�h�o�s�e� �f�a�c�i�l�i�t�i�e�s� �i�n�c�l�u�d�e�d� �f�o�o�t�b�a�l�l�,� �b�a�s�e�b�a�l�l�,� �s�o�c�c�e�r� 

�a�n�d� �s�o�f�t�b�a�l�l� �f�i�e�l�d�s�;� �t�e�n�n�i�s� �c�o�u�r�t�s�;� �a�n�d� �a� �s�w�i�m�m�i�n�g� �p�o�o�l�.� 

�T�w�o� �o�r� �f�e�w�e�r� �f�a�c�i�l�i�t�i�e�s� �w�e�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �c�o�n�d�i�t�i�o�n� �o�n�e� 

�(�N�=�1�4�)� �a�n�d� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�5�;� �t�h�r�e�e� �o�r� �f�o�u�r� 

�f�a�c�i�l�i�t�i�e�s� �w�e�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �c�o�n�d�i�t�i�o�n� �t�w�o� �(�N�=�2�6�)� �a�n�d� �h�a�d� 
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�a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�9�0�;� �a�n�d� �m�o�r�e� �t�h�a�n� �f�o�u�r� �f�a�c�i�l�i�t�i�e�s� 

�w�e�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �c�o�n�d�i�t�i�o�n� �t�h�r�e�e� �(�N�=�1�)� �a�n�d� �h�a�d� �a� �s�c�a�l�e� 

�s�c�o�r�e� �o�f� �1�9�0�.� �A� �n�e�t� �s�c�a�l�e� �s�c�o�r�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� 

�c�o�n�d�i�t�i�o�n� �o�n�e� �a�n�d� �c�o�n�d�i�t�i�o�n�s� �t�w�o� �a�n�d� �t�h�r�e�e� �w�a�s� �f�i�v�e� �p�o�i�n�t�s� 

�w�i�t�h� �m�o�r�e� �f�a�c�i�l�i�t�i�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �h�i�g�h�e�r� �s�c�o�r�e�.� 

�F�l�o�o�r� �M�a�i�n�t�e�n�a�n�c�e� 

�T�w�o� �i�t�e�m�s� �w�e�r�e� �r�e�l�a�t�e�d� �t�o� �f�l�o�o�r� �m�a�i�n�t�e�n�a�n�c�e�;� �o�n�e� �a�s�k�e�d� 

�h�o�w� �o�f�t�e�n� �f�l�o�o�r�s� �w�e�r�e� �s�w�e�p�t�,� �a�n�d� �t�h�e� �o�t�h�e�r� �a�s�k�e�d� �h�o�w� �o�f�t�e�n� 

�f�l�o�o�r�s� �w�e�r�e� �m�o�p�p�e�d�.� �A�l�l� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �f�l�o�o�r�s� �w�e�r�e� 

�s�w�e�p�t� �d�a�i�l�y� �o�r� �m�o�r�e� �f�r�e�q�u�e�n�t�l�y�,� �w�h�i�c�h� �r�e�m�o�v�e�d� �t�h�i�s� �i�t�e�m� �f�r�o�m� 

�c�o�m�p�a�r�i�s�o�n�.� �T�h�e� �m�o�p� �c�y�c�l�e� �w�a�s� �l�e�s�s� �u�n�i�f�o�r�m�.� �T�h�e� �f�i�v�e� 

�s�c�h�o�o�l�s� �w�h�i�c�h� �i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �f�l�o�o�r�s� �w�e�r�e� �m�o�p�p�e�d� �a�n�n�u�a�l�l�y� 

�h�a�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�8�;� �t�h�e� �t�e�n� �s�c�h�o�o�l�s� �w�h�i�c�h� �i�n�d�i�c�a�t�e�d� 

�t�h�e�i�r� �f�l�o�o�r�s� �w�e�r�e� �m�o�p�p�e�d� �m�o�n�t�h�l�y� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� 

�1�9�2�;� �a�n�d� �t�h�e� �2�6� �s�c�h�o�o�l�s� �w�h�i�c�h� �i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �f�l�o�o�r�s� �w�e�r�e� 

�m�o�p�p�e�d� �a�t� �l�e�a�s�t� �w�e�e�k�l�y� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�7�.� �T�h�e� 

�d�i�f�f�e�r�e�n�c�e� �w�a�s� �n�o�t� �c�o�n�s�i�s�t�e�n�t�l�y� �h�i�g�h�e�r� �o�r� �l�o�w�e�r� �b�u�t� �h�a�d� �a� 

�r�a�n�g�e� �o�f� �f�i�v�e� �p�o�i�n�t�s�.� 

�G�r�a�f�f�i�t�i� 

�I�t�e�m� �1�4� �l�i�s�t�e�d� �e�i�g�h�t� �a�r�e�a�s� �w�h�e�r�e� �g�r�a�f�f�i�t�i� �m�i�g�h�t� �e�x�i�s�t�.� 

�N�o� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �g�r�a�f�f�i�t�i� �i�n� �m�o�r�e� �t�h�a�n� �t�h�r�e�e� �a�r�e�a�s�.� 

�S�i�x�t�e�e�n� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �g�r�a�f�f�i�t�i� �w�a�s� �f�o�u�n�d� �i�n� �b�e�t�w�e�e�n� �o�n�e� 

�a�n�d� �t�h�r�e�e� �a�r�e�a�s� �a�n�d� �h�a�d� �a�n� �a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� 
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�1�8�6�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �2�5� �s�c�h�o�o�l�s� �h�a�d� �n�o� �g�r�a�f�f�i�t�i� �a�n�d� �a�n� 

�a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�9�0�.� �T�h�e�r�e� �w�a�s� �a� �f�o�u�r� �p�o�i�n�t� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �s�c�a�l�e� �s�c�o�r�e�s� �o�f� �s�c�h�o�o�l�s� �w�i�t�h� �s�o�m�e� �a�n�d� 

�n�o� �g�r�a�f�f�i�t�i�.� 

�I�t�e�m� �1�5� �l�o�o�k�e�d� �a�t� �h�o�w� �l�o�n�g� �i�t� �t�o�o�k� �t�o� �r�e�m�o�v�e� �g�r�a�f�f�i�t�i�.� 

�T�w�o� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �g�r�a�f�f�i�t�i� �r�e�m�o�v�a�l� �w�a�s� �d�e�l�a�y�e�d� �u�n�t�i�l� 

�s�u�m�m�e�r�,� �s�i�x�t�e�e�n� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �r�e�m�o�v�a�l� �w�a�s� �d�o�n�e� �w�i�t�h�i�n� �a� 

�m�o�n�t�h�,� �a�n�d� �t�h�i�r�t�y�-�s�i�x� �s�c�h�o�o�l�s� �i�n�d�i�c�a�t�e�d� �r�e�m�o�v�a�l� �w�a�s� �d�o�n�e� 

�w�i�t�h�i�n� �a� �w�e�e�k� �o�r� �n�e�v�e�r� �o�c�c�u�r�r�e�d�.� �S�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� �h�i�g�h�e�s�t� 

�(�S�S�=�1�9�3�)� �f�o�r� �s�c�h�o�o�l�s� �w�i�t�h� �t�h�e� �m�o�s�t� �d�e�l�a�y�e�d� �r�e�m�o�v�a�l� �a�n�d� 

�l�o�w�e�s�t� �(�S�S�=�1�8�8�)� �f�o�r� �s�c�h�o�o�l�s� �w�i�t�h� �t�h�e� �m�o�s�t� �p�r�o�m�p�t� �r�e�m�o�v�a�l�.� 

�L�o�c�k�e�r� �C�o�n�d�i�t�i�o�n� 

�I�t�e�m� �1�6� �(�T�a�b�l�e� �1�2�)� �a�s�s�e�s�s�e�d� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �l�o�c�k�e�r�s�.� 

�E�i�g�h�t� �s�c�h�o�o�l�s� �h�a�d� �l�o�c�k�e�r�s� �w�h�i�c�h� �w�e�r�e� �e�i�t�h�e�r� �n�o�t� �f�u�n�c�t�i�o�n�a�l� 

�e�r� �n�o�t� �i�n� �g�o�o�d� �r�e�p�a�i�r�;� �t�h�e�i�r� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �w�a�s� �1�8�5�.� �F�o�u�r� 

�s�c�h�o�o�l�s� �h�a�d� �a�t� �l�e�a�s�t� �t�h�r�e�e�-�f�o�u�r�t�h�s� �o�f� �t�h�e� �l�o�c�k�e�r�s� �i�n� �g�o�o�d� 

�r�e�p�a�i�r�;� �t�h�e�i�r� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �w�a�s� �1�8�7�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �2�8� 

�s�c�h�o�o�l�s� �h�a�d� �m�o�r�e� �t�h�a�n� �t�h�r�e�e�-�f�o�u�r�t�h�s� �o�f� �t�h�e� �l�o�c�k�e�r�s� �i�n� �g�o�o�d� 

�r�e�p�a�i�r�;� �t�h�e�i�r� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �w�a�s� �1�8�9�.� �A�s� �t�h�e� �l�o�c�k�e�r� 

�q�u�a�l�i�t�y� �i�m�p�r�o�v�e�d�,� �t�h�e� �a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �w�a�s� �a�l�s�o� 

�h�i�g�h�e�r�.� 
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�T�a�b�l�e� �1�2� 

�A� �C�o�m�p�a�r�i�s�o�n� �o�f� �C�o�m�p�l�e�t�e� �C�o�m�p�o�s�i�t�e� �S�c�a�l�e� �S�c�o�r�e� �M�e�a�n�s� �o�n� �t�h�e� 

�T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� �P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �G�r�a�d�e� �1�1� �D�u�r�i�n�g� �t�h�e� �1�9�9�1�-�9�2� 

�S�c�h�o�o�l� �Y�e�a�r� �a�n�d� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)� �R�e�s�p�o�n�s�e�s� �f�o�r� �I�t�e�m�s� �1�6� �t�h�r�o�u�g�h� �2�7� 

� � 

� � 

� � 

�I�t�e�m� �o�n� �N� �S�U�B�S�T�A�N�D�A�R�D� �N� �S�T�A�N�D�A�R�D� �N� �A�B�O�V�E� 

�C�A�P�E� �S�T�A�N�D�A�R�D� 

�1�6� �L�o�c�k�e�r� 
�C�o�n�d�.� �8� �1�8�5� �4� �1�8�7� �2�8� �1�8�9� 

�1�7� �C�e�i�l�i�n�g�s� �2� �1�8�8� �1�8� �1�8�8� �2�0� �1�8�9� 

�1�8� �L�a�b� 
�E�q�u�i�p�.� �1�0� �1�8�5� �3�1� �1�8�9� �0� �-�-�-� 

�1�9� �L�a�b� �A�g�e� �1�4� �1�8�7� �1�6� �1�8�9� �1�1� �1�8�9� 

�2�0� �L�i�g�h�t�i�n�g� �5� �1�8�9� �1�0� �1�9�2� �2�5� �1�8�6� 

�2�1� �D�e�s�k�s� �1� �1�8�3� �2�5� �1�8�8� �1�5� �1�9�0� 

�2�2� �G�r�o�u�n�d�s� �4� �1�9�4� �2�3� �1�8�7� �1�4� �1�8�9� 

�2�3� �W�a�l�l� 
�C�o�l�o�r� �0� �-�<�-� �2�0� �1�8�8� �2�1� �1�8�9� 

�2�4� �N�o�i�s�e� �1�0� �1�8�7� �4� �1�8�9� �2�7� �1�8�9� 

�2�5� �O�p�i�n�i�o�n� �9� �1�8�9� �1�9� �1�8�6� �1�3� �1�9�1� 

�2�6� �D�e�n�s�i�t�y� �6� �1�8�6� �3� �1�9�3� �2�2� �1�8�9� 

�2�7� �A�c�r�e�a�g�e� �2�3� �1�8�9� �7� �1�8�7� �6� �1�8�9� 

� � 

�N�o�t�e�.� �C�o�m�p�l�e�t�e� �q�u�e�s�t�i�o�n�s� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �A�p�p�e�n�d�i�x� �H�.� 
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�A�c�o�u�s�t�i�c�s� 

�A�c�o�u�s�t�i�c�s� �w�a�s� �a�d�d�r�e�s�s�e�d� �b�y� �i�t�e�m� �1�7�,� �w�h�i�c�h� �a�s�k�e�d� �w�h�a�t� 

�t�y�p�e� �o�f� �m�a�t�e�r�i�a�l� �w�a�s� �u�s�e�d� �f�o�r� �i�n�t�e�r�i�o�r� �c�e�i�l�i�n�g�s�.� �C�o�n�d�i�t�i�o�n� 

�o�n�e� �w�a�s� �r�e�l�a�t�e�d� �t�o� �w�o�o�d� �o�r� �o�p�e�n� �b�e�a�m�s� �a�n�d� �a�c�c�o�u�n�t�e�d� �f�o�r� �o�n�l�y� 

�t�w�o� �s�c�h�o�o�l�s� �w�i�t�h� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�8�.� �C�o�n�d�i�t�i�o�n� �t�w�o� 

�w�a�s� �r�e�l�a�t�e�d� �t�o� �p�l�a�s�t�e�r� �o�r� �a�c�o�u�s�t�i�c�a�l� �t�i�l�e�s� �i�n� �a�t� �l�e�a�s�t� 

�t�h�r�e�e�-�f�o�u�r�t�h�s� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s� �a�n�d� �a�c�c�o�u�n�t�e�d� �f�o�r� 

�e�i�g�h�t�e�e�n� �o�f� �t�h�e� �s�c�h�o�o�l�s� �w�i�t�h� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�8�.� 

�C�o�n�d�i�t�i�o�n� �t�h�r�e�e� �w�a�s� �r�e�l�a�t�e�d� �t�o� �a�c�o�u�s�t�i�c�a�l� �t�i�l�e�s� �t�h�r�o�u�g�h�o�u�t� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s� �a�n�d� �a�c�c�o�u�n�t�e�d� �f�o�r� �t�w�e�n�t�y� �o�f� �t�h�e� 

�s�c�h�o�o�l�s� �w�i�t�h� �a� �m�e�a�n� �s�c�o�r�e� �o�f� �1�8�9�.� �A�c�o�u�s�t�i�c�a�l� �c�e�i�l�i�n�g� 

�c�o�n�d�i�t�i�o�n� �a�c�c�o�u�n�t�e�d� �f�o�r� �n�o� �m�o�r�e� �t�h�a�n� �o�n�e� �p�o�i�n�t� �o�f� �d�i�f�f�e�r�e�n�c�e� 

�i�n� �t�h�e� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�.� 

�S�c�i�e�n�c�e� �L�a�b�o�r�a�t�o�r�i�e�s� 

�I�t�e�m�s� �1�8� �a�n�d� �1�9� �r�e�g�a�r�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �q�u�a�l�i�t�y� 

�a�n�d� �a�g�e� �o�f� �s�c�i�e�n�c�e� �l�a�b�o�r�a�t�o�r�i�e�s�.� �T�h�i�s� �t�o�p�i�c� �w�a�s� 

�i�n�v�e�s�t�i�g�a�t�e�d� �e�a�r�l�i�e�r�,� �b�e�g�i�n�n�i�n�g� �o�n� �p�a�g�e� �5�7�,� �a�s� �a� �m�a�j�o�r� �a�r�e�a�.� 

�L�i�g�h�t�i�n�g� 

�I�t�e�m� �2�0� �g�r�o�u�p�e�d� �s�c�h�o�o�l�s� �b�y� �t�y�p�e� �o�f� �l�i�g�h�t�i�n�g� �-� 

�i�n�c�a�n�d�e�s�c�e�n�t� �o�r� �f�l�u�o�r�e�s�c�e�n�t�,� �h�o�t� �o�r� �c�o�l�d�.� �T�h�e� �h�i�g�h�e�s�t� �m�e�a�n� 

�s�c�a�l�e� �s�c�o�r�e� �(�1�9�2�)� �w�a�s� �i�n� �t�h�e� �g�r�o�u�p� �o�f� �s�c�h�o�o�l�s� �(�N�=�1�0�)� �w�i�t�h� 

�h�o�t� �f�l�u�o�r�e�s�c�e�n�t� �l�i�g�h�t�i�n�g�.� �T�h�e� �l�o�w�e�s�t� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �(�1�8�6�)� 

�w�a�s� �i�n� �t�h�e� �g�r�o�u�p� �o�f� �s�c�h�o�o�l�s� �(�N�=�2�5�)� �w�i�t�h� �c�o�l�d� �f�l�u�o�r�e�s�c�e�n�t� 
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�l�i�g�h�t�i�n�g�.� �T�h�e� �g�r�o�u�p� �o�f� �s�c�h�o�o�l�s� �(�N�=�5�)� �w�i�t�h� �i�n�c�a�n�d�e�s�c�e�n�t� 

�l�i�g�h�t�i�n�g� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�9�.� 

�F�u�r�n�i�t�u�r�e� 

�T�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �c�l�a�s�s�r�o�o�m� �f�u�r�n�i�t�u�r�e� �w�a�s� �a�s�s�e�s�s�e�d� �b�y� 

�i�t�e�m� �2�1�.� �O�n�e� �s�c�h�o�o�l� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�3� �a�n�d� 

�f�u�r�n�i�t�u�r�e� �w�h�i�c�h� �w�a�s� �f�a�c�i�a�l�l�y� �s�c�a�r�r�e�d� �o�r� �f�u�n�c�t�i�o�n�a�l�l�y� 

�d�a�m�a�g�e�d�.� �T�w�e�n�t�y�-�f�i�v�e� �s�c�h�o�o�l�s� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�8� 

�a�n�d� �f�u�r�n�i�t�u�r�e� �w�h�i�c�h� �m�i�g�h�t� �h�a�v�e� �s�o�m�e� �m�i�n�o�r� �s�c�a�r�r�i�n�g�.� �T�h�e� 

�r�e�m�a�i�n�i�n�g� �1�5� �s�c�h�o�o�l�s� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�9�0� �a�n�d� 

�a�t�t�r�a�c�t�i�v�e�,� �f�u�n�c�t�i�o�n�a�l�l�y� �s�o�u�n�d� �f�u�r�n�i�t�u�r�e�.� �I�m�p�r�o�v�e�d� 

�f�u�r�n�i�t�u�r�e� �c�o�n�d�i�t�i�o�n� �w�a�s� �r�e�l�a�t�e�d� �t�o� �h�i�g�h�e�r� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s�.� 

�G�r�o�u�n�d�s� 

�I�t�e�m� �2�2� �c�o�n�s�i�d�e�r�e�d� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �s�c�h�o�o�l� �g�r�o�u�n�d�s�,� 

�w�i�t�h� �o�n�e� �i�n�d�i�c�a�t�i�n�g� �n�o� �l�a�n�d�s�c�a�p�i�n�g�,� �t�w�o� �i�n�d�i�c�a�t�i�n�g� �a�d�e�q�u�a�t�e� 

�l�a�n�d�s�c�a�p�i�n�g�,� �a�n�d� �t�h�r�e�e� �i�n�d�i�c�a�t�i�n�g� �a�t�t�r�a�c�t�i�v�e� �l�a�n�d�s�c�a�p�i�n�g�.� 

�C�o�n�d�i�t�i�o�n� �o�n�e� �(�N�=�4�)� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�9�4�;� �c�o�n�d�i�t�i�o�n� 

�t�w�o� �(�N�=�2�3�)� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�7�;� �a�n�d� �c�o�n�d�i�t�i�o�n� 

�t�h�r�e�e� �(�N�=�1�4�)� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�9�.� �N�o� �p�a�t�t�e�r�n� �w�a�s� 

�a�p�p�a�r�e�n�t�.� 

�W�a�l�l� �C�o�l�o�r� 

�I�t�e�m� �2�3� �r�e�v�e�a�l�e�d� �s�c�h�o�o�l�s� �w�i�t�h� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s� 

�p�a�i�n�t�e�d� �e�i�t�h�e�r� �w�h�i�t�e� �(�N�=� �2�0�)� �o�r� �i�n� �p�a�s�t�e�l� �c�o�l�o�r�s� �(�N�=�2�1�)�.� 
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�S�c�h�o�o�l�s� �w�i�t�h� �w�h�i�t�e� �w�a�l�l�s� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�8�,� 

�w�h�i�l�e� �s�c�h�o�o�l�s� �w�i�t�h� �p�a�s�t�e�l� �w�a�l�l�s� �h�a�d� �a� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� 

�1�8�9�.� 

�N�o�i�s�e� 

�W�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �s�c�h�o�o�l� �w�a�s� �l�o�c�a�t�e�d� �i�n� �a� �n�o�i�s�y� �a�r�e�a� 

�w�a�s� �t�h�e� �t�o�p�i�c� �i�n� �i�t�e�m� �2�4�.� �C�o�n�d�i�t�i�o�n� �o�n�e� �w�a�s� �a�s�s�i�g�n�e�d� �t�o� 

�s�c�h�o�o�l�s� �n�e�a�r� �n�o�i�s�y� �a�r�e�a�s� �w�i�t�h�o�u�t� �n�o�i�s�e� �r�e�d�u�c�t�i�o�n� 

�a�c�c�o�m�m�o�d�a�t�i�o�n�s�.� �C�o�n�d�i�t�i�o�n� �t�w�o� �w�a�s� �a�s�s�i�g�n�e�d� �t�o� �s�c�h�o�o�l�s� �n�e�a�r� 

�n�o�i�s�y� �a�r�e�a�s� �w�i�t�h� �n�o�i�s�e� �r�e�d�u�c�t�i�o�n� �a�c�c�o�m�m�o�d�a�t�i�o�n�s�.� �C�o�n�d�i�t�i�o�n� 

�t�h�r�e�e� �w�a�s� �a�s�s�i�g�n�e�d� �t�o� �s�c�h�o�o�l�s� �i�s�o�l�a�t�e�d� �f�r�o�m� �n�o�i�s�e�.� �T�h�e� �m�e�a�n� 

�s�c�o�r�e� �f�o�r� �s�c�h�o�o�l�s� �i�n� �c�o�n�d�i�t�i�o�n� �o�n�e� �(�N� �=� �1�0�)� �w�a�s� �1�8�7�;� �t�h�e� 

�m�e�a�n� �s�c�o�r�e� �f�o�r� �s�c�h�o�o�l�s� �i�n� �c�o�n�d�i�t�i�o�n� �t�w�o� �(�N�=�4�)� �a�n�d� �c�o�n�d�i�t�i�o�n� 

�t�h�r�e�e� �(�N�=�2�7�)� �w�a�s� �1�8�9�.� 

�D�e�n�s�i�t�y� 

�S�t�u�d�e�n�t� �d�e�n�s�i�t�y� �i�n� �s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t� �w�a�s� 

�d�e�t�e�r�m�i�n�e�d� �b�y� �i�t�e�m� �2�6�.� �C�o�n�d�i�t�i�o�n� �o�n�e� �(�N�=�6�)� �h�a�d� �l�e�s�s� �t�h�a�n� 

�1�1�0� �s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t� �a�n�d� �a�n� �a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �o�f� �1�8�6�;� �c�o�n�d�i�t�i�o�n� �t�w�o� �(�N�=�3�)� �h�a�d� �b�e�t�w�e�e�n� �1�1�0� �a�n�d� �1�4�5� 

�s�q�u�a�r�e� �f�e�e�t� �p�e�r� �s�t�u�d�e�n�t� �a�n�d� �a�n� �a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� 

�o�f� �1�9�3�;� �a�n�d� �c�o�n�d�i�t�i�o�n� �t�h�r�e�e� �(�N�=�2�2�)� �h�a�d� �1�4�5� �s�q�u�a�r�e� �f�e�e�t� �o�r� 

�m�o�r�e� �p�e�r� �s�t�u�d�e�n�t� �a�n�d� �a�n� �a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�9�.� 

�N�o� �p�a�t�t�e�r�n� �w�a�s� �a�p�p�a�r�e�n�t�.� 
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�A�c�r�e�a�g�e� 

�I�t�e�m� �2�7� �e�l�i�c�i�t�e�d� �t�h�e� �a�c�r�e�a�g�e� �f�o�r� �e�a�c�h� �s�c�h�o�o�l�.� 

�C�o�n�d�i�t�i�o�n� �o�n�e� �w�a�s� �1�5� �o�r� �f�e�w�e�r� �a�c�r�e�s� �(�N�=�2�3�)� �a�n�d� �h�a�d� �a�n� 

�a�s�s�o�c�i�a�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�9�;� �c�o�n�d�i�t�i�o�n� �t�w�o� �w�a�s� �b�e�t�w�e�e�n� �1�5� 

�a�n�d� �3�0� �a�c�r�e�s� �(�N�=�7�)� �a�n�d� �h�a�d� �a�n� �a�s�s�o�c�i�a�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�7�;� 

�a�n�d� �c�o�n�d�i�t�i�o�n� �t�h�r�e�e� �w�a�s� �o�v�e�r� �3�0� �a�c�r�e�s� �(�N�=�6�)� �a�n�d� �h�a�d� �a�n� 

�a�s�s�o�c�i�a�t�e�d� �s�c�a�l�e� �s�c�o�r�e� �o�f� �1�8�9�.� �T�h�e�r�e� �w�a�s� �v�e�r�y� �l�i�t�t�l�e� 

�d�i�f�f�e�r�e�n�c�e� �a�n�d� �n�o� �p�a�t�t�e�r�n� �b�e�t�w�e�e�n� �g�r�o�u�p�s�.� 

�B�u�i�l�d�i�n�g� �A�g�e� �a�n�d� �B�u�i�l�d�i�n�g� �C�o�n�d�i�t�i�o�n� 

�R�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�i�s� �c�o�n�s�i�d�e�r�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�b�u�i�l�d�i�n�g� �a�g�e� �a�n�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �u�s�i�n�g� �t�h�e� �o�r�i�g�i�n�a�l� 

�s�e�v�e�n� �c�a�t�e�g�o�r�i�e�s� �o�f� �a�g�e� �w�h�i�c�h� �a�p�p�r�o�x�i�m�a�t�e�d� �d�e�c�a�d�e�s�.� 

�B�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �w�a�s� �r�e�g�r�e�s�s�e�d� �o�n� �b�u�i�l�d�i�n�g� �a�g�e�.� �T�h�e� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �f�a�c�t�o�r� �c�a�m�e� �f�r�o�m� �t�h�e� �a�v�e�r�a�g�e� �v�a�l�u�e� �o�n� �t�h�e� 

�C�A�P�E�,� �w�h�i�c�h� �r�a�n�g�e�d� �f�r�o�m� �1�.�9� �t�o� �2�.�8�.� �T�h�e� �r�e�s�u�l�t�i�n�g� 

�u�n�s�t�a�n�d�a�r�d�i�z�e�d� �r�e�g�r�e�s�s�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �w�a�s� �.�0�8� �(�p�=�.�0�0�3�)�.� �T�h�e� 

�a�d�j�u�s�t�e�d� �R� �s�q�u�a�r�e�d� �w�a�s� �0�.�1�8�3�5�,� �i�n�d�i�c�a�t�i�n�g� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�8�%� 

�o�f� �t�h�e� �v�a�r�i�a�n�c�e� �i�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 

�v�a�r�i�a�n�c�e� �i�n� �a�g�e� �o�f� �b�u�i�l�d�i�n�g�.� 
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�R�e�s�p�o�n�d�e�r� �C�o�m�m�e�n�t�s� 

�T�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� 

�p�r�o�v�i�d�e�d� �a�n� �a�r�e�a� �o�f� �f�r�e�e� �r�e�s�p�o�n�s�e� �f�o�r� �t�h�o�s�e� �c�o�m�p�l�e�t�i�n�g� �t�h�e� 

�a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�.� �T�h�e� �r�e�s�p�o�n�d�e�r� �w�a�s� �d�i�r�e�c�t�e�d� �t�o� 

�c�o�m�m�e�n�t� �o�n� �p�e�r�s�o�n�a�l� �f�e�e�l�i�n�g�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �p�o�s�s�i�b�l�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� 

�o�r� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t�.� 

�T�h�i�r�t�e�e�n� �o�f� �t�h�e� �f�o�r�t�y�-�t�h�r�e�e� �r�e�t�u�r�n�e�d� �i�n�s�t�r�u�m�e�n�t�s� 

�i�n�c�l�u�d�e�d� �r�e�s�p�o�n�s�e�s� �(�A�p�p�e�n�d�i�x� �K�)�.� �A�l�l� �r�e�s�p�o�n�s�e�s� �r�e�f�l�e�c�t�e�d� 

�t�h�e� �o�p�i�n�i�o�n� �t�h�a�t� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �o�r� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� 

�e�x�i�s�t�e�d�.� �M�a�n�y� �c�o�m�m�e�n�t�e�d� �o�n� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �s�t�u�d�e�n�t�s� �a�s� �i�t� 

�r�e�l�a�t�e�d� �t�o� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �s�u�g�g�e�s�t�i�n�g� �t�h�a�t� �a� �b�e�t�t�e�r� 

�b�u�i�l�d�i�n�g� �s�o�l�i�c�i�t�e�d� �b�e�t�t�e�r� �b�e�h�a�v�i�o�r�.� �O�n�e� �s�u�p�e�r�i�n�t�e�n�d�e�n�t� 

�r�e�l�a�t�e�d� �a�n� �i�n�c�i�d�e�n�t� �f�r�o�m� �a�n� �t�h�i�r�d� �g�r�a�d�e� �e�l�e�m�e�n�t�a�r�y� �s�t�u�d�e�n�t� 

�w�h�o� �a�r�r�i�v�e�d� �a�t� �a� �n�e�w�l�y� �r�e�m�o�d�e�l�e�d� �s�c�h�o�o�l�.� �H�i�s� �f�i�r�s�t� �c�o�m�m�e�n�t� 

�u�p�o�n� �d�e�p�a�r�t�i�n�g� �t�h�e� �b�u�s� �w�a�s�,� �"�N�o�w� �m�y� �s�c�h�o�o�l� �l�o�o�k�s� �l�i�k�e� 

�e�v�e�r�y�o�n�e� �e�l�s�e ��s�.�"� �S�e�v�e�r�a�l� �c�o�m�m�e�n�t�s� �s�u�g�g�e�s�t�e�d� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p�s� �a�m�o�n�g� �s�e�l�f�-�e�s�t�e�e�m�,� �s�c�h�o�o�l� �p�r�i�d�e�,� �a�n�d� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n�.� 
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�C�H�A�P�T�E�R� �F�I�V�E� 

�T�h�i�s� �c�h�a�p�t�e�r� �i�n�c�l�u�d�e�s� �a� �s�u�m�m�a�r�y�,� �c�o�n�c�l�u�s�i�o�n�s�,� �a�n�d� 

�d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �s�t�u�d�y�.� �I�t� �c�o�n�c�l�u�d�e�s� �w�i�t�h� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�f�o�r� �f�u�r�t�h�e�r� �s�t�u�d�y�.� 

�S�u�m�m�a�r�y� 

�T�h�e� �e�n�t�i�r�e� �p�o�p�u�l�a�t�i�o�n� �o�f� �s�m�a�l�l�,� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s� �i�n� 

�V�i�r�g�i�n�i�a� �w�a�s� �u�s�e�d� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r� �t�h�r�o�u�g�h� �a�n�a�l�y�s�i�s� �o�f� �c�o�v�a�r�i�a�n�c�e�,� �r�e�g�r�e�s�s�i�o�n�,� �a�n�d� 

�c�o�r�r�e�l�a�t�i�o�n� �a�n�a�l�y�s�i�s�.� �T�h�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g� �w�a�s� 

�d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �s�u�b�d�i�v�i�d�e�d� �i�n�t�o� �c�o�s�m�e�t�i�c� �a�n�d� �s�t�r�u�c�t�u�r�a�l� 

�c�o�n�d�i�t�i�o�n� �r�a�t�i�n�g�s�.� �S�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� 

�m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �f�r�o�m� �t�h�e� �s�u�b�t�e�s�t�s� �o�f� �t�h�e� �T�e�s�t� �o�f� �A�c�a�d�e�m�i�c� 

�P�r�o�f�i�c�i�e�n�c�y� �f�o�r� �g�r�a�d�e� �1�1� �d�u�r�i�n�g� �t�h�e� �1�9�9�1�-�1�9�9�2� �s�c�h�o�o�l� �y�e�a�r�.� 

�T�h�e� �s�c�i�e�n�c�e� �s�u�b�t�e�s�t� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� 

�t�h�e� �t�h�r�e�e� �b�u�i�l�d�i�n�g� �r�a�t�i�n�g� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �s�c�i�e�n�c�e� �q�u�a�l�i�t�y� 

�q�u�e�s�t�i�o�n�s� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t�.� �A�l�l� �a�c�h�i�e�v�e�m�e�n�t� �s�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� �a�d�j�u�s�t�e�d� �f�o�r� 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s� �t�h�r�o�u�g�h� �t�h�e� �u�s�e� �o�f� �f�r�e�e� �a�n�d� �r�e�d�u�c�e�d� 

�l�u�n�c�h� �s�t�u�d�e�n�t� �q�u�a�l�i�f�i�c�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n�;� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�h�e� 

�p�o�p�u�l�a�t�i�o�n� �n�o�t� �q�u�a�l�i�f�i�e�d� �f�o�r� �f�r�e�e� �o�r� �r�e�d�u�c�e�d� �l�u�n�c�h� �w�a�s� �u�s�e�d� 
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�a�s� �t�h�e� �c�o�v�a�r�i�a�t�e�.� �S�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �w�a�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� 

�i�n�c�i�d�e�n�t�s� �p�e�r� �s�t�u�d�e�n�t� �r�a�t�i�o�s� �i�n� �e�x�p�u�l�s�i�o�n�s�,� �s�u�s�p�e�n�s�i�o�n�s�,� �a�n�d� 

�v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �i�n�c�i�d�e�n�t�s�.� �T�h�e� �a�d�j�u�s�t�e�d� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e�s� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �t�h�e� �b�e�h�a�v�i�o�r� �r�a�t�i�o�s� �w�e�r�e� �c�o�m�p�a�r�e�d� 

�a�c�r�o�s�s� �t�h�e� �t�h�r�e�e� �l�e�v�e�l�s� �o�f� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �b�e�t�w�e�e�n� 

�t�h�e� �t�w�o� �l�e�v�e�l�s� �o�f� �c�o�s�m�e�t�i�c� �a�n�d� �s�t�r�u�c�t�u�r�a�l� �c�o�n�d�i�t�i�o�n�s�.� 

�C�o�n�c�l�u�s�i�o�n�s� 

�S�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �f�o�u�n�d� �t�o� �b�e� �h�i�g�h�e�r� �i�n� �t�h�o�s�e� 

�b�u�i�l�d�i�n�g�s� �w�i�t�h� �h�i�g�h�e�r� �q�u�a�l�i�t�y� �r�a�t�i�n�g�s�.� 

�W�h�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �w�a�s� �s�u�b�d�i�v�i�d�e�d� �i�n�t�o� �s�t�r�u�c�t�u�r�a�l� 

�a�n�d� �c�o�s�m�e�t�i�c� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� 

�c�o�m�p�a�r�e�d� �a�c�r�o�s�s� �t�h�e� �l�e�v�e�l�s� �o�f� �t�h�e� �c�o�n�d�i�t�i�o�n�s�,� �h�i�g�h�e�r� 

�s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� 

�s�c�h�o�o�l�s� �w�i�t�h� �h�i�g�h�e�r� �q�u�a�l�i�t�y� �c�o�s�m�e�t�i�c� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�r�a�t�i�n�g�s�.� �S�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e�s� �w�e�r�e� 

�a�l�m�o�s�t� �i�d�e�n�t�i�c�a�l� �f�o�r� �b�o�t�h� �l�o�w�e�r� �a�n�d� �u�p�p�e�r� �s�c�o�r�i�n�g� 

�s�c�h�o�o�l�s� �o�n� �s�t�r�u�c�t�u�r�a�l� �r�a�t�i�n�g�s�.� �S�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� 

�a�p�p�e�a�r�e�d� �t�o� �b�e� �m�o�r�e� �d�i�r�e�c�t�l�y� �r�e�l�a�t�e�d� �t�o� �c�o�s�m�e�t�i�c� 

�f�a�c�t�o�r�s�.� 

�S�c�i�e�n�c�e� �a�c�h�i�e�v�e�m�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �w�a�s� �h�i�g�h�e�r� �i�n� �b�u�i�l�d�i�n�g�s� 

�w�i�t�h� �b�e�t�t�e�r� �q�u�a�l�i�t�y� �s�c�i�e�n�c�e� �f�a�c�i�l�i�t�i�e�s� �t�h�a�n� �i�n� �t�h�o�s�e� 

�w�i�t�h� �l�o�w�e�r� �q�u�a�l�i�t�y� �s�c�i�e�n�c�e� �f�a�c�i�l�i�t�i�e�s�.� 
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�A� �r�e�v�i�e�w� �o�f� �i�n�d�i�v�i�d�u�a�l� �f�a�c�t�o�r�s� �o�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� 

�A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �r�e�v�e�a�l�e�d� �a� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�e�v�e�r�a�l� 

�f�a�c�t�o�r�s�.� �B�e�c�a�u�s�e� �t�h�e� �f�a�c�t�o�r�s� �m�a�y� �h�a�v�e� �b�e�e�n� �r�e�l�a�t�e�d� �t�o� 

�l�o�c�a�l� �a�v�a�i�l�a�b�l�e� �m�o�n�e�y�,� �a� �P�e�a�r�s�o�n ��s� �c�o�r�r�e�l�a�t�i�o�n� 

�c�o�e�f�f�i�c�i�e�n�t� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�a�n�d� �L�o�c�a�l� �C�o�m�p�o�s�i�t�e� �I�n�d�e�x�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �c�o�e�f�f�i�c�i�e�n�t� 

�w�a�s� �.�1�3�6�,� �i�n�d�i�c�a�t�i�n�g� �a� �v�e�r�y� �l�o�w� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� 

�t�w�o� �f�a�c�t�o�r�s�.� �A� �P�e�a�r�s�o�n ��s� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �w�a�s� 

�a�l�s�o� �c�a�l�c�u�l�a�t�e�d� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �t�h�e� 

�s�o�c�i�o�e�c�o�n�o�m�i�c� �p�r�o�x�y� �v�a�r�i�a�b�l�e� �r�e�g�a�r�d�i�n�g� �f�r�e�e� �l�u�n�c�h�,� 

�w�h�i�c�h� �h�a�s� �b�e�e�n� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�t�u�d�y�.� �T�h�a�t� 

�c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �w�a�s� �.�1�4�,� �w�h�i�c�h� �a�l�s�o� �i�n�d�i�c�a�t�e�d� �a� 

�v�e�r�y� �l�o�w� �c�o�r�r�e�l�a�t�i�o�n�.� �T�h�e�s�e� �l�o�w� �c�o�r�r�e�l�a�t�i�o�n�s� �m�i�n�i�m�i�z�e�d� 

�a�n�y� �c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �v�a�r�y�i�n�g� �e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s� �a�s� �a� 

�f�a�c�t�o�r� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�s�u�l�t�s�,� �w�h�i�c�h� �w�e�r�e� �a�l�r�e�a�d�y� 

�a�d�j�u�s�t�e�d� �f�o�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 

�w�i�t�h� �a�t� �l�e�a�s�t� �s�o�m�e� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �i�n� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�p�a�c�e�s�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 

�w�i�t�h� �l�e�s�s� �g�r�a�f�f�i�t�i�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 

�w�i�t�h� �b�e�t�t�e�r� �l�o�c�k�e�r� �c�o�n�d�i�t�i�o�n�s�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 
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�w�i�t�h� �b�e�t�t�e�r� �s�c�i�e�n�c�e� �l�a�b�o�r�a�t�o�r�y� �e�q�u�i�p�m�e�n�t�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 

�w�i�t�h� �c�l�a�s�s�r�o�o�m� �f�u�r�n�i�t�u�r�e� �i�n� �b�e�t�t�e�r� �c�o�n�d�i�t�i�o�n�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 

�w�i�t�h� �p�a�s�t�e�l� �p�a�i�n�t�e�d� �w�a�l�l�s� �i�n�s�t�e�a�d� �o�f� �w�h�i�t�e� �w�a�l�l�s� 

�i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �a�r�e�a�s�.� 

�-�H�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�c�h�o�o�l�s� 

�w�i�t�h� �l�e�s�s� �n�o�i�s�y� �e�x�t�e�r�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�s�.� 

�5�.� �B�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �f�a�c�t�o�r�s� �w�e�r�e� 

�r�e�l�a�t�e�d�.� �T�h�e� �s�c�h�o�o�l�s� �w�i�t�h� �h�i�g�h�e�r� �q�u�a�l�i�t�y� �b�u�i�l�d�i�n�g�s� 

�r�e�p�o�r�t�e�d� �h�i�g�h�e�r� �i�n�c�i�d�e�n�t�s� �p�e�r� �s�t�u�d�e�n�t� �r�a�t�i�o�s� �o�f� 

�v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e�,� �s�u�s�p�e�n�s�i�o�n�s�,� �a�n�d� �e�x�p�u�l�s�i�o�n�s�.� 

�D�i�s�c�u�s�s�i�o�n� 

�T�h�i�s� �s�t�u�d�y� �p�r�o�v�i�d�e�d� �s�u�p�p�o�r�t� �f�o�r� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r�.� �T�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �s�u�b�t�e�s�t�s� 

�b�e�t�w�e�e�n� �s�u�b�s�t�a�n�d�a�r�d� �a�n�d� �a�b�o�v�e� �s�t�a�n�d�a�r�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�c�a�t�e�g�o�r�i�e�s� �d�i�f�f�e�r�e�d� �b�y� �u�p� �t�o� �f�o�u�r� �p�o�i�n�t�s�,� �w�h�i�c�h� �a�c�c�o�u�n�t�e�d� 

�f�o�r� �u�p� �t�o� �f�i�v�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�.� �T�h�e� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �f�o�r� 

�t�h�e� �c�o�m�p�l�e�t�e� �c�o�m�p�o�s�i�t�e� �s�c�o�r�e� �o�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� 

�c�o�m�p�a�r�e�d� �a�c�r�o�s�s� �t�h�e� �t�h�r�e�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �c�a�t�e�g�o�r�i�e�s� 

�d�i�f�f�e�r�e�d� �b�y� �a�s� �m�a�n�y� �a�s� �s�e�v�e�n� �p�o�i�n�t�s�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �u�p� �t�o� 

�e�l�e�v�e�n� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�.� �T�h�i�s� �n�u�m�b�e�r�,� �t�h�o�u�g�h� �r�e�l�a�t�i�v�e�l�y� 
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�s�m�a�l�l�,� �i�s� �i�m�p�o�r�t�a�n�t� �w�h�e�n� �o�n�e� �c�o�n�s�i�d�e�r�s�,� �a�s� �M�c�G�u�f�f�e�y� �(�1�9�7�8�)� 

�i�n�d�i�c�a�t�e�d�,� �t�h�a�t� �i�n� �m�o�s�t� �s�t�u�d�i�e�s� �l�e�s�s� �t�h�a�n� �6�0� �p�e�r�c�e�n�t� �o�f� 

�s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e� �v�a�r�i�a�n�c�e� �i�s� �e�x�p�l�a�i�n�e�d� �b�y� 

�c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �a�l�l� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �e�x�p�l�a�i�n�e�d� 

�v�a�r�i�a�n�c�e� �i�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �i�s� �a�s�s�o�c�i�a�t�e�d� 

�w�i�t�h� �s�o�c�i�o�e�c�o�n�o�m�i�c� �s�t�a�t�u�s�.� �W�h�e�n� �t�h�a�t� �f�a�c�t�o�r� �i�s� �c�o�n�t�r�o�l�l�e�d� 

�a�n�d� �t�h�e�r�e� �i�s� �a� �d�i�f�f�e�r�e�n�c�e� �o�f� �f�i�v�e� �t�o� �e�l�e�v�e�n� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �i�t� �w�o�u�l�d� �s�e�e�m� �t�h�a�t� 

�s�c�h�o�o�l� �p�e�r�s�o�n�n�e�l� �s�h�o�u�l�d� �c�o�n�s�i�d�e�r� �a�d�d�r�e�s�s�i�n�g� �t�h�e� �i�s�s�u�e� �o�f� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �w�h�e�n� �a� �s�c�h�o�o�l� �w�i�t�h� �a� �m�e�a�n� 

�s�c�a�l�e� �s�c�o�r�e� �a�t� �t�h�e� �5�0�t�h� �p�e�r�c�e�n�t�i�l�e� �i�n�c�r�e�a�s�e�s� �i�t�s� �m�e�a�n� �s�c�a�l�e� 

�s�c�o�r�e� �f�i�v�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�,� �i�t� �h�a�s� �s�h�o�w�n� �a� �t�e�n� �p�e�r�c�e�n�t� 

�i�n�c�r�e�a�s�e�.� �I�f� �i�t� �m�o�v�e�s� �e�l�e�v�e�n� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k�s�,� �i�t� �h�a�s� 

�i�n�c�r�e�a�s�e�d� �o�v�e�r� �t�w�e�n�t�y� �p�e�r�c�e�n�t�.� �F�r�o�m� �t�h�i�s� �p�e�r�s�p�e�c�t�i�v�e�,� �t�h�e� 

�r�e�s�u�l�t�i�n�g� �p�o�t�e�n�t�i�a�l� �a�c�h�i�e�v�e�m�e�n�t� �g�a�i�n�s� �b�e�c�o�m�e� �m�o�r�e� 

�e�d�u�c�a�t�i�o�n�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�.� 

�B�u�i�l�d�i�n�g� �m�a�i�n�t�e�n�a�n�c�e� �i�s� �a� �c�o�s�t�l�y� �p�a�r�t� �o�f� �t�h�e� �t�o�t�a�l� 

�s�c�h�o�o�l� �b�u�d�g�e�t�.� �I�f� �t�h�e� �f�a�c�t�o�r�s� �w�h�i�c�h� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� 

�s�h�o�w�i�n�g� �m�e�a�n� �s�c�a�l�e� �s�c�o�r�e� �a�c�h�i�e�v�e�m�e�n�t� �d�i�f�f�e�r�e�n�c�e�s� �a�c�r�o�s�s� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �c�a�t�e�g�o�r�i�e�s� �w�e�r�e� �e�x�t�r�e�m�e�l�y� �c�o�s�t�l�y� 

�s�t�r�u�c�t�u�r�a�l� �f�a�c�t�o�r�s�,� �t�h�e�n� �t�h�e� �j�u�s�t�i�f�i�c�a�t�i�o�n� �f�o�r� �c�h�a�n�g�e� �b�a�s�e�d� 

�o�n� �a� �p�o�s�s�i�b�l�e� �p�e�r�c�e�n�t�i�l�e� �r�a�n�k� �d�i�f�f�e�r�e�n�c�e� �o�f� �u�p� �t�o� �e�l�e�v�e�n� 

�p�o�i�n�t�s� �m�i�g�h�t� �b�e� �q�u�e�s�t�i�o�n�a�b�l�e�.� �H�o�w�e�v�e�r�,� �i�f� �t�h�e� �f�a�c�t�o�r�s� �w�h�i�c�h� 

�w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �w�e�r�e� �c�o�s�m�e�t�i�c� �f�a�c�t�o�r�s�,� �w�i�t�h� �a� �l�o�w�e�r� 

�e�s�t�i�m�a�t�e�d� �c�o�s�t�,� �t�h�e� �v�a�l�u�e� �f�o�r� �t�h�e� �d�o�l�l�a�r� �w�o�u�l�d� �b�e� �m�o�r�e� 
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�r�e�a�s�o�n�a�b�l�e�.� �T�h�e� �f�a�c�t�o�r�s� �w�h�i�c�h� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� 

�a�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �g�r�e�a�t�e�s�t� �a�m�o�u�n�t� �o�f� �d�i�f�f�e�r�e�n�c�e� �i�n� 

�a�c�h�i�e�v�e�m�e�n�t� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s� �w�e�r�e� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g�,� �a�b�s�e�n�c�e� 

�o�f� �g�r�a�f�f�i�t�i�,� �l�o�c�k�e�r� �c�o�n�d�i�t�i�o�n�,� �s�c�i�e�n�c�e� �l�a�b�o�r�a�t�o�r�y� �e�q�u�i�p�m�e�n�t� 

�c�o�n�d�i�t�i�o�n�,� �c�l�a�s�s�r�o�o�m� �f�u�r�n�i�t�u�r�e� �c�o�n�d�i�t�i�o�n�,� �w�a�l�l� �c�o�l�o�r�,� �a�n�d� 

�a�c�o�u�s�t�i�c�a�l� �l�e�v�e�l�.� 

�A�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �i�s� �a� �s�t�r�u�c�t�u�r�a�l� �f�a�c�t�o�r� �w�h�i�c�h� �i�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �b�e�t�t�e�r� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e� �m�e�a�n�s�.� 

�M�a�n�y� �o�f� �t�h�e� �s�c�h�o�o�l�s� �i�n� �t�h�i�s� �p�o�p�u�l�a�t�i�o�n� �w�e�r�e� �l�o�c�a�t�e�d� �i�n� �o�r� 

�a�r�o�u�n�d� �t�h�e� �m�o�u�n�t�a�i�n�o�u�s� �r�e�g�i�o�n�s� �o�f� �t�h�e� �w�e�s�t�e�r�n� �p�a�r�t� �o�f� 

�V�i�r�g�i�n�i�a�,� �w�h�e�r�e� �i�t� �i�s� �c�o�m�m�o�n�l�y� �f�e�l�t� �t�h�a�t� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �i�s� 

�u�n�n�e�c�e�s�s�a�r�y�;� �t�h�i�s� �s�t�u�d�y� �p�r�o�v�i�d�e�d� �s�u�p�p�o�r�t� �f�o�r� �a�i�r� 

�c�o�n�d�i�t�i�o�n�i�n�g� �e�v�e�n� �i�n� �t�h�o�s�e� �a�r�e�a�s�.� �A�l�t�h�o�u�g�h� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� 

�i�s� �e�x�p�e�n�s�i�v�e�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�s�h�o�u�l�d� �b�e� �c�o�n�s�i�d�e�r�e�d� �i�n� �a�n�y� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �i�m�p�r�o�v�e�m�e�n�t� 

�p�l�a�n�.� 

�T�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�e� �f�a�c�t�o�r�s� �w�e�r�e� �c�o�s�m�e�t�i�c� �a�n�d� 

�r�e�l�a�t�i�v�e�l�y� �i�n�e�x�p�e�n�s�i�v�e� �t�o� �i�n�c�o�r�p�o�r�a�t�e� �i�n� �a�n� �i�m�p�r�o�v�e�m�e�n�t� 

�p�l�a�n�.� �P�a�i�n�t�i�n�g� �i�n� �a� �p�a�s�t�e�l� �c�o�l�o�r� �i�s� �n�o� �m�o�r�e� �e�x�p�e�n�s�i�v�e� �t�h�a�n� 

�p�a�i�n�t�i�n�g� �i�n� �w�h�i�t�e�.� �L�o�c�k�e�r� �a�n�d� �c�l�a�s�s�r�o�o�m� �f�u�r�n�i�t�u�r�e� 

�c�o�n�d�i�t�i�o�n�s� �a�r�e� �m�i�n�o�r� �m�a�i�n�t�e�n�a�n�c�e� �e�x�p�e�n�s�e�s� �w�h�e�n� �n�o�t� �d�e�f�e�r�r�e�d�.� 

�I�m�m�e�d�i�a�t�e� �a�t�t�e�n�t�i�o�n� �t�o� �g�r�a�f�f�i�t�i� �a�n�d� �d�i�s�c�o�u�r�a�g�e�m�e�n�t� �o�f� 

�r�e�p�e�a�t�e�d� �g�r�a�f�f�i�t�i� �i�s� �a�l�s�o� �i�n�e�x�p�e�n�s�i�v�e�.� �S�c�h�o�o�l�s� �l�o�c�a�t�e�d� �i�n� 

�n�o�i�s�y� �a�r�e�a�s� �n�e�e�d� �n�o�t� �m�o�v�e�,� �b�u�t� �o�n�l�y� �i�m�p�l�e�m�e�n�t� �n�o�i�s�e� 

�r�e�d�u�c�t�i�o�n� �d�e�v�i�c�e�s� �t�o� �p�r�o�v�i�d�e� �a� �m�o�r�e� �d�e�s�i�r�a�b�l�e� �p�h�y�s�i�c�a�l� 
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�e�n�v�i�r�o�n�m�e�n�t�.� �E�v�e�n� �i�n� �t�h�e� �s�c�i�e�n�c�e� �a�r�e�a�,� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� 

�g�a�s�,� �e�l�e�c�t�r�i�c�i�t�y�,� �w�a�t�e�r�,� �a�n�d� �s�i�n�k�s� �w�a�s� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �t�o� 

�t�e�s�t� �s�c�o�r�e�s� �t�h�a�n� �w�a�s� �l�a�b�o�r�a�t�o�r�y� �a�g�e�,� �w�h�i�c�h� �c�o�u�l�d� �b�e� �m�o�r�e� 

�c�o�s�t�l�y� �t�o� �u�p�d�a�t�e�.� 

�T�h�e� �i�s�s�u�e� �o�f� �i�m�p�r�o�v�e�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �i�s� �n�o�t� �i�f� �i�t� 

�s�h�o�u�l�d� �b�e� �d�o�n�e�,� �b�u�t� �r�a�t�h�e�r� �i�f� �i�t� �s�h�o�u�l�d� �b�e� �d�o�n�e� �w�h�e�n� �f�u�n�d�s� 

�a�r�e� �l�i�m�i�t�e�d�.� �T�h�e� �e�d�u�c�a�t�i�o�n�a�l� �b�e�n�e�f�i�t� �f�o�r� �f�i�s�c�a�l� �o�u�t�p�u�t� �m�u�s�t� 

�b�e� �c�o�n�s�i�d�e�r�e�d�.� �A� �n�e�w� �b�u�i�l�d�i�n�g� �w�i�t�h� �i�t�s� �a�s�s�o�c�i�a�t�e�d� �c�o�s�t� �i�s� 

�n�o�t� �n�e�c�e�s�s�a�r�y�;� �n�e�i�t�h�e�r� �i�s� �a� �r�e�m�o�d�e�l�e�d� �b�u�i�l�d�i�n�g� �w�h�i�c�h� �m�a�k�e�s� 

�m�a�j�o�r� �s�t�r�u�c�t�u�r�a�l� �c�h�a�n�g�e�s� �t�o� �w�i�n�d�o�w�s�,� �h�e�a�t�i�n�g� �s�y�s�t�e�m�s�,� �a�n�d� 
�c�o�e� 

�f�l�o�o�r� �s�u�r�f�a�c�e�s�.� �|� �W�h�a�t� �i�s� �n�e�c�e�s�s�a�r�y� �i�s� �t�h�e� �a�d�d�i�t�i�o�n� �o�f� �a�i�r� 
�c�a�n� �L�e� �-� 

�c�o�n�d�i�t�i�o�n�i�n�g� �a�n�d� �t�h�e� �a�t�t�e�n�t�i�o�n� �t�o� �l�o�c�k�e�r� �a�n�d� �f�u�r�n�i�t�u�r�e� 
�S�e�e�s� 

�?� 

�m�a�i�n�t�e�n�a�n�c�e�,� �g�r�a�f�f�i�t�i� �r�e�m�o�v�a�l�,� �a�n�d� �w�a�l�l� �c�o�l�o�r�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �i�s�s�u�e� �o�f� �c�o�s�t� �e�f�f�i�c�i�e�n�c�y�,� �t�h�e�r�e� �i�s� 

�t�h�e� �i�s�s�u�e� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �v�a�l�u�e�.� �I�f� �e�d�u�c�a�t�i�o�n�a�l� �p�e�r�s�o�n�n�e�l� 

�c�a�n� �m�a�k�e� �a� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �a�n�d� 

�c�h�o�o�s�e� �n�o�t� �t�o� �t�a�k�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �s�t�e�p�s�,� �o�n�e� �w�o�n�d�e�r�s� �w�h�a�t� 

�m�e�s�s�a�g�e� �i�s� �b�e�i�n�g� �s�e�n�t�.� �O�n�l�y� �a� �f�e�w� �f�a�c�t�o�r�s� �c�a�n� �b�e� �c�o�n�t�r�o�l�l�e�d� 

�t�o� �a�n�y� �e�x�t�e�n�t� �b�y� �e�d�u�c�a�t�i�o�n�a�l� �p�e�r�s�o�n�n�e�l�.� �A�d�m�i�n�i�s�t�r�a�t�o�r�s� �c�a�n� 

�s�e�l�e�c�t� �a�n�d� �m�a�i�n�t�a�i�n� �q�u�a�l�i�t�y� �t�e�a�c�h�e�r�s�,� �s�e�c�u�r�e� �a�p�p�r�o�p�r�i�a�t�e� 

�e�d�u�c�a�t�i�o�n�a�l� �m�a�t�e�r�i�a�l�s�,� �a�n�d� �p�r�o�v�i�d�e� �a� �p�o�s�i�t�i�v�e� �l�e�a�r�n�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t�.� �T�h�i�s� �s�t�u�d�y� �a�d�d�r�e�s�s�e�d� �a� �p�o�s�i�t�i�v�e� �l�e�a�r�n�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t�.� 

�M�o�s�t� �s�t�u�d�i�e�s� �h�a�v�e� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �b�u�t� �v�e�r�y� �f�e�w� 
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�s�t�u�d�i�e�s� �h�a�v�e� �l�o�o�k�e�d� �a�t� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n�.� �S�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �h�a�s� �e�m�e�r�g�e�d� �a�s� �a�n� �a�r�e�a� �o�f� 

�i�n�c�r�e�a�s�i�n�g� �c�o�n�c�e�r�n� �d�u�r�i�n�g� �t�h�e� �p�a�s�t� �f�e�w� �y�e�a�r�s� �a�s� �y�o�u�n�g� �p�e�o�p�l�e� 

�h�a�v�e� �b�e�c�o�m�e� �m�o�r�e� �v�i�o�l�e�n�t�,� �m�o�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �g�a�n�g�s� �a�n�d� 

�m�o�r�e� �e�x�p�o�s�e�d� �t�o� �n�e�g�a�t�i�v�e� �a�d�u�l�t� �b�e�h�a�v�i�o�r�.� �T�h�e�r�e� �i�s� �a� �g�r�e�a�t�e�r� 

�n�e�e�d� �t�o� �m�i�n�i�m�i�z�e� �n�e�g�a�t�i�v�e� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �b�e�c�a�u�s�e� �o�f� �t�h�e� 

�s�a�f�e�t�y� �o�f� �o�t�h�e�r� �s�t�u�d�e�n�t�s�.� �W�h�i�l�e� �t�h�e� �c�u�r�r�e�n�t� �s�t�u�d�y� �f�o�u�n�d� �a� 

�s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �i�t� �d�i�d� �n�o�t� �c�l�a�r�i�f�y� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�.� 

�T�h�e� �c�o�n�c�e�r�n� �o�v�e�r� �w�h�a�t� �w�a�s� �b�e�i�n�g� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �b�e�h�a�v�i�o�r� 

�f�a�c�t�o�r� �o�v�e�r�s�h�a�d�o�w�e�d� �t�h�e� �r�e�s�u�l�t�s�.� �H�o�w�e�v�e�r�,� �i�f� �b�e�h�a�v�i�o�r� 

�q�u�a�l�i�t�y� �c�a�n� �b�e� �a�f�f�e�c�t�e�d� �b�y� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �t�h�e�n�,� �b�e�c�a�u�s�e� 

�o�f� �t�h�e� �p�o�t�e�n�t�i�a�l�l�y� �v�i�o�l�e�n�t� �n�a�t�u�r�e� �o�f� �s�t�u�d�e�n�t� �m�i�s�b�e�h�a�v�i�o�r�,� �i�t� 

�i�s� �i�m�p�o�r�t�a�n�t� �n�o�t� �t�o� �d�i�s�r�e�g�a�r�d� �a�n�y� �p�o�s�s�i�b�l�e� �a�v�e�n�u�e� �t�o� �e�f�f�e�c�t� 

�c�h�a�n�g�e�.� 

�B�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �i�s� �m�o�r�e� �t�h�a�n� �a� �s�t�a�t�i�c� �c�o�n�d�i�t�i�o�n�.� �I�t� 

�i�s� �a� �p�h�y�s�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �a� �p�u�b�l�i�c� �m�e�s�s�a�g�e� �a�b�o�u�t� �t�h�e� 

�v�a�l�u�e� �o�f� �e�d�u�c�a�t�i�o�n�.� �I�f� �s�t�u�d�e�n�t�s� �p�e�r�c�e�i�v�e� �e�d�u�c�a�t�i�o�n� �a�s� 

�s�o�m�e�t�h�i�n�g� �t�o� �b�e� �d�o�n�e� �i�n� �a� �p�o�o�r� �q�u�a�l�i�t�y� �f�a�c�i�l�i�t�y�,� �t�h�e�y� �m�a�y� 

�a�l�s�o� �p�e�r�c�e�i�v�e� �i�t� �t�o� �b�e� �o�f� �l�e�s�s� �v�a�l�u�e�.� �C�o�e� �(�1�9�8�9�)� �f�o�u�n�d� �t�h�a�t� 

�r�u�r�a�l� �s�c�h�o�o�l�s� �i�n� �V�i�r�g�i�n�i�a� �h�a�d� �l�o�w�e�r� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s� �a�n�d� 

�l�o�w�e�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s�.� �T�o� �e�n�c�o�u�r�a�g�e� �a�c�a�d�e�m�i�c� 

�e�x�c�e�l�l�e�n�c�e� �a�n�d� �p�o�t�e�n�t�i�a�l� �e�c�o�n�o�m�i�c� �s�u�c�c�e�s�s�,� �s�c�h�o�o�l�s� �m�u�s�t� 

�r�e�p�r�e�s�e�n�t� �a� �b�e�t�t�e�r� �w�a�y� �o�f� �l�i�f�e� �-�-� �a� �p�r�o�m�i�s�e� �o�f� �t�h�e� �f�u�t�u�r�e�.� 

�S�c�h�o�o�l�s� �s�h�o�u�l�d� �r�e�f�l�e�c�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �o�f� �s�u�c�c�e�s�s�.� 
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�S�t�u�d�y� �C�o�n�c�e�r�n�s� 

�I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �l�o�o�k� �b�e�y�o�n�d� �t�h�e� �n�u�m�e�r�i�c�a�l� 

�c�o�m�p�a�r�i�s�o�n�s� �o�f� �s�c�a�l�e� �s�c�o�r�e� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�n�s� �t�o� �d�e�t�e�r�m�i�n�e� 

�t�h�e�i�r� �s�i�g�n�i�f�i�c�a�n�c�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �c�o�n�c�l�u�s�i�o�n�s� �c�a�n�n�o�t� �b�e� 

�r�e�a�l�i�s�t�i�c�a�l�l�y� �d�r�a�w�n� �f�r�o�m� �s�o�m�e� �o�f� �t�h�e� �d�a�t�a� �d�u�e� �t�o� �p�r�o�b�l�e�m�s� 

�w�h�i�c�h� �w�e�r�e� �r�e�v�e�a�l�e�d� �i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� 

�P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t�.� 

�P�r�o�b�l�e�m�s� �R�e�l�a�t�e�d� �t�o� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� 

�A�l�t�h�o�u�g�h� �t�h�e� �C�A�P�E� �w�a�s� �p�i�l�o�t�e�d� �a�n�d� �r�e�v�i�s�e�d� �b�e�f�o�r�e� �u�s�e� 

�w�i�t�h� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �i�n� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�c�e�r�n�s� 

�w�e�r�e� �r�e�v�e�a�l�e�d� �a�s� �t�h�e� �s�t�u�d�y� �p�r�o�g�r�e�s�s�e�d�:� 

�1�.� �Q�u�e�s�t�i�o�n� �f�o�u�r�,� �w�h�i�c�h� �a�d�d�r�e�s�s�e�d� �h�e�a�t� �q�u�a�l�i�t�y�,� �l�a�c�k�e�d� 

�c�l�a�r�i�t�y� �f�o�r� �d�i�s�c�r�i�m�i�n�a�t�i�n�g� �b�e�t�w�e�e�n� �d�i�f�f�e�r�e�n�t� �h�e�a�t� 

�c�o�n�c�e�r�n�s�.� �T�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �u�n�e�v�e�n� �o�r� �e�v�e�n� �h�e�a�t� �w�a�s� 

�n�o�t� �d�e�f�i�n�e�d� �c�l�e�a�r�l�y� �e�n�o�u�g�h� �t�o� �e�l�i�m�i�n�a�t�e� �a� �v�a�r�i�e�t�y� �o�f� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�s�.� 

�2�.� �Q�u�e�s�t�i�o�n� �f�i�v�e�,� �w�h�i�c�h� �a�d�d�r�e�s�s�e�d� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g�,� �w�a�s� 

�s�u�c�c�e�s�s�f�u�l� �i�n� �s�e�p�a�r�a�t�i�n�g� �n�o� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �f�r�o�m� �s�o�m�e� 

�a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g�,� �b�u�t� �p�r�o�v�i�d�e�d� �n�o� �a�d�d�i�t�i�o�n�a�l� 

�i�n�f�o�r�m�a�t�i�o�n�.� �C�h�o�i�c�e� �b� �o�n� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �c�o�v�e�r�e�d� �a�i�r� 

�c�o�n�d�i�t�i�o�n�i�n�g� �i�n� �a�s� �f�e�w� �a�s� �o�n�e� �c�l�a�s�s�r�o�o�m� �o�r� �a�s� �m�a�n�y� �a�s� 

�a�l�l� �c�l�a�s�s�r�o�o�m�s�.� �T�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �w�h�e�t�h�e�r� �o�r� �n�o�t� 
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�t�h�e� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� �w�a�s� �w�e�l�l� �r�e�g�u�l�a�t�e�d� �w�a�s� �s�u�b�j�e�c�t� �t�o� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�.� 

�3�.� �Q�u�e�s�t�i�o�n�s� �s�e�v�e�n� �a�n�d� �n�i�n�e� �s�o�u�g�h�t� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� 

�t�h�e� �p�a�i�n�t� �c�y�c�l�e�.� �A�l�t�h�o�u�g�h� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� 

�i�m�p�o�r�t�a�n�t�,� �i�t� �a�d�d�e�d� �l�i�t�t�l�e� �t�o� �a� �s�t�u�d�y� �w�h�i�c�h� �a�d�d�r�e�s�s�e�d� 

�c�u�r�r�e�n�t� �c�o�n�d�i�t�i�o�n� �a�n�d� �a�l�r�e�a�d�y� �h�a�d� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� 

�t�h�e� �r�e�c�e�n�c�y� �o�f� �i�n�t�e�r�i�o�r� �a�n�d� �e�x�t�e�r�i�o�r� �p�a�i�n�t�i�n�g�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �i�f� �t�h�e� �i�n�t�e�r�i�o�r� �w�a�l�l�s� �w�e�r�e� �p�a�i�n�t�e�d� �l�a�s�t� �y�e�a�r� 

�a�n�d� �o�n� �a�n� �a�s� �n�e�e�d�e�d� �b�a�s�i�s�,� �t�h�e� �l�a�c�k� �o�f� �a� �s�p�e�c�i�f�i�c� �p�a�i�n�t� 

�c�y�c�l�e� �w�a�s� �u�n�r�e�l�a�t�e�d� �t�o� �c�u�r�r�e�n�t� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� 

�4�.� �Q�u�e�s�t�i�o�n� �e�l�e�v�e�n�,� �r�e�g�a�r�d�i�n�g� �t�h�e� �a�d�j�a�c�e�n�t� �e�x�t�e�r�i�o�r� 

�f�a�c�i�l�i�t�i�e�s�,� �p�r�o�v�i�d�e�d� �f�o�o�t�b�a�l�l� �s�t�a�d�i�u�m� �a�s� �a� �c�h�o�i�c�e�,� 

�w�h�i�c�h� �l�e�f�t� �s�o�m�e� �r�e�s�p�o�n�d�e�r�s� �c�o�n�f�u�s�e�d� �a�b�o�u�t� �w�h�a�t� �t�o� �m�a�r�k� 

�i�f� �t�h�e�y� �h�a�d� �a� �f�o�o�t�b�a�l�l� �f�i�e�l�d� �b�u�t� �n�o�t� �a� �s�t�a�d�i�u�m�.� 

�5�.� �Q�u�e�s�t�i�o�n� �t�w�e�n�t�y�,� �r�e�g�a�r�d�i�n�g� �t�y�p�e� �o�f� �l�i�g�h�t�i�n�g�,� �w�a�s� 

�u�n�c�l�e�a�r� �b�e�c�a�u�s�e� �o�f� �t�h�e� �l�a�c�k� �o�f� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �h�o�t� �a�n�d� �c�o�l�d� �f�l�u�o�r�e�s�c�e�n�t� �l�i�g�h�t�i�n�g�.� 

�T�h�e� �o�n�l�y� �a�p�p�r�o�p�r�i�a�t�e� �u�s�e� �o�f� �t�h�i�s� �q�u�e�s�t�i�o�n� �w�a�s� �t�o� 

�d�i�s�c�r�i�m�i�n�a�t�e� �b�e�t�w�e�e�n� �t�h�o�s�e� �w�h�o� �h�a�d� �f�l�u�o�r�e�s�c�e�n�t� �l�i�g�h�t�i�n�g� 

�a�n�d� �t�h�o�s�e� �w�h�o� �h�a�d� �i�n�c�a�n�d�e�s�c�e�n�t� �l�i�g�h�t�i�n�g�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �p�r�e�v�i�o�u�s�l�y� �n�o�t�e�d� �a�r�e�a�s� �o�f� �c�o�n�c�e�r�n� �n�e�e�d� �t�o� 

�b�e� �a�d�d�r�e�s�s�e�d� �b�e�f�o�r�e� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �i�s� �u�s�e�d� �i�n� 

�f�u�r�t�h�e�r� �s�t�u�d�i�e�s�,� �i�t� �d�i�d� �e�f�f�e�c�t�i�v�e�l�y� �d�i�v�i�d�e� �s�c�h�o�o�l�s� �i�n�t�o� 

�t�h�r�e�e� �g�r�o�u�p�s� �-�-� �s�u�b�s�t�a�n�d�a�r�d�,� �s�t�a�n�d�a�r�d�,� �a�n�d� �a�b�o�v�e� �s�t�a�n�d�a�r�d� �-�-� 
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�b�a�s�e�d� �o�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� �T�h�o�s�e� �g�r�o�u�p�s�,� �w�h�e�n� �u�s�e�d� �t�o� 

�c�o�m�p�a�r�e� �a�c�h�i�e�v�e�m�e�n�t� �s�c�a�l�e� �s�c�o�r�e� �m�e�a�n�s�,� �p�r�o�v�i�d�e�d� �e�v�i�d�e�n�c�e� �o�f� 

�a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� 

�a�c�h�i�e�v�e�m�e�n�t�.� 

�P�r�o�b�l�e�m�s� �R�e�l�a�t�e�d� �t�o� �t�h�e� �B�e�h�a�v�i�o�r�,� �A�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�F�r�e�e�/�R�e�d�u�c�e�d� �L�u�n�c�h� �I�n�f�o�r�m�a�t�i�o�n� �I�n�s�t�r�u�m�e�n�t� 

�A�l�t�h�o�u�g�h� �t�h�e� �s�u�r�v�e�y� �u�s�e�d� �t�o� �s�e�c�u�r�e� �a�c�h�i�e�v�e�m�e�n�t�,� �f�r�e�e� �l�u�n�c�h�,� 

�a�n�d� �b�e�h�a�v�i�o�r� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �p�i�l�o�t�e�d�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�c�e�r�n�s� 

�e�m�e�r�g�e�d� �a�s� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �r�e�v�i�e�w�e�d�:� 

�1�.� �I�t�e�m� �o�n�e� �r�e�q�u�e�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e�s� �f�o�r� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� 

�i�n�f�o�r�m�a�t�i�o�n�.� �A�l�t�h�o�u�g�h� �t�h�i�s� �a�p�p�e�a�r�e�d� �t�o� �b�e� �c�l�e�a�r�,� �t�h�r�e�e� 

�s�c�h�o�o�l�s� �r�e�s�p�o�n�d�e�d� �w�i�t�h� �p�e�r�c�e�n�t�i�l�e� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�i�s� 

�i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �c�o�n�v�e�r�t�e�d�,� �u�s�i�n�g� �t�h�e� �t�e�s�t� �m�a�n�u�a�l�,� �t�o� 

�t�h�e� �r�e�q�u�e�s�t�e�d� �s�c�a�l�e� �s�c�o�r�e�s�.� 

�2�.� �I�t�e�m� �t�h�r�e�e� �w�a�s� �o�f� �t�h�e� �g�r�e�a�t�e�s�t� �c�o�n�c�e�r�n�.� �T�h�i�s� �i�t�e�m� 

�a�s�k�e�d� �f�o�r� �t�h�e� �n�u�m�b�e�r� �o�f� �s�u�s�p�e�n�s�i�o�n�s� �a�n�d� �e�x�p�u�l�s�i�o�n�s�.� 

�T�h�e� �n�u�m�b�e�r� �o�f� �e�x�p�u�l�s�i�o�n�s� �w�a�s� �c�l�e�a�r�l�y� �t�h�e� �n�u�m�b�e�r� �o�f� 

�s�t�u�d�e�n�t�s� �w�h�o� �h�a�d� �b�e�e�n� �e�x�p�e�l�l�e�d�.� �T�h�e� �n�u�m�b�e�r� �o�f� 

�s�u�s�p�e�n�s�i�o�n�s�,� �h�o�w�e�v�e�r�,� �c�o�u�l�d� �h�a�v�e� �b�e�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� 

�s�t�u�d�e�n�t�s� �w�h�o� �h�a�d� �b�e�e�n� �s�u�s�p�e�n�d�e�d� �o�r� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� 

�d�a�y�s� �o�f� �s�u�s�p�e�n�s�i�o�n� �f�o�r� �a�l�l� �s�t�u�d�e�n�t�s�.� �T�h�e� �c�o�n�f�u�s�i�o�n� 

�i�n�v�a�l�i�d�a�t�e�d� �a�n�y� �c�o�m�p�a�r�i�s�o�n�s� �a�m�o�n�g� �s�c�h�o�o�l�s� �o�n� �t�h�e� 

�s�u�s�p�e�n�s�i�o�n� �r�a�t�i�o�s�.� �C�o�n�c�l�u�s�i�o�n�s� �s�h�o�u�l�d� �b�e� �d�r�a�w�n� �f�r�o�m� 

�t�h�e� �d�a�t�a� �o�n� �e�x�p�u�l�s�i�o�n�s� �o�r� �f�r�o�m� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �i�t�e�m� �f�o�u�r� 
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�-�-� �t�h�e� �n�u�m�b�e�r� �o�f� �i�n�c�i�d�e�n�t�s� �o�f� �c�r�i�m�e� �a�n�d� �v�i�o�l�e�n�c�e� �a�s� 

�r�e�p�o�r�t�e�d� �t�o� �t�h�e� �d�i�v�i�s�i�o�n� �f�o�r� �t�h�e� �s�t�a�t�e� �r�e�p�o�r�t�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �s�h�o�u�l�d� �b�e� �r�e�v�i�s�e�d� �p�r�i�o�r� 

�t�o� �f�u�r�t�h�e�r� �u�s�e�,� �i�t� �d�i�d� �e�f�f�e�c�t�i�v�e�l�y� �c�o�l�l�e�c�t� �i�n�f�o�r�m�a�t�i�o�n� 

�r�e�g�a�r�d�i�n�g� �s�t�u�d�e�n�t� �i�n�c�i�d�e�n�t�s� �o�f� �e�x�p�u�l�s�i�o�n� �a�n�d� �c�r�i�m�e� �a�n�d� 

�v�i�o�l�e�n�c�e�.� 

�P�o�p�u�l�a�t�i�o�n� �S�i�z�e� �L�i�m�i�t�a�t�i�o�n�s� 

�B�e�c�a�u�s�e� �o�f� �t�h�e� �l�i�m�i�t�e�d� �n�u�m�b�e�r� �o�f� �s�c�h�o�o�l�s� �i�n� �t�h�e� 

�p�o�p�u�l�a�t�i�o�n� �a�n�d� �t�h�e�i�r� �s�i�m�i�l�a�r�i�t�i�e�s�,� �s�o�m�e� �i�t�e�m�s� �i�n� �t�h�e� 

�a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �h�a�d� �v�e�r�y� �l�i�t�t�l�e� �o�r� �n�o� �v�a�r�i�a�n�c�e�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �t�h�e� �q�u�e�s�t�i�o�n� �r�e�g�a�r�d�i�n�g� �h�o�w� �o�f�t�e�n� �t�h�e� �f�l�o�o�r�s� �w�e�r�e� 

�s�w�e�p�t� �w�a�s� �a�n�s�w�e�r�e�d� �a�s� �d�a�i�l�y� �b�y� �e�v�e�r�y� �s�c�h�o�o�l�.� �T�h�e�r�e� �w�a�s� �n�o� 

�v�a�r�i�a�n�c�e�,� �w�h�i�c�h� �e�l�i�m�i�n�a�t�e�d� �f�u�r�t�h�e�r� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s� 

�t�o� �t�h�i�s� �q�u�e�s�t�i�o�n�.� �O�t�h�e�r� �q�u�e�s�t�i�o�n� �r�e�s�p�o�n�s�e�s�,� �a�l�t�h�o�u�g�h� �n�o�t� 

�c�o�m�p�l�e�t�e�l�y� �u�n�i�f�o�r�m�,� �v�a�r�i�e�d� �o�n�l�y� �s�l�i�g�h�t�l�y�.� �T�h�o�s�e� �i�n�c�l�u�d�e�d� 

�r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �a�b�o�u�t� �t�h�e� �n�u�m�b�e�r� �o�f� �c�l�a�s�s�r�o�o�m�s� �w�i�t�h� 

�w�i�n�d�o�w�s�,� �t�h�e� �t�y�p�e� �o�f� �f�l�o�o�r�,� �t�h�e� �i�n�t�e�r�i�o�r� �p�a�i�n�t� �c�y�c�l�e�,� �a�n�d� 

�t�h�e� �g�r�a�f�f�i�t�i� �r�e�m�o�v�a�l� �c�y�c�l�e�.� �A�l�m�o�s�t� �a�l�l� �s�c�h�o�o�l�s� �h�a�d� �w�i�n�d�o�w�s� 

�i�n� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e�i�r� �c�l�a�s�s�r�o�o�m�s�,� �s�o� �a�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� 

�t�h�e� �e�f�f�e�c�t�s� �o�f� �n�a�t�u�r�a�l� �l�i�g�h�t�i�n�g� �c�o�u�l�d� �n�o�t� �b�e� �d�o�n�e�.� �A� �l�a�r�g�e�r� 

�p�o�p�u�l�a�t�i�o�n� �m�i�g�h�t� �h�a�v�e� �a�l�l�o�w�e�d� �m�o�r�e� �v�a�r�i�a�n�c�e� �a�n�d� �p�r�o�v�i�d�e�d� 

�m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �i�n�v�e�s�t�i�g�a�t�i�o�n�.



�M�e�a�s�u�r�e�m�e�n�t� �o�f� �B�e�h�a�v�i�o�r� �F�a�c�t�o�r� �C�o�n�c�e�r�n�s� 

�T�h�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �b�e�h�a�v�i�o�r� �f�a�c�t�o�r� �c�o�n�c�e�r�n�s� �a�r�e� �t�w�o�-� 

�f�o�l�d�.� �F�i�r�s�t�,� �t�h�e�r�e� �w�e�r�e� �v�e�r�y� �f�e�w� �i�n�c�i�d�e�n�t�s� �o�f� �m�i�s�b�e�h�a�v�i�o�r�,� 

�a�s� �i�d�e�n�t�i�f�i�e�d� �i�n� �n�u�m�b�e�r�s� �o�f� �e�x�p�u�l�s�i�o�n�s� �o�r� �i�n�c�i�d�e�n�t�s� �o�f� �c�r�i�m�e� 

�a�n�d� �v�i�o�l�e�n�c�e�,� �w�h�i�c�h� �m�a�d�e� �c�o�n�c�l�u�s�i�o�n�s� �l�e�s�s� �d�e�f�i�n�i�t�i�v�e�.� �S�m�a�l�l� 

�s�c�h�o�o�l�s� �u�s�u�a�l�l�y� �h�a�v�e� �f�e�w�e�r� �d�i�s�c�i�p�l�i�n�e� �p�r�o�b�l�e�m�s� �t�h�a�n� �l�a�r�g�e� 

�s�c�h�o�o�l�s� �(�G�o�t�t�f�r�e�d�s�o�n�,� �1�9�8�5�)�,� �a�n�d� �r�u�r�a�l� �a�r�e�a�s� �a�l�s�o� �m�a�y� �h�a�v�e� 

�f�e�w�e�r� �d�i�s�c�i�p�l�i�n�e� �p�r�o�b�l�e�m�s� �t�h�a�n� �u�r�b�a�n� �a�n�d� �s�u�b�u�r�b�a�n� �a�r�e�a�s�,� �s�o� 

�t�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �s�m�a�l�l� �a�n�d� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s� �c�o�u�l�d� �b�e� 

�e�x�p�e�c�t�e�d� �t�o� �r�e�p�o�r�t� �f�e�w�e�r� �d�i�s�c�i�p�l�i�n�e� �i�n�c�i�d�e�n�t�s�.� �T�h�a�t� �p�o�r�t�i�o�n� 

�o�f� �t�h�e� �s�t�u�d�y� �m�i�g�h�t� �h�a�v�e� �p�r�o�d�u�c�e�d� �m�o�r�e� �s�i�g�n�i�f�i�c�a�n�t� �r�e�s�u�l�t�s� �i�f� 

�a� �d�i�f�f�e�r�e�n�t� �p�o�p�u�l�a�t�i�o�n� �a�n�d� �a� �l�a�r�g�e�r� �p�o�p�u�l�a�t�i�o�n� �h�a�d� �b�e�e�n� 

�u�s�e�d�.� �P�e�r�h�a�p�s� �a� �r�e�g�i�o�n�a�l� �o�r� �n�a�t�i�o�n�a�l� �s�t�u�d�y� �o�f� �s�m�a�l�l�,� �r�u�r�a�l� 

�h�i�g�h� �s�c�h�o�o�l�s� �w�o�u�l�d� �h�a�v�e� �p�r�o�v�i�d�e�d� �m�o�r�e� �v�a�r�i�a�n�c�e�.� �M�o�r�e� 

�v�a�r�i�a�n�c�e� �m�i�g�h�t� �a�l�s�o� �h�a�v�e� �b�e�e�n� �f�o�u�n�d� �i�n� �u�r�b�a�n� �o�r� �s�u�b�u�r�b�a�n� 

�s�c�h�o�o�l� �p�o�p�u�l�a�t�i�o�n�s�.� 

�T�h�e� �s�e�c�o�n�d� �a�n�d� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �q�u�e�s�t�i�o�n� �r�e�g�a�r�d�i�n�g� 

�b�e�h�a�v�i�o�r� �a�d�d�r�e�s�s�e�d� �w�h�a�t� �t�h�e� �f�a�c�t�o�r�s� �a�c�t�u�a�l�l�y� �r�e�p�r�e�s�e�n�t�e�d�.� 

�W�h�e�t�h�e�r� �t�h�e� �r�e�p�o�r�t�e�d� �i�n�c�i�d�e�n�t�s� �o�f� �s�u�s�p�e�n�s�i�o�n�,� �e�x�p�u�l�s�i�o�n�,� �a�n�d� 

�v�i�o�l�e�n�c�e�/�s�u�b�s�t�a�n�c�e� �a�b�u�s�e� �r�e�p�r�e�s�e�n�t�e�d� �i�n�c�i�d�e�n�t�s� �o�f� 

�m�i�s�b�e�h�a�v�i�o�r� �o�r� �i�n�c�i�d�e�n�t�s� �o�f� �b�e�h�a�v�i�o�r� �e�n�f�o�r�c�e�m�e�n�t� �i�s� �a� �m�a�t�t�e�r� 

�t�o� �b�e� �c�o�n�s�i�d�e�r�e�d�.� �B�e�c�a�u�s�e� �l�a�r�g�e�r� �s�t�u�d�e�n�t�s�-�p�e�r�-�i�n�c�i�d�e�n�t� 

�r�a�t�i�o�s� �w�e�r�e� �f�o�u�n�d� �i�n� �b�e�t�t�e�r� �q�u�a�l�i�t�y� �b�u�i�l�d�i�n�g�s�,� �o�n�e� 

�c�o�n�c�l�u�s�i�o�n� �m�i�g�h�t� �b�e� �t�h�a�t� �s�t�u�d�e�n�t�s� �m�i�s�b�e�h�a�v�e� �m�o�r�e� �i�n� �b�e�t�t�e�r� 

�b�u�i�l�d�i�n�g�s�.� �T�h�i�s� �c�o�n�c�l�u�s�i�o�n� �c�o�u�l�d� �b�e� �s�u�p�p�o�r�t�e�d� �b�y� �t�h�e� �d�a�t�a� 
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�p�r�o�v�i�d�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�,� �b�u�t� �i�s� �n�o�t� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �e�x�p�e�c�t�e�d� 

�o�u�t�c�o�m�e�s�.� 

�A�n� �a�l�t�e�r�n�a�t�i�v�e� �i�n�f�e�r�e�n�c�e� �d�r�a�w�n� �f�r�o�m� �d�a�t�a� �w�h�i�c�h� 

�i�n�d�i�c�a�t�e�s� �h�i�g�h�e�r� �b�e�h�a�v�i�o�r�-�i�n�c�i�d�e�n�t� �r�a�t�i�o�s� �i�n� �b�e�t�t�e�r� 

�b�u�i�l�d�i�n�g�s� �i�s� �t�h�a�t� �e�n�f�o�r�c�e�m�e�n�t� �i�s� �h�i�g�h�e�r�,� �b�e�c�a�u�s�e� �o�f� �a� �h�i�g�h�e�r� 

�l�e�v�e�l� �o�f� �e�x�p�e�c�t�a�t�i�o�n�,� �i�n� �b�u�i�l�d�i�n�g�s� �w�h�i�c�h� �a�l�s�o� �m�a�i�n�t�a�i�n� 

�h�i�g�h�e�r� �q�u�a�l�i�t�y� �p�h�y�s�i�c�a�l� �c�o�n�d�i�t�i�o�n�s�.� �T�h�i�s� �a�l�t�e�r�n�a�t�i�v�e� 

�i�n�f�e�r�e�n�c�e� �i�s� �m�o�r�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �e�x�p�e�c�t�e�d� �o�u�t�c�o�m�e�s�.� 

�A�n�o�t�h�e�r� �a�l�t�e�r�n�a�t�i�v�e� �e�x�p�l�a�n�a�t�i�o�n� �d�r�a�w�n� �f�r�o�m� �t�h�e�s�e� �d�a�t�a� 

�i�s� �t�h�a�t� �r�e�c�o�r�d� �k�e�e�p�i�n�g� �i�s� �m�o�r�e� �a�c�c�u�r�a�t�e� �i�n� �b�e�t�t�e�r� �b�u�i�l�d�i�n�g�s� 

�-�-� �t�h�u�s� �r�e�p�o�r�t�i�n�g� �a� �l�a�r�g�e�r� �n�u�m�b�e�r� �o�f� �i�n�c�i�d�e�n�t�s�.� �T�h�i�s� 

�a�l�t�e�r�n�a�t�i�v�e� �e�x�p�l�a�n�a�t�i�o�n� �w�o�u�l�d� �r�e�q�u�i�r�e� �t�h�e� �d�a�t�a� �t�o� �b�e� 

�c�o�m�p�l�e�t�e�l�y� �d�i�s�r�e�g�a�r�d�e�d�.� 

�B�e�c�a�u�s�e� �t�h�e� �r�e�s�u�l�t�s� �c�a�n� �b�e� �i�n�t�e�r�p�r�e�t�e�d� �i�n� �t�h�r�e�e� 

�i�n�c�o�m�p�a�t�i�b�l�e� �w�a�y�s�,� �b�e�h�a�v�i�o�r� �n�e�e�d�s� �t�o� �b�e� �a�s�s�e�s�s�e�d� �i�n� �a�n�o�t�h�e�r� 

�m�a�n�n�e�r� �o�r� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �n�e�e�d�s� �t�o� �b�e� �p�r�o�v�i�d�e�d�.� �I�t� 

�m�a�y� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �s�u�r�v�e�y� �t�e�a�c�h�e�r�s� �a�n�d� �s�t�u�d�e�n�t�s� �r�e�g�a�r�d�i�n�g� 

�t�h�e� �l�e�v�e�l� �o�f� �b�e�h�a�v�i�o�r� �o�f� �s�t�u�d�e�n�t�s� �r�a�t�h�e�r� �t�h�a�n� �s�u�r�v�e�y�i�n�g� �t�h�e� 

�s�c�h�o�o�l�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �e�n�f�o�r�c�e�m�e�n�t� �o�f� �b�e�h�a�v�i�o�r�.� 

�T�h�e�s�e� �t�w�o� �a�r�e�a�s� �m�a�y� �n�o�t� �p�r�o�v�i�d�e� �p�a�r�a�l�l�e�l� �r�e�s�u�l�t�s�.� 

�A�l�t�e�r�n�a�t�i�v�e� �E�x�p�l�a�n�a�t�i�o�n�s� �f�o�r� �t�h�e� �C�o�n�c�l�u�s�i�o�n�s� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �s�t�u�d�y� �i�n�d�i�c�a�t�e� �t�h�e�r�e� �i�s� �a� �p�o�s�i�t�i�v�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� 
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�a�c�h�i�e�v�e�m�e�n�t�.� �T�h�e� �c�o�s�m�e�t�i�c� �f�a�c�t�o�r�s� �a�p�p�e�a�r� �t�o� �c�o�n�t�r�i�b�u�t�e� �m�o�r�e� 

�t�o� �t�h�a�t� �r�e�l�a�t�i�o�n�s�h�i�p� �t�h�a�n� �d�o� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �f�a�c�t�o�r�s�.� �I�f� �t�h�e� 

�w�a�y� �a� �s�c�h�o�o�l� �l�o�o�k�s� �h�a�s� �a� �g�r�e�a�t�e�r� �e�f�f�e�c�t� �o�n� �a�c�h�i�e�v�e�m�e�n�t� �t�h�a�n� 

�t�h�o�s�e� �p�h�y�s�i�c�a�l� �f�a�c�t�o�r�s� �l�i�k�e� �l�i�g�h�t� �a�n�d� �h�e�a�t�,� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �m�a�y� �b�e� �i�n�d�i�r�e�c�t� 

�i�n�s�t�e�a�d� �o�f� �d�i�r�e�c�t�.� 

�R�e�t�u�r�n�i�n�g� �t�o� �t�h�e� �d�e�s�i�g�n� �m�o�d�e�l�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �n�o�t�e� 

�s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �a�f�f�e�c�t� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r�.� �I�n� �t�h�e� �m�o�d�e�l�,� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�f�f�e�c�t�s� �s�t�u�d�e�n�t� 

�a�t�t�i�t�u�d�e�.� �A�n� �a�l�t�e�r�n�a�t�i�v�e� �e�x�p�l�a�n�a�t�i�o�n� �i�s� �t�h�a�t� �s�t�u�d�e�n�t� 

�a�t�t�i�t�u�d�e� �a�f�f�e�c�t�s� �b�u�i�l�d�i�n�g� �c�o�s�m�e�t�i�c� �c�o�n�d�i�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� 

�a�c�t�i�o�n�s� �o�f� �s�t�u�d�e�n�t�s� �w�h�o� �m�a�y� �d�a�m�a�g�e� �t�h�e� �b�u�i�l�d�i�n�g� �o�r� �a�d�d� 

�g�r�a�f�f�i�t�i�.� �T�h�i�s� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �a� �n�e�e�d� �t�o� �a�d�d�r�e�s�s� �s�t�u�d�e�n�t� 

�a�t�t�i�t�u�d�e� �f�i�r�s�t� �t�o� �e�f�f�e�c�t� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� 

�T�h�e� �m�o�d�e�l�,� �c�o�n�v�e�r�s�e�l�y�,� �s�u�p�p�o�r�t�s� �t�h�e� �n�e�e�d� �t�o� �i�m�p�r�o�v�e� �t�h�e� 

�c�o�s�m�e�t�i�c� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �i�n� �o�r�d�e�r� �t�o� �i�m�p�r�o�v�e� �s�t�u�d�e�n�t� 

�a�t�t�i�t�u�d�e� �a�n�d� �s�u�b�s�e�q�u�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� �A� �s�t�u�d�y� 

�w�h�i�c�h� �a�s�s�e�s�s�e�s� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e� �i�n� �a�d�d�i�t�i�o�n� �t�o� �c�o�s�m�e�t�i�c� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �m�i�g�h�t� �b�e� �a�b�l�e� �t�o� �p�r�o�v�i�d�e� �c�l�a�r�i�f�i�c�a�t�i�o�n�.� 

�A�l�s�o�,� �t�h�e� �s�t�u�d�y� �s�u�p�p�o�r�t�e�d� �a� �p�o�s�i�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �s�c�i�e�n�c�e� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� 

�b�a�s�i�c� �s�c�i�e�n�c�e� �l�a�b�o�r�a�t�o�r�y� �f�a�c�i�l�i�t�i�e�s�.� �T�h�i�s� �c�o�u�l�d� �b�e� �a� �d�i�r�e�c�t� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�c�a�u�s�e� �o�f� �t�h�e� �i�n�c�r�e�a�s�e�d� �h�a�n�d�s�-�o�n� �e�x�p�e�r�i�e�n�c�e�s� 

�i�n� �t�h�e� �s�c�i�e�n�c�e� �p�r�o�g�r�a�m�.� �I�t� �c�o�u�l�d� �a�l�s�o� �b�e� �a�n� �i�n�d�i�r�e�c�t� 

�r�e�l�a�t�i�o�n�s�h�i�p� �e�x�p�l�a�i�n�e�d� �b�y� �t�h�e� �p�e�r�c�e�i�v�e�d� �i�m�p�o�r�t�a�n�c�e� �o�f� 
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�s�c�i�e�n�c�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �t�h�e� �l�a�b�o�r�a�t�o�r�y� 

�e�q�u�i�p�m�e�n�t�.� �T�h�a�t� �p�e�r�c�e�i�v�e�d� �i�m�p�o�r�t�a�n�c�e� �c�o�u�l�d� �a�f�f�e�c�t� �t�e�a�c�h�e�r� 

�a�n�d� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �a�n�d� �i�n�t�e�r�e�s�t�.� �N�o� �q�u�e�s�t�i�o�n� �a�d�d�r�e�s�s�e�d� 

�t�h�e� �l�e�v�e�l� �o�f� �u�s�e� �o�f� �e�q�u�i�p�m�e�n�t�,� �s�o� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �w�a�s� �n�o�t� �e�x�p�l�a�i�n�e�d�.� �A� �s�t�u�d�y� �w�h�i�c�h� �i�n�c�l�u�d�e�d� �d�a�t�a� 

�o�n� �l�a�b�o�r�a�t�o�r�y� �u�s�e� �m�i�g�h�t� �p�r�o�v�i�d�e� �g�r�e�a�t�e�r� �i�n�s�i�g�h�t� �i�n�t�o� �t�h�e� 

�n�a�t�u�r�e� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�.� 

�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �f�o�r� �F�u�r�t�h�e�r� �S�t�u�d�y� 

�1�.� �U�s�i�n�g� �a� �r�e�v�i�s�e�d� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �a� �c�l�a�r�i�f�i�e�d� �d�a�t�a�-�g�a�t�h�e�r�i�n�g� �i�n�s�t�r�u�m�e�n�t�,� 

�i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� 

�a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �i�n� �u�r�b�a�n� 

�s�c�h�o�o�l�s�.� �B�e�c�a�u�s�e� �t�h�e�r�e� �a�r�e� �m�o�r�e� �i�n�c�i�d�e�n�t�s� �o�f� 

�m�i�s�b�e�h�a�v�i�o�r� �i�n� �u�r�b�a�n� �s�c�h�o�o�l�s�,� �t�h�e�r�e� �i�s� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� 

�o�f� �g�r�e�a�t�e�r� �v�a�r�i�a�n�c�e� �i�n� �t�h�e� �f�a�c�t�o�r�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e� 

�s�t�u�d�y� �o�f� �u�r�b�a�n� �s�t�u�d�e�n�t�s�,� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �c�u�r�r�e�n�t� 

�s�t�u�d�y� �o�f� �r�u�r�a�l� �s�t�u�d�e�n�t�s�,� �m�i�g�h�t� �p�r�o�v�i�d�e� �t�e�n�t�a�t�i�v�e� 

�g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �t�o� �o�t�h�e�r� �s�c�h�o�o�l� �p�o�p�u�l�a�t�i�o�n�s�.� 

�2�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �i�n�c�r�e�a�s�e�d� �v�i�o�l�e�n�c�e� �i�n� �s�c�h�o�o�l�s�,� �a� �s�t�u�d�y� 

�o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� 

�s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r�,� �u�s�i�n�g� �a�d�d�i�t�i�o�n�a�l� �d�a�t�a� �t�o� �i�d�e�n�t�i�f�y� 

�s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �r�a�t�i�n�g�s�,� �s�h�o�u�l�d� �b�e� �c�o�n�d�u�c�t�e�d�.� �T�h�i�s� 

�s�t�u�d�y� �m�i�g�h�t� �n�e�e�d� �t�o� �i�n�c�l�u�d�e� �a� �s�u�r�v�e�y� �o�f� �t�e�a�c�h�e�r�s�,� 
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�p�a�r�e�n�t�s�,� �a�n�d� �s�t�u�d�e�n�t�s�,� �r�e�g�a�r�d�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �v�i�o�l�e�n�c�e� 

�a�n�d� �t�h�e� �l�e�v�e�l� �o�f� �d�i�s�c�i�p�l�i�n�e� �e�n�f�o�r�c�e�m�e�n�t�.� �T�h�e� 

�a�d�d�i�t�i�o�n�a�l� �s�u�r�v�e�y�s� �m�i�g�h�t� �h�e�l�p� �c�l�a�r�i�f�y� �t�h�e� �m�e�a�n�i�n�g� �o�f� 

�t�h�e� �d�a�t�a�.� �A�n�y� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �c�o�u�l�d� �p�r�o�v�i�d�e� 

�s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �m�i�n�i�m�i�z�i�n�g� �s�t�u�d�e�n�t� �i�n�c�i�d�e�n�t�s� �o�f� 

�v�i�o�l�e�n�c�e� �a�n�d� �o�t�h�e�r� �m�i�s�b�e�h�a�v�i�o�r� �w�o�u�l�d� �b�e� �b�e�n�e�f�i�c�i�a�l� �t�o� 

�s�c�h�o�o�l� �d�i�v�i�s�i�o�n�s�.� 

�I�n�v�e�s�t�i�g�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �a�n�d� 

�f�a�c�u�l�t�y� �a�t�t�i�t�u�d�e� �a�n�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �m�o�r�e� �d�i�r�e�c�t�l�y� 

�i�n� �o�r�d�e�r� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�i�c�h� �f�a�c�t�o�r� �i�s� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� 

�o�t�h�e�r�.� �I�f� �a�t�t�i�t�u�d�e� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �c�o�s�m�e�t�i�c� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�,� �t�h�e�n� �c�h�a�n�g�i�n�g� �t�h�e� �a�t�t�i�t�u�d�e� �w�i�l�l� �b�e� 

�t�h�e� �f�i�r�s�t� �o�r�d�e�r� �o�f� �b�u�s�i�n�e�s�s�.� �H�o�w�e�v�e�r�,� �i�f� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �a�t�t�i�t�u�d�e�,� �t�h�e�n� �b�u�i�l�d�i�n�g� 

�c�o�n�d�i�t�i�o�n� �n�e�e�d�s� �t�o� �b�e� �t�h�e� �f�o�c�u�s� �o�f� �i�m�p�r�o�v�e�m�e�n�t�s�.� 

�U�s�e� �t�h�e� �C�o�u�n�c�i�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�i�e�s� �P�l�a�n�n�e�r�s� 

�I�n�t�e�r�n�a�t�i�o�n�a�l ��s� �(�C�E�F�P�I ��S�)� �G�u�i�d�e� �f�o�r� �S�c�h�o�o�l� �F�a�c�i�l�i�t�y� 

�A�p�p�r�a�i�s�a�l� �a�n�d� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)� �o�n� �a� �d�e�s�i�g�n�a�t�e�d� �p�o�p�u�l�a�t�i�o�n� �t�o� 

�d�e�t�e�r�m�i�n�e� �h�o�w� �e�f�f�e�c�t�i�v�e� �t�h�e� �C�A�P�E� �i�s� �a�s� �a�n� �i�n�s�t�r�u�m�e�n�t� 

�f�o�r� �l�o�c�a�l� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�s�s�e�s�s�m�e�n�t�.� �I�f� �i�t� 

�c�o�r�r�e�l�a�t�e�s� �h�i�g�h�l�y� �w�i�t�h� �t�h�e� �o�t�h�e�r� �a�c�c�e�p�t�e�d� �a�s�s�e�s�s�m�e�n�t� 

�i�n�s�t�r�u�m�e�n�t�,� �i�t�s� �b�r�e�v�i�t�y� �a�n�d� �s�i�m�p�l�i�c�i�t�y� �m�a�y� �a�l�l�o�w� �i�t� �t�o� 

�b�e� �a�n� �e�f�f�e�c�t�i�v�e� �s�u�b�s�t�i�t�u�t�e� �f�o�r� �t�h�e� �C�E�F�P�I� �a�s�s�e�s�s�m�e�n�t� 

�i�n�s�t�r�u�m�e�n�t�.� 

�9�2



�R�e�v�i�s�e� �t�h�e� �C�A�P�E� �a�n�d� �a�p�p�l�y� �i�t� �t�o� �a�n� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� 

�p�o�p�u�l�a�t�i�o�n� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� 

�i�n� �a� �y�o�u�n�g�e�r� �p�o�p�u�l�a�t�i�o�n�.� �B�e�c�a�u�s�e� �t�h�e� �s�t�u�d�e�n�t�s� �a�r�e� 

�y�o�u�n�g�e�r� �a�n�d� �t�h�e�i�r� �a�t�t�i�t�u�d�e�s� �a�b�o�u�t� �e�d�u�c�a�t�i�o�n� �m�a�y� �b�e� �m�o�r�e� 

�p�o�s�i�t�i�v�e�,� �o�r� �a�t� �l�e�a�s�t� �l�e�s�s� �n�e�g�a�t�i�v�e�,� �t�h�e� �i�m�p�a�c�t� �o�f� 

�b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �o�n� �t�h�e�i�r� �b�e�h�a�v�i�o�r� �o�r� �a�c�h�i�e�v�e�m�e�n�t� �m�a�y� 

�b�e� �e�v�e�n� �m�o�r�e� �s�i�g�n�i�f�i�c�a�n�t�.� 

�I�d�e�n�t�i�f�y� �a� �g�r�o�u�p� �o�f� �s�t�u�d�e�n�t�s� �w�h�o� �a�r�e� �m�o�v�i�n�g� �f�r�o�m� �a�n� 

�o�l�d�e�r� �s�c�h�o�o�l� �t�o� �a� �n�e�w�e�r� �o�r� �r�e�c�e�n�t�l�y� �r�e�n�o�v�a�t�e�d� �b�u�i�l�d�i�n�g�,� 

�a�n�d� �s�t�u�d�y� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s� �a�n�d� �b�e�h�a�v�i�o�r� 

�b�e�f�o�r�e�,� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r�,� �o�n�e� �y�e�a�r� �a�f�t�e�r�,� �a�n�d� �t�h�r�e�e� 

�y�e�a�r�s� �a�f�t�e�r� �t�h�e� �m�o�v�e� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �i�s� �a� �l�o�n�g� 

�t�e�r�m� �e�f�f�e�c�t� �o�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �w�h�i�c�h� 

�o�c�c�u�r�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �c�h�a�n�g�e�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�.� �A�n� 

�e�a�r�l�i�e�r� �s�t�u�d�y� �b�y� �C�r�a�m�e�r� �(�1�9�7�6�)� �c�o�m�p�a�r�e�d� �s�t�u�d�e�n�t� 

�a�t�t�i�t�u�d�e� �a�n�d� �b�e�h�a�v�i�o�r� �a�m�o�n�g� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �a�n� �o�l�d�e�r� 

�d�i�l�a�p�i�d�a�t�e�d� �s�c�h�o�o�l�,� �a� �n�e�w� �s�c�h�o�o�l�,� �a�n�d� �a� �r�e�n�o�v�a�t�e�d� 

�s�c�h�o�o�l� �a�n�d� �f�o�u�n�d� �b�e�t�t�e�r� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e� �i�n� �t�h�e� 

�r�e�n�o�v�a�t�e�d� �s�c�h�o�o�l� �a�n�d� �p�o�o�r�e�r� �b�e�h�a�v�i�o�r� �i�n� �t�h�e� �o�l�d�e�r� 

�d�i�l�a�p�i�d�a�t�e�d� �s�c�h�o�o�l�.� �L�a�n�e� �(�1�9�9�1�)� �i�n�d�i�c�a�t�e�d� �s�o�m�e� �s�c�h�o�o�l�s� 

�s�h�o�w�e�d� �a� �2�0� �p�e�r�c�e�n�t� �i�m�p�r�o�v�e�m�e�n�t� �i�n� �t�e�s�t� �s�c�o�r�e� �t�h�e� �f�i�r�s�t� 

�y�e�a�r� �t�h�e�y� �w�e�r�e� �o�p�e�n� �a�s� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �p�r�e�v�i�o�u�s� �y�e�a�r� �i�n� 

�a� �d�i�f�f�e�r�e�n�t� �f�a�c�i�l�i�t�y�.� �S�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �w�a�s� �n�o�t� 

�a�d�d�r�e�s�s�e�d�.� �N�e�i�t�h�e�r� �s�t�u�d�y� �l�o�o�k�e�d� �a�t� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� 
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�i�n�c�r�e�a�s�e�d� �a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s� �o�r� �i�m�p�r�o�v�e�d� �b�e�h�a�v�i�o�r� �w�e�r�e� 

�s�u�s�t�a�i�n�e�d� �o�v�e�r� �a� �p�e�r�i�o�d� �o�f� �t�i�m�e�.� �T�h�e� �s�u�g�g�e�s�t�e�d� �s�t�u�d�y� 

�w�o�u�l�d� �l�o�o�k� �a�t� �t�h�e� �s�a�m�e� �s�t�u�d�e�n�t�s� �o�v�e�r� �a� �p�e�r�i�o�d� �o�f� �t�i�m�e�,� 

�w�h�i�c�h� �s�h�o�u�l�d� �p�r�o�v�i�d�e� �m�o�r�e� �m�e�a�n�i�n�g�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� 

�r�e�g�a�r�d�i�n�g� �t�h�e� �l�o�n�g�i�t�u�d�i�n�a�l� �e�f�f�e�c�t�s� �o�f� �i�m�p�r�o�v�e�d� �b�u�i�l�d�i�n�g� 

�q�u�a�l�i�t�y� �o�n� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� 
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�R�E�F�E�R�E�N�C�E�S� 

�A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �S�c�h�o�o�l� �A�d�m�i�n�i�s�t�r�a�t�o�r�s� �(�1�9�9�2�)�.� 

�S�c�h�o�o�l�h�o�u�s�e� �i�n� �t�h�e� �r�e�d�.� �A�r�l�i�n�g�t�o�n�,� �V�A�:� �A�u�t�h�o�r�.� 

�B�r�o�n�z�a�f�t�,� �A�.� �L�.�,� �&� �M�c�C�a�r�t�h�y�,� �D�.� �P�.� �T�h�e� �e�f�f�e�c�t� �o�f� �e�l�e�v�a�t�e�d� 

�t�r�a�i�n� �n�o�i�s�e� �o�n� �r�e�a�d�i�n�g� �a�b�i�l�i�t�y�.� �E�n�v�i�r�o�n�m�e�n�t� �a�n�d� 

�B�e�h�a�v�i�o�r�,� �7�(�4�)�,� �5�1�7�-�5�2�7�.� 

�C�e�n�t�e�r� �f�o�r� �P�u�b�l�i�c� �S�e�r�v�i�c�e� �(�1�9�9�2�)�.� �V�i�r�g�i�n�i�a� �s�t�a�t�i�s�t�i�c�a�l� 

�a�b�s�t�r�a�c�t�.� �C�h�a�r�l�o�t�t�e�s�v�i�l�l�e�:� �U�n�i�v�e�r�s�i�t�y� �o�f� �V�i�r�g�i�n�i�a�.� 

�C�h�a�n�,� �T�.� �C�.� �(�1�9�7�9�)�.� �T�h�e� �i�m�p�a�c�t� �o�f� �s�c�h�o�o�l� �b�u�i�l�d�i�n�g� �a�g�e� �o�n� 

�p�u�p�i�l� �a�c�h�i�e�v�e�m�e�n�t�.� �(�E�R�I�C� �D�o�c�u�m�e�n�t� �R�e�p�r�o�d�u�c�t�i�o�n� �S�e�r�v�i�c�e� 

�N�o�.� �E�D� �1�9�1� �1�3�8�)� 

�C�h�a�n�,� �T�.� �C�.� �(�1�9�8�0�)�.� �P�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �m�i�d�d�l�e� �g�r�a�d�e� 

�a�c�h�i�e�v�e�m�e�n�t�.� �(�E�R�I�C� �D�o�c�u�m�e�n�t� �R�e�p�r�o�d�u�c�t�i�o�n� �S�e�r�v�i�c�e� �N�o�.� 

�E�D� �1�9�8� �6�4�5�)� 

�C�h�r�i�s�t�o�p�h�e�r�,� �G�.� �(�1�9�9�1�)�.� �E�f�f�e�c�t� �o�f� �a�r�c�h�i�t�e�c�t�u�r�e� �o�n� 

�e�d�u�c�a�t�i�o�n�.� �C�E�F�P�I ��s� �E�d�u�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�y� �P�l�a�n�n�e�r�,� 

�2�9�(�1�)�,� �1�0�-�1�2�.� 

�C�o�e�,� �P�.�,� �H�o�w�l�e�y�,� �C�.� �B�.�,� �&� �H�u�g�h�e�s�,� �M�.� �(�1�9�8�9�)�.� �T�h�e� �c�o�n�d�i�t�i�o�n� 

�o�f� �r�u�r�a�l� �e�d�u�c�a�t�i�o�n� �i�n� �V�i�r�g�i�n�i�a�:� �A� �p�r�o�f�i�l�e�.� 

�C�h�a�r�l�e�s�t�o�n�,� �W�V�:� �A�p�p�a�l�a�c�h�i�a� �E�d�u�c�a�t�i�o�n�a�l� �L�a�b�o�r�a�t�o�r�y�.� 

�(�E�R�I�C� �D�o�c�u�m�e�n�t� �R�e�p�r�o�d�u�c�t�i�o�n� �S�e�r�v�i�c�e� �N�o�.� �E�D� �3�1�9� �5�7�7�)� 
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�C�o�h�e�n�,� �S�.�,� �E�v�a�n�s�,� �G�.�,� �K�r�a�n�t�z�,� �D�.�S�.�,� �&� �S�t�o�k�o�l�s�,� �D�.� �(�1�9�8�0�,� 

�M�a�r�c�h�)�.� �P�h�y�s�i�o�l�o�g�i�c�a�l�,� �m�o�t�i�v�a�t�i�o�n�a�l�,� �a�n�d� �c�o�g�n�i�t�i�v�e� 

�e�f�f�e�c�t�s� �o�f� �a�i�r�c�r�a�f�t� �n�o�i�s�e� �o�n� �c�h�i�l�d�r�e�n�.� �A�m�e�r�i�c�a�n� 

�P�s�y�c�h�o�l�o�g�i�s�t�,� �2�3�1�-�2�4�3�.� 

�C�o�h�e�n�,� �S�.� �&� �W�e�i�n�s�t�e�i�n�,� �N�.� �N�o�n�a�u�d�i�t�o�r�y� �e�f�f�e�c�t�s� �o�f� �n�o�i�s�e� �o�n� 

�b�e�h�a�v�i�o�r� �a�n�d� �h�e�a�l�t�h�.� �J�o�u�r�n�a�l� �o�f� �S�o�c�i�a�l� �I�s�s�u�e�s�,� �3�7�(�1�)�,� 

�3�6�-�7�0�.� 

�C�o�m�m�o�n�w�e�a�l�t�h� �o�f� �V�i�r�g�i�n�i�a� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n� �(�1�9�9�2�,� 

�J�a�n�u�a�r�y�)�.� �S�c�h�o�o�l� �f�a�c�i�l�i�t�y� �s�t�a�t�u�s� �s�u�r�v�e�y�.� �R�i�c�h�m�o�n�d�,� 

�V�A�:� �A�u�t�h�o�r�.� 

�C�r�a�m�e�r�,� �R�.� �(�1�9�7�6�)�.� �S�o�m�e� �e�f�f�e�c�t�s� �o�f� �s�c�h�o�o�l� �b�u�i�l�d�i�n�g� 

�r�e�n�o�v�a�t�i�o�n� �o�n� �p�u�p�i�l� �a�t�t�i�t�u�d�e�s� �a�n�d� �b�e�h�a�v�i�o�r� �i�n� �s�e�l�e�c�t�e�d� 

�j�u�n�i�o�r� �h�i�g�h� �s�c�h�o�o�l�s� �.� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� 

�d�i�s�s�e�r�t�a�t�i�o�n�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �G�e�o�r�g�i�a�.� �[�f�r�o�m� �R�e�s�e�r�a�c�h� 

�R�e�v�i�e�w�,� �C�E�F�P� �J�o�u�r�n�a�l� �2�/�7�8�,� �p�.� �1�5� �"�R�e�n�o�v�a�t�i�o�n� �a�n�d� 

�s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s�"� �}�]� 

�E�a�r�t�h�m�a�n�,� �G�.� �I�.�,� �&� �P�a�n�t�e�l�i�d�e�s�,� �J�.� �R�.� �(�1�9�9�1�)�.� �S�u�r�v�e�y� �o�f� 

�s�c�h�o�o�l� �f�a�c�i�l�i�t�y� �e�x�p�e�n�d�i�t�u�r�e�s� �i�n� �V�i�r�g�i�n�i�a�.� �B�l�a�c�k�s�b�u�r�g�,� 

�V�A�:� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y� �C�o�l�l�e�g�e� �o�f� �E�d�u�c�a�t�i�o�n�.� 

�E�d�u�c�a�t�i�o�n� �W�r�i�t�e�r�s� �A�s�s�o�c�i�a�t�i�o�n� �(�1�9�8�9�)�.� �W�o�l�v�e�s� �a�t� �t�h�e� 

�s�c�h�o�o�l�h�o�u�s�e� �d�o�o�r�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 
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�E�d�w�a�r�d�s�,� �M�.� �M�.� �(�1�9�9�2�)�.� �B�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n�s�,� �p�a�r�e�n�t�a�l� 

�i�n�v�o�l�v�e�m�e�n�t� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �t�h�e� �D�.�C�.� �p�u�b�l�i�c� 

�s�c�h�o�o�l� �s�y�s�t�e�m�.� �U�n�p�u�b�l�i�s�h�e�d� �m�a�s�t�e�r ��s� �t�h�e�s�i�s�,� �G�e�o�r�g�e�t�o�w�n� 

�U�n�i�v�e�r�s�i�t�y�,� �W�a�s�h�i�n�g�t�o�n�,� �D�C�.� 

�E�i�l�e�r�s�,� �J�.� �R�.� �(�1�9�9�1�,� �M�a�r�c�h�)�.� �C�o�l�o�r� �s�c�h�e�m�e� �l�i�n�k�e�d� �t�o� 

�p�r�o�d�u�c�t�i�v�i�t�y� �g�a�i�n�s�.� �F�o�o�d� �P�r�o�c�e�s�s�i�n�g�,� �1�3�1�-�1�3�2�.� 

�F�a�l�l� �m�e�m�b�e�r�s�h�i�p� �i�n� �V�i�r�g�i�n�i�a ��s� �p�u�b�l�i�c� �s�c�h�o�o�l�s�.� �(�1�9�9�2�)�.� 

�R�i�c�h�m�o�n�d�,� �V�A�:� �D�e�p�a�r�t�m�e�n�t� �o�f� �e�d�u�c�a�t�i�o�n�.� 

�G�l�a�s�s�m�a�n�,� �J�.� �B�.�,� �B�u�r�k�h�a�r�t�,� �B�.� �R�.�,� �G�r�a�n�t�,� �R�.� �D�.�,� �&� �V�a�l�l�e�r�y�,� 

�G�.� �G�.� �(�1�9�7�8�)�.� �D�e�n�s�i�t�y�,� �e�x�p�e�c�t�a�t�i�o�n�,� �a�n�d� �e�x�t�e�n�d�e�d� �t�a�s�k� 

�p�e�r�f�o�r�m�a�n�c�e�.� �E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �B�e�h�a�v�i�o�r�,� �1�0�(�3�)�,� �2�9�9�-�3�1�5�.� 

�G�o�t�t�f�r�e�d�s�o�n�,� �D�.� �C�.� �(�1�9�8�5�)�.� �S�c�h�o�o�l� �s�i�z�e� �a�n�d� �s�c�h�o�o�l� �d�i�s�o�r�d�e�r�.� 

�B�a�l�t�i�m�o�r�e�,� �M�D�:� �J�o�h�n�s� �H�o�p�k�i�n�s� �U�n�i�v�e�r�s�i�t�y�,� �C�e�n�t�e�r� �f�o�r� 

�S�o�c�i�a�l� �O�r�g�a�n�i�z�a�t�i�o�n� �o�f� �S�c�h�o�o�l�s�.� �(�E�R�I�C� �D�o�c�u�m�e�n�t� 

�R�e�p�r�o�d�u�c�t�i�o�n� �S�e�r�v�i�c�e� �N�o�.� �E�D� �2�6�1� �4�5�6�)�.� 

�H�a�r�n�e�r�,� �D�.� �P�.� �(�1�9�7�4�,� �A�p�r�i�l�)�.� �E�f�f�e�c�t�s� �o�f� �t�h�e�r�m�a�l� �e�n�v�i�r�o�n�m�e�n�t� 

�o�n� �l�e�a�r�n�i�n�g� �s�k�i�l�l�s�.� �C�E�F�P�I ��s� �J�o�u�r�n�a�l�,� �4�-�8�.� 

�H�a�t�h�a�w�a�y�,� �W�.�E�.� �(�1�9�9�1�)�.� �S�c�h�o�o�l�s� �f�o�r� �t�h�e� �2�1�s�t� �c�e�n�t�u�r�y� �g�e�n�e�r�a�l� 

�s�p�e�c�i�f�i�c�a�t�i�o�n�s�.� �C�E�F�P�I ��s� �E�d�u�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�y� �P�l�a�n�n�e�r�,� 

�2�9�(�4�)�,� �2�5�-�3�0�.� 

�H�a�w�k�i�n�s�,� �H�.� �L�.� �&� �L�i�l�l�e�y�,� �H�.� �E�.� �(�1�9�9�2�)�.� �C�E�F�P�I ��s� �g�u�i�d�e� �f�o�r� 

�s�c�h�o�o�l� �f�a�c�i�l�i�t�y� �a�p�p�r�a�i�s�a�l�.� �C�o�l�u�m�b�u�s�,� �O�H�:� �T�h�e� �C�o�u�n�c�i�l� 

�o�f� �E�d�u�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�y� �P�l�a�n�n�e�r�s�,� �I�n�t�e�r�n�a�t�i�o�n�a�l�.� 
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�H�a�w�k�i�n�s�,� �H�.� �L�.� �&� �S�t�a�c�k�,� �W�.� �B�.� �(�1�9�7�8�,� �F�e�b�r�u�a�r�y�)�.� �S�c�h�o�o�l� 

�B�u�i�l�d�i�n�g�s�:� �A�m�b�a�s�s�a�d�o�r�s� �o�f� �g�o�o�d�w�i�l�l�.� �C�E�F�P� �J�o�u�r�n�a�l�,� �1�0�-� 

�1�3�.� 

�H�o�n�e�y�m�a�n�,� �D�.� �S�.�,� �&� �S�t�e�w�a�r�t�,� �G�.� �K�.� �(�1�9�8�5�)�.� �C�a�p�i�t�a�l� �f�u�n�d� 

�m�e�c�h�a�n�i�s�m�s� �a�n�d� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �f�a�c�i�l�i�t�i�e�s� �i�n� �r�u�r�a�l� �a�n�d� 

�s�m�a�l�l� �s�c�h�o�o�l�s�.� �R�e�s�e�a�r�c�h� �i�n� �R�u�r�a�l� �E�d�u�c�a�t�i�o�n�,� �3�(�2�)�,� 

�7�9�-�8�3�.� 

�K�e�t�c�h�a�m�,� �J�.� �(�1�9�6�4�,� �N�o�v�e�m�b�e�r�)�.� �T�h�e�s�e� �c�o�l�o�r�s� �f�i�t� �y�o�u�r� �s�c�h�o�o�l� 

�d�e�c�o�r�.� �N�a�t�i�o�n ��s� �S�c�h�o�o�l�s�,� �6�1�.� 

�K�i�n�g�,� �J�.�,� �&� �M�a�r�a�n�s�,� �R�.� �W�.� �(�1�9�7�9�)�.� �T�h�e� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t� 

�a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �p�r�o�c�e�s�s�.� �A�n�n� �A�r�b�o�r�,� �M�I�:� 

�A�r�c�h�i�t�e�c�t�u�r�a�l� �R�e�s�e�a�r�c�h� �L�a�b�o�r�a�t�o�r�y�.� 

�L�a�n�e�,� �K�.� �E�.� �(�1�9�9�1�)�.� �N�e�w� �s�c�h�o�o�l� �p�l�a�n�n�i�n�g� �-� �W�h�a�t� �d�o� �w�e� �r�e�a�l�l�y� 

�b�e�l�i�e�v�e�?� �C�E�F�P�I ��s� �E�u�d�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�y� �P�l�a�n�n�e�r�,� �2�9�(�6�)�,� 

�8�-�1�1�.� 

�L�a�r�s�o�n�,� �C�.� �T�.� �(�1�9�6�5�)� �T�h�e� �e�f�f�e�c�t� �o�f� �w�i�n�d�o�w�l�e�s�s� �c�l�a�s�s�r�o�o�m�s� �o�n� 

�e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� �c�h�i�l�d�r�e�n�.� �A�n�n� �A�r�b�o�r�,� �M�I�:� �T�h�e� 

�M�i�c�h�i�g�a�n� �U�n�i�v�e�r�s�i�t�y�.� �(�E�R�I�C� �D�o�c�u�m�e�n�t� �R�e�p�r�o�d�u�c�t�i�o�n� 

�S�e�r�v�i�c�e� �N�o�.� �E�D� �0�1�4� �8�4�7�)�.� 

�L�e�x�i�n�g�t�o�n�,� �A�.� �(�1�9�8�9�,� �O�c�t�o�b�e�r�)�.� �H�e�a�l�t�h�y� �o�f�f�i�c�e�s�:� �H�a�r�d� �t�o� 

�d�e�f�i�n�e�,� �b�u�t� �w�e� �n�e�e�d� �t�h�e�m�.� �T�h�e� �O�f�f�i�c�e�,� �7�3�-�7�5�.� 

�L�u�c�k�i�e�s�h�,� �M�.�,� �&� �M�o�s�s�,� �F�.� �K�.� �(�1�9�4�0�)�.� �E�f�f�e�c�t�s� �o�f� �c�l�a�s�s�r�o�o�m� 

�l�i�g�h�t�i�n�g� �u�p�o�n� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�g�r�e�s�s� �a�n�d� �v�i�s�u�a�l� �w�e�l�f�a�r�e� 

�o�f� �s�c�h�o�o�l� �c�h�i�l�d�r�e�n�.� �I�l�l�u�m�i�n�a�t�i�n�g� �E�n�g�i�n�e�e�r�i�n�g�,� �9�1�5�-�9�3�8�.� 
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�M�a�c�k�e�n�z�i�e�,� �D�.� �G�.� �(�1�9�8�9�)�.� �P�l�a�n�n�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �f�a�c�i�l�i�t�i�e�s�.� 

�N�e�w� �Y�o�r�k�:� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s� �o�f� �A�m�e�r�i�c�a�.� 

�M�c�G�u�f�f�e�y�,� �C�.� �W�.� �(�1�9�9�1�)�.� �L�a�r�g�e� �s�c�h�o�o�l�/�s�m�a�l�l� �s�c�h�o�o�l� �i�s�s�u�e� �-�-� 

�G�e�o�r�g�i�a� �s�c�h�o�o�l�s�.� �C�E�F�P�I ��S� �E�d�u�c�a�t�i�o�n�a�l� �F�a�c�i�l�i�t�y� �P�l�a�n�n�e�r�,� 

�2�9�(�6�)�,� �1�7�-�2�4�.� 

�M�c�G�u�f�f�e�y�,� �C�.�W�.� �&� �B�r�o�w�n�,� �C�.� �L�.� �(�1�9�7�8�)�.� �T�h�e� �i�m�p�a�c�t� �o�f� �s�c�h�o�o�l� 

�b�u�i�l�d�i�n�g� �a�g�e� �o�n� �s�c�h�o�o�l� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �G�e�o�r�g�i�a�.� �C�E�F�P�I� 

�J�o�u�r�n�a�l�,� �1�6�,� �6�-�9�.� 

�N�o�l�a�n�,� �J�.� �A�.� �(�1�9�6�0�,� �S�u�m�m�e�r�)�.� �I�n�f�l�u�e�n�c�e� �o�f� �c�l�a�s�s�r�o�o�m� 

�t�e�m�p�e�r�a�t�u�r�e� �o�n� �a�c�a�d�e�m�i�c� �l�e�a�r�n�i�n�g�.� �A�u�t�o�m�a�t�e�d� �T�e�a�c�h�i�n�g� 

�B�u�l�l�e�t�i�n�,� �1�2�-�2�0�.� 

�P�a�g�e�,� �R�.� �A�.� �(�1�9�7�7�)�.� �N�o�i�s�e� �a�n�d� �h�e�l�p�i�n�g� �b�e�h�a�v�i�o�r�.� 

�E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �B�e�h�a�v�i�o�r�,� �9�,� �3�1�1�-�3�3�4�.� 

�P�e�c�c�o�l�o�,� �C�.� �M�.� �(�1�9�6�2�)�.� �T�h�e� �e�f�f�e�c�t� �o�f� �t�h�e�r�m�a�l� �e�n�v�i�r�o�n�m�e�n�t� �o�n� 

�l�e�a�r�n�i�n�g�.� �U�n�p�u�b�l�i�s�h�e�d� �D�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �I�o�w�a�.� 

�R�i�c�e�,� �A�.� �J�.� �(�1�9�5�3�,� �N�o�v�e�m�b�e�r�)�.� �W�h�a�t� �r�e�s�e�a�r�c�h� �k�n�o�w�s� �a�b�o�u�t� 

�c�o�l�o�r� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�.� �N�a�t�i�o�n ��s� �S�c�h�o�o�l�s�,� �i�-�v�i�i�i�.� 

�R�u�c�h�,� �W�.� �A�.� �a�n�d� �H�e�r�s�h�a�u�e�r�,� �J�.� �C�.� �(�1�9�7�4�)�.� �F�a�c�t�o�r�s� �a�f�f�e�c�t�i�n�g� 

�w�o�r�k�e�r� �p�r�o�d�u�c�t�i�v�i�t�y�.� �A�r�i�z�o�n�a�:� �B�u�r�e�a�u� �o�f� �B�u�s�i�n�e�s�s� �a�n�d� 

�E�c�o�n�o�m�i�c� �R�e�s�e�a�r�c�h�.� 

�S�a�u�s�e�r�,� �W�.�I�.�,� �J�r�.�,� �A�r�a�u�z�,� �C�.� �G�.�,� �&� �C�h�a�m�b�e�r�s�,� �R�.� �M�.� �(�1�9�7�8�)�.� 

�E�x�p�l�o�r�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �l�e�v�e�l� �o�f� �o�f�f�i�c�e� 

�n�o�i�s�e� �a�n�d� �s�a�l�a�r�y� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�:� �A� �p�r�e�l�i�m�i�n�a�r�y� 

�r�e�s�e�a�r�c�h� �n�o�t�e�.� �J�o�u�r�n�a�l� �o�f� �M�a�n�a�g�e�m�e�n�t�,� �4�,� �5�7�-�6�3�.� 
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�S�c�a�g�l�i�o�t�t�a�,� �E�.� �G�.� �(�1�9�8�0�,� �M�a�y�)�.� �F�a�l�l�i�n�g� �b�a�r�o�m�e�t�e�r� �-� �F�a�i�l�i�n�g� 

�b�e�h�a�v�i�o�r�.� �A�c�a�d�e�m�i�c� �T�h�e�r�a�p�y�,� �6�0�7�-�6�1�2�.� 

�S�l�e�e�m�a�n�,� �P�.� �J�.�,� �&� �R�o�c�k�w�e�l�l�,� �D�.� �M�.� �(�1�9�8�1�)�.� �D�e�s�i�g�n�i�n�g� 

�l�e�a�r�n�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�s�.� �N�e�w� �Y�o�r�k�:� �L�o�n�g�m�a�n�.� 

�S�t�u�a�r�t�,� �F�.�,� �&� �C�u�r�t�i�s�,� �H�.� �A�.� �(�1�9�6�4�)�.� �C�l�i�m�a�t�e� �c�o�n�t�r�o�l�l�e�d� �a�n�d� 

�n�o�n�-�c�l�i�m�a�t�e� �c�o�n�t�r�o�l�l�e�d� �s�c�h�o�o�l�s�.� �C�l�e�a�r�w�a�t�e�r�,� �F�L�:� 

�P�i�n�e�l�l�a�s� �C�o�u�n�t�y� �B�o�a�r�d� �o�f� �P�u�b�l�i�c� �I�n�s�t�r�u�c�t�i�o�n�.� 

�T�i�n�k�e�r�,� �M�.� �A�.� �(�1�9�3�9�)�.� �T�h�e� �e�f�f�e�c�t� �o�f� �i�l�l�u�m�i�n�a�t�i�o�n� 

�i�n�t�e�n�s�i�t�i�e�s� �u�p�o�n� �s�p�e�e�d� �o�f� �p�e�r�c�e�p�t�i�o�n� �a�n�d� �u�p�o�n� �f�a�t�i�g�u�e� 

�i�n� �r�e�a�d�i�n�g�.� �J�o�u�r�n�a�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y�,�3�0�,� �5�6�1�-� 

�7�1�.� 

�W�e�i�n�s�t�e�i�n�,� �C�.� �(�1�9�7�6�,� �A�p�r�i�l� �1�9�-�2�3�)�.� �T�h�e� �e�f�f�e�c�t� �o�f� �a� �c�h�a�n�g�e� 

�i�n� �t�h�e� �p�h�y�s�i�c�a�l� �d�e�s�i�q�n� �o�f� �a�n� �o�p�e�n� �c�l�a�s�s�r�o�o�m� �o�n� �s�t�u�d�e�n�t� 

�b�e�h�a�v�i�o�r�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� �t�h�e� 

�A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �A�s�s�o�c�i�a�t�i�o�n�,� �S�a�n� 

�F�r�a�n�c�i�s�c�o�,� �C�A�.� 

�W�e�i�n�s�t�e�i�n�,� �C�.� �S�.� �(�1�9�7�9�)�.� �T�h�e� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t� �o�f� �t�h�e� 

�s�c�h�o�o�l�:� �A� �r�e�v�i�e�w� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�.� �R�e�v�i�e�w� �o�f� 

�E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� �4�9� �(�4�)�,� �5�7�7�-�6�1�0�.� 

�W�h�i�t�e�,� �J�.�,� �&� �F�a�l�l�i�s�,� �A�.� �(�1�9�7�9�)�.� �S�c�h�o�o�l� �v�a�n�d�a�l�i�s�m�:� �P�r�o�b�l�e�m�s� 

�a�n�d� �r�e�s�p�o�n�s�e�s�.� �O�n�t�a�r�i�o�:� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�.� 
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�N�U�M�B�E�R� �N�A�M�E� �S�R� �9�-�1�2� �T�O�T� �C�O�U�N�T�Y� 
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�0�4�9�.�0�2�8�0� �K�I�N�G�/�Q�U�E�E�N� �5�8� �2�3�6� �3�2�8� �K�I�N�G� �&� �Q�U�E�E�N� 

�0�5�1�.�0�0�1�0� �L�A�N�C�A�S�T�E�R� �9�1� �4�0�4� �5�4�3� �L�A�N�C�A�S�T�E�R� 

�0�5�2�.�0�8�8�0� �T�H�O�M�A�S� �W�A�L�K�E�R� �8�4� �3�4�3� �4�1�5� �L�E�E� 

�0�5�7�.�0�1�9�0� �M�A�T�H�E�W�S� �9�1� �3�8�9� �3�8�9� �M�A�T�H�E�W�S� 

�0�5�9�.�0�0�9�0� �M�I�D�D�L�E�S�E�X� �6�7� �2�9�5� �4�1�1� �M�I�D�D�L�E�S�E�X� 

�0�6�0�.�0�2�9�0� �S�H�A�W�S�V�I�L�L�E� �4�7� �2�9�7� �5�6�6� �M�O�N�T�G�O�M�E�R�Y� 

�0�6�0�.�0�6�5�0� �A�U�B�U�R�N� �4�8� �2�7�9� �4�7�7� �M�O�N�T�G�O�M�E�R�Y� 

�0�6�6�.�0�0�4�0� �N�O�R�T�H�U�M�B�E�R�L�A�N�D� �7�1� �3�7�9� �3�7�9� �N�O�R�T�H�U�M�B�E�R�L�A�N�D� 

�0�6�9�.�0�1�1�0� �L�U�R�A�Y� �9�9� �4�4�1� �5�5�4� �P�A�G�E� 

�0�7�8�.�0�2�3�0� �R�A�P�P�A�H�A�N�N�O�C�K� �5�9� �2�8�6� �3�6�6� �R�A�P�P�A�H�A�N�N�O�C�K� 

�0�7�9�.�0�2�1�0� �R�A�P�P�A�H�A�N�N�O�C�K� �5�6� �3�2�3� �3�2�3� �R�I�C�H�M�O�N�D� 
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�0�8�3�.�0�5�4�0� �H�O�N�A�K�E�R� �9�2� �5�4�7� �6�9�5� �R�U�S�S�E�L�L� 

�0�8�3�.�0�7�9�1� �C�A�S�T�L�E�W�O�O�D� �7�5� �4�1�1� �5�1�5� �R�U�S�S�E�L�L� 

�0�8�4�.�0�2�6�0� �R�Y�E� �C�O�V�E� �7�0� �3�0�2� �3�9�2� �S�C�O�T�T� 

�0�8�4�.�0�7�8�0� �T�W�I�N� �S�P�R�I�N�G�S� �7�2� �3�0�5� �3�8�2� �S�C�O�T�T� 

�0�8�5�.�0�7�7�0� �S�T�R�A�S�B�U�R�G� �9�0� �3�5�6� �4�4�7� �S�H�E�N�A�N�D�O�A�H� 

�0�8�5�.�0�7�9�0� �S�T�O�N�E�W�A�L�L� �J�.� �9�7� �3�7�0� �4�7�5� �S�H�E�N�A�D�O�A�H� 

�0�8�6�.�0�4�6�0� �C�H�I�L�H�O�W�I�E� �9�7� �3�9�3� �5�8�9� �S�M�Y�T�H� 
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�A�P�P�E�N�D�I�X� �B� 

�L�e�t�t�e�r� �A�c�c�o�m�p�a�n�y�i�n�g� �C�A�P�E� �A�s�s�e�s�s�m�e�n�t� �E�v�a�l�u�a�t�i�o�n� �I�n�s�t�r�u�m�e�n�t� 

�T�h�a�n�k� �y�o�u� �f�o�r� �a�g�r�e�e�i�n�g� �t�o� �u�s�e� �t�h�e� �e�n�c�l�o�s�e�d� �f�a�c�i�l�i�t�y� 

�c�o�n�d�i�t�i�o�n� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �t�o� �r�a�t�e� �y�o�u�r� �s�c�h�o�o�l� �a�n�d� �f�o�r� 

�a�g�r�e�e�i�n�g� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�.� �I� �h�o�p�e� �y�o�u� 

�w�i�l�l� �f�e�e�l� �f�r�e�e� �t�o� �m�a�k�e� �a�n�y� �c�o�m�m�e�n�t�s� �o�n� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �f�o�r�m� 

�c�o�n�c�e�r�n�i�n�g� �a�r�e�a�s� �t�h�a�t� �h�a�v�e� �n�o�t� �b�e�e�n� �a�d�d�r�e�s�s�e�d� �i�n� �t�h�i�s� 

�a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �o�r� �i�m�p�r�o�v�e�m�e�n�t�s� �t�h�a�t� �s�h�o�u�l�d� �b�e� �m�a�d�e�.� 

�T�h�e� �e�n�c�l�o�s�e�d� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �i�s� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d� �i�n� �a�n� 

�e�f�f�o�r�t� �t�o� �a�s�s�e�s�s� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �s�o� �a� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �i�t� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r� �c�a�n� �b�e� 

�s�t�u�d�i�e�d�.� �B�e�c�a�u�s�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �i�n�v�o�l�v�e�s� �t�h�o�s�e� �i�t�e�m�s� �i�n� 

�t�h�e� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �w�h�i�c�h� �a�r�e� �v�i�s�i�b�l�e� �o�r� �d�i�r�e�c�t�l�y� �i�m�p�a�c�t� 

�t�h�e� �s�t�u�d�e�n�t� �p�h�y�s�i�c�a�l�l�y�,� �l�i�k�e� �l�i�g�h�t�i�n�g� �o�r� �c�l�i�m�a�t�e� �c�o�n�t�r�o�l�,� 

�s�o�m�e� �b�u�i�l�d�i�n�g� �i�s�s�u�e�s� �a�r�e� �n�o�t� �a�d�d�r�e�s�s�e�d�.� 

�T�h�e� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �(�C�A�P�E�)� �w�i�l�l� �b�e� �s�e�n�t� �t�o� �e�a�c�h� �o�f� �t�h�e� 

�s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �i�n� �t�h�e� �P�u�b�l�i�c� �S�c�h�o�o�l� �S�y�s�t�e�m�s� �i�n� �V�i�r�g�i�n�i�a� 

�w�h�i�c�h� �h�a�v�e� �h�i�g�h� �s�c�h�o�o�l�s� �w�i�t�h� �f�e�w�e�r� �t�h�a�n� �1�0�0� �e�n�r�o�l�l�e�d� �s�e�n�i�o�r�s� 

�a�n�d� �a�r�e� �l�o�c�a�t�e�d� �i�n� �a� �r�u�r�a�l� �a�r�e�a�.� �T�h�e� �s�u�p�e�r�i�n�t�e�n�d�e�n�t�s� �w�i�l�l� 

�b�e� �a�s�k�e�d� �t�o� �a�s�s�i�g�n� �a� �c�e�n�t�r�a�l� �o�f�f�i�c�e� �p�e�r�s�o�n� �t�o� �d�o� �t�h�e� 

�a�s�s�e�s�s�m�e�n�t�,� �r�a�t�h�e�r� �t�h�a�n� �a�s�s�i�g�n�i�n�g� �t�h�e� �t�a�s�k� �t�o� �t�h�e� �b�u�i�l�d�i�n�g� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�.� 
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�A�g�a�i�n�,� �I� �w�o�u�l�d� �l�i�k�e� �t�o� �t�h�a�n�k� �y�o�u� �i�n� �a�d�v�a�n�c�e� �f�o�r� �t�h�e� �t�i�m�e� �y�o�u� 

�t�o�o�k� �t�o� �u�s�e� �a�n�d� �t�h�e�n� �e�v�a�l�u�a�t�e� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�.� �I�f� 

�y�o�u� �h�a�v�e� �a�n�y� �q�u�e�s�t�i�o�n�s�,� �p�l�e�a�s�e� �c�a�l�l� �m�e� �a�t� �L�y�n�n�h�a�v�e�n� �M�i�d�d�l�e� 

�S�c�h�o�o�l� �(�4�9�6�-�6�7�9�0�)� �o�r� �a�t� �m�y� �h�o�m�e� �(�4�3�1�-�0�1�7�2�)�.� 

�C�a�r�o�l� �S�.� �C�a�s�h� 

�D�o�c�t�o�r�a�l� �S�t�u�d�e�n�t� 

�V�i�r�g�i�n�i�a� �T�e�c�h� �U�n�i�v�e�r�s�i�t�y� 
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�A�P�P�E�N�D�I�X� �C� 

�C�A�P�E� �A�S�S�E�S�S�M�E�N�T� �E�V�A�L�U�A�T�I�O�N� �I�N�S�T�R�U�M�E�N�T� 

�E�V�A�L�U�A�T�I�O�N� �O�F� �T�H�E� �A�S�S�E�S�S�M�E�N�T� �I�N�S�T�R�U�M�E�N�T� �U�S�E�D� �F�O�R� �D�E�T�E�R�M�I�N�I�N�G� �T�H�E� 
�S�T�A�T�U�S� �O�F� �P�H�Y�S�I�C�A�L� �E�N�V�I�R�O�N�M�E�N�T� �(�F�A�C�I�L�I�T�Y� �C�O�N�D�I�T�I�O�N�)� �I�N� �S�M�A�L�L�,� 
�R�U�R�A�L� �H�I�G�H� �S�C�H�O�O�L�S� �I�N� �V�I�R�G�I�N�I�A� 

�P�l�e�a�s�e� �r�a�t�e� �t�h�e� �c�l�a�r�i�t�y� �o�f� �e�a�c�h� �o�f� �t�h�e� �t�w�e�n�t�y�-�e�i�g�h�t� �q�u�e�s�t�i�o�n�s� �o�n� 
�t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� �E�n�v�i�r�o�n�m�e�n�t� �(�C�A�P�E�)� �f�r�o�m� �1� 
�-� �5�.� �(�1� �=� �p�o�o�r� �q�u�e�s�t�i�o�n� �c�l�a�r�i�t�y� �a�n�d� �5� �=� �v�e�r�y� �c�l�e�a�r� �q�u�e�s�t�i�o�n�)�.� 
�Y�o�u� �a�r�e� �t�o� �r�a�t�e� �e�a�c�h� �i�t�e�m� �b�y� �p�l�a�c�i�n�g� �a�n� �x� �a�t� �t�h�e� �s�c�o�r�e� �y�o�u� 
�c�h�o�o�s�e�.� �I�f� �y�o�u� �w�o�u�l�d� �l�i�k�e� �t�o� �m�a�k�e� �a� �c�o�m�m�e�n�t� �c�o�n�c�e�r�n�i�n�g� �a�n�y� 
�q�u�e�s�t�i�o�n�,� �p�l�e�a�s�e� �d�o� �s�o� �i�n� �t�h�e� �s�p�a�c�e� �p�r�o�v�i�d�e�d�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �t�h�i�n�k� �t�h�e� �q�u�e�s�t�i�o�n� �i�s� �p�o�o�r�l�y� �w�o�r�d�e�d�,� �p�l�a�c�e� �a�n� 
�X� �a�t� �1� �o�r� �2�.� �I�f� �y�o�u� �w�a�n�t� �t�o� �e�x�p�l�a�i�n�,� �y�o�u� �m�i�g�h�t� �c�o�m�m�e�n�t� �"�Q�u�e�s�t�i�o�n� 
�i�s� �u�n�c�l�e�a�r�.�"� 

�Q�u�e�s�t�i�o�n� �R�a�t�i�n�g� �C�o�m�m�e�n�t� 
�p�o�o�r� �g�o�o�d� 

�E�x�a�m�p�l�e� �1� �m�x� �f�o� �o�F� �t�t�t� �_�_�t�o�o� �v�a�g�u�e� 

�P�l�e�a�s�e� �r�a�t�e� �e�a�c�h� �o�f� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�t�e�m�s� �u�s�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� 
�s�c�a�l�e�:� 

�Q�u�e�s�t�i�o�n� �R�a�t�i�n�g� �C�o�m�m�e�n�t� 
�p�o�o�r� �g�o�o�d� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�1�0� �e�e� 
� � 
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�1�2� �p�t� 
� � 

�1�2� �t�o�y� �T�T� � � 

�1�3� �e�e� �e�s� 
� � 

�1�4� �1�_�_�t�_�_�t�_�_�t�_�_� �t�t� 
� � 

�1�5� �e�e� 
� � 

�1�6� �1� �t�_�_�t�_�_�t�_�_� �t�t� 
� � 

�1�7� �t�t�t� 
� � 

�1�8� �[�t�t�t� 
� � 

�1�9� 
� � 

�2�0� �e�e� �e�e� 
� � 

�2�1� �t�t�t� �t�_�_�t�_�_�t� 
� � 

�2�2� �i�t�t� �t�t�t� 
� � 

�2�3� �I�t�t� �t�_�_�t�_�i�t� 
� � 

�2�4� �o�p�t� 
� � 

�2�5� �b�t� 
� � 

�2�6� �t�t� �t�_�_�t�_�_�t�_�_�t� 
� � 

�2�7� �t�t�t� 
� � 

�2�8� �e�s� 
� � 

�A�r�e� �t�h�e�r�e� �a�n�y� �a�r�e�a�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �d�e�l�e�t�e�d� �o�r� �o�v�e�r�l�o�o�k�e�d�?� 
�y�e�s� �n�o� 

�I�f� �y�e�s�,� �w�h�a�t� �a�r�e�a�s�?� 
� � 

�S�u�g�g�e�s�t�i�o�n�s� �f�o�r� �i�m�p�r�o�v�e�m�e�n�t� �o�f� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�?� 

� � 

� � 

�T�h�a�n�k� �y�o�u� �v�e�r�y� �m�u�c�h� �f�o�r� �t�a�k�i�n�g� �t�h�e� �t�i�m�e� �t�o� �c�r�i�t�i�q�u�e� �t�h�i�s� 
�a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t�.� 

�C�a�r�o�l� �S�.� �C�a�s�h� 
�D�o�c�t�o�r�a�l� �S�t�u�d�e�n�t� 
�V�i�r�g�i�n�i�a� �T�e�c�h� �U�n�i�v�e�r�s�i�t�y� 
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�A�P�P�E�N�D�I�X� �D� 

�L�e�t�t�e�r� �t�o� �S�u�p�e�r�i�n�t�e�n�d�e�n�t� 

�3�2�4�5� �C�l�u�b�h�o�u�s�e� �R�d�.� 

�V�i�r�g�i�n�i�a� �B�e�a�c�h�,� �V�A� �2�3�4�5�2� 

�N�o�v�e�m�b�e�r� �1�4�,� �1�9�9�2� 

�1�~�,� �S�u�p�e�r�i�n�t�e�n�d�e�n�t� 

�D�e�a�r� �S�u�p�e�r�i�n�t�e�n�d�e�n�t�,� 

�I� �a�m� �c�u�r�r�e�n�t�l�y� �d�o�i�n�g� �r�e�s�e�a�r�c�h� �i�n� �c�o�o�p�e�r�a�t�i�o�n� �w�i�t�h� �t�h�e� 

�D�i�v�i�s�i�o�n� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �A�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�t� �V�i�r�g�i�n�i�a� 

�P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� �M�y� �r�e�s�e�a�r�c�h� 

�i�n�v�o�l�v�e�s� �a� �s�t�u�d�y� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�c�h�o�o�l� �f�a�c�i�l�i�t�y� 

�c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �V�i�r�g�i�n�i�a ��s� 

�s�m�a�l�l�,� �r�u�r�a�l� �h�i�g�h� �s�c�h�o�o�l�s�.� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �s�t�u�d�y� �i�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �i�s� �a� 

�r�e�l�a�t�i�o�n�s�h�i�p� �a�m�o�n�g� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s�.� �D�a�t�a� �f�r�o�m� �t�h�i�s� �s�t�u�d�y� 

�m�a�y� �p�r�o�v�i�d�e� �v�a�l�u�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �d�i�v�i�s�i�o�n�s� �r�e�g�a�r�d�i�n�g� 

�c�o�n�d�i�t�i�o�n�s� �w�h�i�c�h� �a�f�f�e�c�t� �s�t�u�d�e�n�t� �o�u�t�c�o�m�e�s� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�'� �b�e�h�a�v�i�o�r�.� �W�i�t�h� �d�w�i�n�d�l�i�n�g� �f�i�s�c�a�l� �r�e�s�o�u�r�c�e�s�,� �r�e�s�e�a�r�c�h� �t�h�a�t� 

�m�i�g�h�t� �i�d�e�n�t�i�f�y� �i�m�p�o�r�t�a�n�t� �t�a�r�g�e�t� �a�r�e�a�s� �c�o�u�l�d� �b�e� �o�f� �v�a�l�u�a�b�l�e� 

�a�s�s�i�s�t�a�n�c�e�.� 

�1�0�9



�T�h�e� �f�o�l�l�o�w�i�n�g� �s�c�h�o�o�l�s� �i�n� �y�o�u�r� �d�i�v�i�s�i�o�n� �a�r�e� �a�m�o�n�g� �t�h�e� �4�8� 

�s�c�h�o�o�l�s� �i�n� �V�i�r�g�i�n�i�a� �w�h�i�c�h� �m�e�e�t� �t�h�e� �c�r�i�t�e�r�i�a� �f�o�r� �s�m�a�l�l� �r�u�r�a�l� 

�h�i�g�h� �s�c�h�o�o�l�s�:� 

�6�~� 

�I�n� �o�r�d�e�r� �t�o� �c�o�m�p�l�e�t�e� �t�h�i�s� �r�e�s�e�a�r�c�h�,� �d�a�t�a� �o�n� �s�t�u�d�e�n�t� 

�a�c�h�i�e�v�e�m�e�n�t�,� �b�e�h�a�v�i�o�r�,� �f�r�e�e� �a�n�d� �r�e�d�u�c�e�d� �l�u�n�c�h� �r�e�c�i�p�i�e�n�t�s�,� 

�a�n�d� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �w�i�l�l� �b�e� �n�e�e�d�e�d� �f�o�r� �e�a�c�h� �o�f� �t�h�e�s�e� 

�s�c�h�o�o�l�s�.� �T�h�e� �n�a�m�e�s� �o�f� �t�h�e� �p�a�r�t�i�c�i�p�a�t�i�n�g� �s�c�h�o�o�l�s� �w�i�l�l� �b�e� 

�l�i�s�t�e�d� �i�n� �t�h�e� �a�p�p�e�n�d�i�x�;� �h�o�w�e�v�e�r�,� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�c�h�o�o�l�s� �w�i�l�l� 

�n�o�t� �b�e� �i�d�e�n�t�i�f�i�e�d� �b�y� �s�c�h�o�o�l� �n�u�m�b�e�r�,� �n�a�m�e� �o�r� �d�i�v�i�s�i�o�n� �i�n� �t�h�e� 

�b�o�d�y� �o�f� �t�h�e� �r�e�p�o�r�t�.� �T�h�e� �i�n�t�e�n�t� �o�f� �t�h�i�s� �r�e�p�o�r�t� �i�s� �n�o�t� �t�o� 

�c�o�m�p�a�r�e� �s�c�h�o�o�l�s�,� �b�u�t� �r�a�t�h�e�r� �t�o� �l�o�o�k� �a�t� �t�h�e� �t�a�r�g�e�t�e�d� 

�r�e�l�a�t�i�o�n�s�h�i�p� �w�h�i�l�e� �p�r�o�t�e�c�t�i�n�g� �t�h�e� �a�n�o�n�y�m�i�t�y� �o�f� �e�a�c�h� �s�c�h�o�o�l ��s� 

�i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �f�a�c�i�l�i�t�y� �a�s�s�e�s�s�m�e�n�t�.� 

�I� �w�o�u�l�d� �a�p�p�r�e�c�i�a�t�e� �y�o�u�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �s�t�u�d�y� �a�n�d� 

�h�a�v�e� �i�n�c�l�u�d�e�d� �a� �p�o�s�t� �c�a�r�d� �f�o�r� �y�o�u�r� �u�s�e� �t�o� �i�n�d�i�c�a�t�e� �y�o�u�r� 

�w�i�l�l�i�n�g�n�e�s�s� �t�o� �b�e� �i�n�c�l�u�d�e�d� �a�n�d� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �c�e�n�t�r�a�l� 

�o�f�f�i�c�e� �p�e�r�s�o�n� �w�h�o� �w�i�l�l� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �c�o�l�l�e�c�t�i�o�n� �o�f� 

�d�a�t�a�.� �Y�o�u�r� �t�o�t�a�l� �t�i�m�e� �c�o�m�m�i�t�m�e�n�t� �p�e�r� �s�c�h�o�o�l� �s�h�o�u�l�d� �b�e� �l�e�s�s� 

�t�h�a�n� �o�n�e� �h�o�u�r�,� �w�h�i�l�e� �t�h�e� �r�e�s�u�l�t�s� �c�o�u�l�d� �b�e� �v�a�l�u�a�b�l�e� �i�n� �f�u�t�u�r�e� 

�p�l�a�n�n�i�n�g�.� �I�f�,� �h�o�w�e�v�e�r�,� �y�o�u� �f�i�n�d� �y�o�u� �c�a�n�n�o�t� �p�a�r�t�i�c�i�p�a�t�e� �i�n� 

�t�h�i�s� �s�t�u�d�y�,� �t�h�e� �p�o�s�t� �c�a�r�d� �c�a�n� �b�e� �u�s�e�d� �t�o� �i�n�f�o�r�m� �m�e� �o�f� �y�o�u�r� 

�d�e�c�i�s�i�o�n�.� 

�I� �a�n�t�i�c�i�p�a�t�e� �m�a�i�l�i�n�g� �t�h�e� �f�a�c�i�l�i�t�y� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� 

�a�n�d� �d�a�t�a� �r�e�q�u�e�s�t� �f�o�r�m� �t�o� �e�a�c�h� �d�i�v�i�s�i�o�n ��s� �c�o�n�t�a�c�t� �p�e�r�s�o�n� �b�y� 
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�m�i�d�-�J�a�n�u�a�r�y� �a�n�d� �e�x�p�e�c�t� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� �s�t�u�d�y� �i�n� �e�a�r�l�y� 

�s�p�r�i�n�g�.� �A� �c�o�p�y� �o�f� �t�h�e� �r�e�s�u�l�t�s� �w�i�l�l� �b�e� �m�a�d�e� �a�v�a�i�l�a�b�l�e� �t�o� �y�o�u� 

�u�p�o�n� �r�e�q�u�e�s�t� �a�t� �t�h�a�t� �t�i�m�e�.� 

�I�f� �y�o�u� �h�a�v�e� �q�u�e�s�t�i�o�n�s� �o�r� �r�e�q�u�i�r�e� �c�l�a�r�i�f�i�c�a�t�i�o�n�,� �p�l�e�a�s�e� 

�c�a�l�l� �m�e� �a�t� �L�y�n�n�h�a�v�e�n� �M�i�d�d�l�e� �S�c�h�o�o�l� �(�8�0�4�)� �4�9�6�-�6�7�9�0�.� 

�T�h�a�n�k� �y�o�u� �f�o�r� �y�o�u�r� �h�e�l�p� �i�n� �m�a�k�i�n�g� �t�h�i�s� �r�e�s�e�a�r�c�h� �a� 

�r�e�a�l�i�t�y�.� 

�S�i�n�c�e�r�e�l�y�,� 

�C�a�r�o�l� �S�.� �C�a�s�h� 

�D�o�c�t�o�r�a�l� �S�t�u�d�e�n�t� 

�V�i�r�g�i�n�i�a� �T�e�c�h� 

�1�1�1



�A�P�P�E�N�D�I�X� �E� 

�P�o�s�t� �C�a�r�d� 

� � 

�S�u�p�e�r�i�n�t�e�n�d�e�n�t� 
�D�i�v�i�s�i�o�n� �N�o�.� 

�M�s�.� �C�a�r�o�l� �S�.� �C�a�s�h� 
�3�2�4�5� �C�l�u�b�h�o�u�s�e� �R�d�.� 
�V�i�r�g�i�n�i�a� �B�e�a�c�h�,� �V�A� �2�3�4�5�2� 

� � 

�D�i�v�.� �N�o�.� 

�|� �Y�E�S�,� �m�y� �d�i�v�i�s�i�o�n� �w�i�l�l� �p�a�r�t�i�c�i�p�a�t�e� �a�n�d� �t�h�e� 
�c�o�n�t�a�c�t� �p�e�r�s�o�n� �i�s�:� 

�n�a�m�e� 
� � 

�a�d�d�r�e�s�s� 
� � 

� � 

� � 

�|� �N�O�,� �m�y� �d�i�v�i�s�i�o�n� �w�i�l�l� �n�o�t� �p�a�r�t�i�c�i�p�a�t�e�.� 

� � 

�1�1�2



�A�P�P�E�N�D�I�X� �F� 

�L�e�t�t�e�r� �o�f� �T�h�a�n�k�s� �a�n�d� �I�n�s�t�r�u�c�t�i�o�n� 

�D�e�c�e�m�b�e�r� �1�5�,� �1�9�9�2� 

�D�e�a�r� �2�~�,� 

�T�h�a�n�k� �y�o�u� �f�o�r� �y�o�u�r� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�i�s� 

�r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �s�t�u�d�y�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �f�a�c�i�l�i�t�y� 

�c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�.� 

�T�h�e�r�e� �i�s� �a�n� �e�n�v�e�l�o�p�e� �e�n�c�l�o�s�e�d� �f�o�r� �e�a�c�h� �s�c�h�o�o�l� �i�n� �y�o�u�r� 

�d�i�v�i�s�i�o�n� �w�h�i�c�h� �h�a�s� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d� �a�s� �a� �s�m�a�l�l� �r�u�r�a�l� �h�i�g�h� 

�s�c�h�o�o�l� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y�.� 

�P�l�e�a�s�e� �c�o�m�p�l�e�t�e� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �A�s�s�e�s�s�m�e�n�t� �o�f� �P�h�y�s�i�c�a�l� 

�E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �p�r�o�v�i�d�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�q�u�e�s�t�e�d� �o�n� �t�h�e� 

�e�n�c�l�o�s�e�d� �B�e�h�a�v�i�o�r�,� �A�c�h�i�e�v�e�m�e�n�t�,� �a�n�d� �F�r�e�e�/�R�e�d�u�c�e�d� �L�u�n�c�h� 

�I�n�f�o�r�m�a�t�i�o�n� �f�o�r�m�.� �T�h�e�n� �r�e�t�u�r�n� �b�o�t�h� �i�t�e�m�s� �i�n� �t�h�e� 

�p�r�e�a�d�d�r�e�s�s�e�d�/�s�t�a�m�p�e�d� �e�n�v�e�l�o�p�e�.� �S�h�o�u�l�d� �y�o�u� �n�e�e�d� 

�c�l�a�r�i�f�i�c�a�t�i�o�n� �o�n� �a�n�y� �i�t�e�m�s�,� �p�l�e�a�s�e� �c�o�n�t�a�c�t� �m�e� �a�t� �w�o�r�k� �(�8�0�4�)� 

�4�9�6�-�6�7�9�0� �o�r� �a�t� �h�o�m�e� �(�8�0�4�)� �4�3�1�-�0�1�7�2�.� 
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�T�h�i�s� �s�t�u�d�y� �w�o�u�l�d� �n�o�t� �h�a�v�e� �b�e�e�n� �p�o�s�s�i�b�l�e� �w�i�t�h�o�u�t� �y�o�u�r� �s�u�p�p�o�r�t� 

�a�n�d� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�a�r�t�i�c�i�p�a�t�e�.� �T�h�a�n�k� �y�o�u� �a�g�a�i�n� �f�o�r� �y�o�u�r� 

�a�s�s�i�s�t�a�n�c�e�.� 

�S�i�n�c�e�r�e�l�y�,� 

�C�a�r�o�l� �S�.� �C�a�s�h� 

�D�o�c�t�o�r�a�l� �S�t�u�d�e�n�t� 

�V�i�r�g�i�n�i�a� �T�e�c�h� 
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�A�P�P�E�N�D�I�X� �G� 

�D�e�c�e�m�b�e�r� �1�8�,� �1�9�9�2� 

�D�e�a�r� �2�~�,� 

�C�a�r�o�l� �C�a�s�h� �i�s� �a�n� �o�u�t�s�t�a�n�d�i�n�g� �d�o�c�t�o�r�a�l� �s�t�u�d�e�n�t� �a�t� �V�i�r�g�i�n�i�a� 

�T�e�c�h� �w�h�o� �i�s� �c�u�r�r�e�n�t�l�y� �s�t�u�d�y�i�n�g� �t�h�e� �p�o�s�s�i�b�l�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �a�n�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� 

�b�e�h�a�v�i�o�r�.� �S�h�e� �r�e�c�e�n�t�l�y� �r�e�q�u�e�s�t�e�d� �y�o�u�r� �a�s�s�i�s�t�a�n�c�e� �i�n� 

�c�o�l�l�e�c�t�i�n�g� �d�a�t�a� �n�e�c�e�s�s�a�r�y� �t�o� �h�e�r� �s�t�u�d�y�.� 

�I� �r�e�a�l�i�z�e� �a� �n�u�m�b�e�r� �o�f� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r�s� �m�a�y� �h�a�v�e� �c�o�n�t�r�i�b�u�t�e�d� 

�t�o� �y�o�u�r� �d�e�c�i�s�i�o�n� �t�o� �d�e�c�l�i�n�e� �p�a�r�t�i�c�i�p�a�t�i�o�n�;� �h�o�w�e�v�e�r�,� �I� �h�o�p�e� 

�y�o�u� �w�i�l�l� �r�e�c�o�n�s�i�d�e�r� �h�e�r� �p�r�o�p�o�s�a�l�.� �T�h�e� �t�i�m�e� �r�e�q�u�i�r�e�m�e�n�t� �i�s� 

�m�i�n�i�m�a�l�,� �t�h�o�u�g�h� �c�e�r�t�a�i�n�l�y� �a� �f�a�c�t�o�r�.� �I�n� �a�n� �e�f�f�o�r�t� �t�o� 

�e�n�c�o�u�r�a�g�e� �y�o�u�r� �p�a�r�t�i�c�i�p�a�t�i�o�n�,� �I� �h�a�v�e� �a�s�k�e�d� �C�a�r�o�l� �t�o� �i�n�c�l�u�d�e� 

�h�e�r� �p�a�c�k�e�t� �o�f� �m�a�t�e�r�i�a�l�s� �w�i�t�h� �t�h�i�s� �l�e�t�t�e�r�.� �P�l�e�a�s�e� �r�e�v�i�e�w� �t�h�e� 

�m�a�t�e�r�i�a�l�s�,� �a�n�d� �i�f� �y�o�u� �f�i�n�d� �y�o�u� �c�a�n�,� �p�l�e�a�s�e� �c�o�m�p�l�e�t�e� �a�n�d� 

�r�e�t�u�r�n� �t�h�e�m� �i�n� �t�h�e� �e�n�c�l�o�s�e�d� �s�e�l�f�-�a�d�d�r�e�s�s�e�d� �e�n�v�e�l�o�p�e�s� �f�o�r� 

�e�a�c�h� �d�e�s�i�g�n�a�t�e�d� �s�c�h�o�o�l�.� 

�I�f� �C�a�r�o�l� �c�a�n� �b�e� �o�f� �a�n�y� �a�s�s�i�s�t�a�n�c�e� �t�o� �y�o�u� �i�n� �t�h�i�s� �p�r�o�c�e�s�s�,� 

�p�l�e�a�s�e� �c�o�n�t�a�c�t� �h�e�r� �a�t� �L�y�n�n�h�a�v�e�n� �M�i�d�d�l�e� �S�c�h�o�o�l� �(�8�0�4�-�4�9�6�-� 

�6�7�9�0�)�.� 
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�T�h�a�n�k� �y�o�u� �f�o�r� �y�o�u�r� �t�i�m�e� �a�n�d� �a�s�s�i�s�t�a�n�c�e� �i�n� �s�u�p�p�o�r�t�i�n�g� �a� 

�f�e�l�l�o�w� �e�d�u�c�a�t�o�r� �i�n� �h�e�r� �p�u�r�s�u�i�t� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t�.� 

�G�l�e�n� �I�.� �E�a�r�t�h�m�a�n�,� �P�r�o�f�e�s�s�o�r� 

�V�i�r�g�i�n�i�a� �T�e�c�h� 

�1�1�6



�A�P�P�E�N�D�I�X� �H� 

�C�O�M�M�O�N�W�E�A�L�T�H� �A�S�S�E�S�S�M�E�N�T� �O�F� �P�H�Y�S�I�C�A�L� �E�N�V�I�R�O�N�M�E�N�T� �(�C�A�P�E�)� 

�I�n�s�t�r�u�c�t�i�o�n�s�:� �P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �s�t�a�t�u�s� �o�f� �y�o�u�r� �f�a�c�i�l�i�t�y� 

�i�n� �e�a�c�h� �a�r�e�a� �b�y� �c�i�r�c�l�i�n�g� �t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �d�e�s�c�r�i�p�t�i�o�n� 

�f�o�r� �e�a�c�h� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�s�.� �Y�o�u� �m�a�y� �p�r�o�v�i�d�e� 

�a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �s�p�a�c�e� �p�r�o�v�i�d�e�d� �a�f�t�e�r� �e�a�c�h� 

�q�u�e�s�t�i�o�n�.� 

�S�U�R�V�E�Y� �I�N�S�T�R�U�M�E�N�T� 

�1�.� �W�H�A�T� �I�S� �T�H�E� �A�G�E� �O�F� �Y�O�U�R� �F�A�C�I�L�I�T�Y�?� 

�[�A� �F�A�C�I�L�I�T�Y ��S� �A�G�E� �I�S� �Y�O�U�R� �B�E�S�T� �E�S�T�I�M�A�T�E� �O�F� �T�H�E� 

�T�I�M�E� �P�E�R�I�O�D� �D�U�R�I�N�G� �W�H�I�C�H� �M�O�S�T� �O�F� �T�H�E� �S�P�A�C�E� �U�S�E�D� �B�Y� 

�S�T�U�D�E�N�T�S� �W�A�S� �B�U�I�L�T�.� �I�F� �T�H�E� �S�P�A�C�E� �W�A�S� �F�U�L�L�Y� 

�U�P�D�A�T�E�D� �T�O� �T�H�E� �B�U�I�L�D�I�N�G� �S�T�A�N�D�A�R�D�S� �O�F� �A� �L�A�T�E�R� �T�I�M�E� 

�P�E�R�I�O�D�,� �C�O�N�S�I�D�E�R� �T�H�E� �S�C�H�O�O�L� �I�N� �T�H�E� �L�A�T�E�R� �T�I�M�E� 

�P�E�R�I�O�D�.� �]� 

�a�.� �6�0� �Y�E�A�R�S� �O�L�D� �O�R� �O�L�D�E�R� 

�b�.� �5�0� �-� �5�9� �Y�E�A�R�S� �O�L�D� 

�c�.� �4�0� �-� �4�9� �Y�E�A�R�S� �O�L�D� 

�d�.� �3�0� �-� �3�9� �Y�E�A�R�S� �O�L�D� 

�e�.� �2�0� �-� �2�9� �Y�E�A�R�S� �O�L�D� 

�f�.� �1�0� �-� �1�9� �Y�E�A�R�S� �O�L�D� 

�g�.� �U�N�D�E�R� �1�0� �Y�E�A�R�S� �O�L�D� 

�c�o�m�m�e�n�t�s�:� 
� � 
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�2�.� �A�R�E� �W�I�N�D�O�W�S� �I�N� �E�A�C�H� �I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E� �(�C�L�A�S�S�R�O�O�M�)� �?� 

�a�.� �W�I�N�D�O�W�S� �A�R�E� �I�N� �F�E�W�E�R� �T�H�A�N� �1�/�4�T�H� �O�F� �T�H�E� �I�N�S�T�R�U�C�T�I�O�N�A�L� 

�S�P�A�C�E�S� 

�b�.� �W�I�N�D�O�W�S� �A�R�E� �I�N� �A�T� �L�E�A�S�T� �1�/�4�T�H�,� �B�U�T� �F�E�W�E�R� �T�H�A�N� �3�/�4�T�H�S� 

�O�F� �T�H�E� �I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S� 

�c�.� �W�I�N�D�O�W�S� �A�R�E� �I�N� �A�T� �L�E�A�S�T� �3�/�4�T�H�S� �O�F� �T�H�E� �I�N�S�T�R�U�C�T�I�O�N�A�L� 

�S�P�A�C�E�S� 

�c�o�m�m�e�n�t�s�:� 
� � 

�3�.� �W�H�A�T� �K�I�N�D� �O�F� �F�L�O�O�R�I�N�G� �I�S� �F�O�U�N�D� �I�N� �T�H�E� �M�A�J�O�R�I�T�Y� �O�F� �T�H�E� 

�I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S�?� 

�a�.� �W�O�O�D� �F�L�O�O�R� 

�b�.� �T�I�L�E� �O�R� �T�E�R�R�A�Z�Z�O� 

�c�.� �C�A�R�P�E�T� 

�c�o�m�m�e�n�t�s�:� 
� � 

�4�.� �W�H�A�T� �Q�U�A�L�I�T�Y� �O�F� �H�E�A�T� �I�S� �F�O�U�N�D� �I�N� �T�H�E� �M�A�J�O�R�I�T�Y� �O�F� �T�H�E� 

�I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S�?� 

�a�.� �U�N�E�V�E�N� �H�E�A�T�/� �U�N�A�B�L�E� �T�O� �C�O�N�T�R�O�L� �I�N� �E�A�C�H� �R�O�O�M� 

�b�.� �E�V�E�N� �H�E�A�T�/� �U�N�A�B�L�E� �T�O� �C�O�N�T�R�O�L� �I�N� �E�A�C�H� �R�O�O�M� 

�c�.� �E�V�E�N� �H�E�A�T�/� �A�B�L�E� �T�O� �C�O�N�T�R�O�L� �I�N� �E�A�C�H� �R�O�O�M� 

�c�o�m�m�e�n�t�s�:� 
� � 
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�5�.� �W�H�A�T� �Q�U�A�L�I�T�Y� �O�F� �A�I�R� �C�O�N�D�I�T�I�O�N�I�N�G� �I�S� �F�O�U�N�D� �I�N� �T�H�E� 

�M�A�J�O�R�I�T�Y� �O�F� �T�H�E� �I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S�?� 

�a�.� �N�O� �A�I�R� �C�O�N�D�I�T�I�O�N�I�N�G� �I�N� �T�H�E� �F�A�C�I�L�I�T�Y� 

�b�.� �A�I�R� �C�O�N�D�I�T�I�O�N�I�N�G� �I�N� �S�O�M�E� �I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S�,� �O�R� 

�A�I�R� �C�O�N�D�I�T�I�O�N�I�N�G� �I�N� �A�L�L� �I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S�,� �B�U�T� 

�N�O�T� �W�E�L�L� �R�E�G�U�L�A�T�E�D� 

�c�.� �A�I�R� �C�O�N�D�I�T�I�O�N�I�N�G� �I�N� �A�L�L� �I�N�S�T�R�U�C�T�I�O�N�A�L� �S�P�A�C�E�S� �W�H�I�C�H� 

�C�A�N� �B�E� �W�E�L�L� �R�E�G�U�L�A�T�E�D� 

�c�o�m�m�e�n�t�s�:� 
� � 

�6�.� �W�H�E�N� �W�A�S� �T�H�E� �L�A�S�T� �T�I�M�E� �T�H�E� �I�N�T�E�R�I�O�R� �W�A�L�L�S�,� �I�N�C�L�U�D�I�N�G� 

�C�L�A�S�S�R�O�O�M� �S�P�A�C�E�S�,� �W�E�R�E� �P�A�I�N�T�E�D�?� 

�a�.� �O�V�E�R� �1�5� �Y�E�A�R�S� �A�G�O� 

�b�.� �B�E�T�W�E�E�N� �8� �A�N�D� �1�5� �Y�E�A�R�S� 

�c�.� �L�E�S�S� �T�H�A�N� �8� �Y�E�A�R�S� �A�G�O� 

�c�o�m�m�e�n�t�s�:� 
� � 

�7�.� �$�.�I�I�S� �T�H�E�R�E� �A� �R�E�G�U�L�A�R�L�Y� �S�C�H�E�D�U�L�E�D� �P�A�I�N�T�I�N�G� �C�Y�C�L�E� �F�O�R� 

�I�N�T�E�R�I�O�R� �W�A�L�L�S�?� �I�F� �S�O�,� �W�H�A�T� �I�S� �I�T�?� 

�a�.� �N�O� 

�b�.� �Y�E�S�;� �O�V�E�R� �8� �Y�E�A�R� �C�Y�C�L�E� 

�c�.� �Y�E�S�;� �8� �Y�E�A�R� �O�R� �F�E�W�E�R� �Y�E�A�R� �C�Y�C�L�E� 

�c�o�m�m�e�n�t�s�:� 
� � 

�1�1�9



�8�.� �W�H�E�N� �W�A�S� �T�H�E� �L�A�S�T� �T�I�M�E� �T�H�E� �E�X�T�E�R�I�O�R� �W�A�L�L�S�,� �O�R� �W�I�N�D�O�W�S� �&� 

�T�R�I�M�,� �W�E�R�E� �P�A�I�N�T�E�D�?� 

�a�.� �O�V�E�R� �7� �Y�E�A�R�S� �A�G�O� 

�b�.� �B�E�T�W�E�E�N� �4� �A�N�D� �7� �Y�E�A�R�S� 

�c�.� �W�I�T�H�I�N� �T�H�E� �L�A�S�T� �4� �Y�E�A�R�S� �o�r� �N�O� �E�X�T�E�R�I�O�R� �S�U�R�F�A�C�E� 

�R�E�Q�U�I�R�E�S� �P�E�R�I�O�D�I�C� �P�A�I�N�T�I�N�G� 

�c�o�m�m�e�n�t�s�:� 
� � 

�9�.� �I�S� �T�H�E�R�E� �A� �R�E�G�U�L�A�R�L�Y� �S�C�H�E�D�U�L�E�D� �P�A�I�N�T�I�N�G� �C�Y�C�L�E� �F�O�R� 

�E�X�T�E�R�I�O�R� �W�A�L�L�S�,� �O�R� �W�I�N�D�O�W�S� �&� �T�R�I�M�?� �I�F� �S�O�,� �W�H�A�T� �I�S� �I�T�?� 

�a�.� �N�O� 

�b�.� �Y�E�S�;� �O�V�E�R� �7� �Y�E�A�R� �C�Y�C�L�E� 

�c�.� �Y�E�S�;� �7� �Y�E�A�R� �O�R� �F�E�W�E�R� �Y�E�A�R� �C�Y�C�L�E� �o�r� �N�O�T� �N�E�E�D�E�D� 

�B�E�C�A�U�S�E� �N�O� �E�X�T�E�R�I�O�R� �S�U�R�F�A�C�E� �R�E�Q�U�I�R�E�S� �P�E�R�I�O�D�I�C� 

�P�A�I�N�T�I�N�G� 

�c�o�m�m�e�n�t�s�:� 
� � 

�1�0�.� �A�R�E� �T�H�E�R�E� �V�I�S�I�B�L�E� �I�N�D�I�C�A�T�I�O�N�S� �O�F� �R�O�O�F� �L�E�A�K�S�?� 

�a�.� �C�E�I�L�I�N�G� �I�S� �D�E�T�E�R�I�O�R�A�T�I�N�G� �D�U�E� �T�O� �W�A�T�E�R� �D�A�M�A�G�E�,� �A�N�D�/�O�R� 

�W�A�T�E�R� �F�A�L�L�S� �I�N� �S�O�M�E� �A�R�E�A�S� �O�F� �F�A�C�I�L�I�T�Y� 

�R�E�Q�U�I�R�I�N�G� �B�U�C�K�E�T�S� �F�O�R� �W�A�T�E�R� �C�O�L�L�E�C�T�I�O�N� 

�b�.� �C�E�I�L�I�N�G� �I�S� �C�U�R�R�E�N�T�L�Y� �D�E�V�E�L�O�P�I�N�G� �A� �F�E�W� �N�E�W� �S�T�A�I�N�S� �D�U�E� 

�T�O� �M�I�N�O�R� �L�E�A�K�S� 

�c�.� �N�O� �V�I�S�I�B�L�E� �S�I�G�N�S�,� �O�R� �O�N�L�Y� �A� �F�E�W� �O�L�D� �W�A�T�E�R� �S�P�O�T�S� �I�N� 

�C�E�I�L�I�N�G� 

�c�o�m�m�e�n�t�s�:� 
� � 

�1�2�0
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�N�O�T� �P�R�E�S�E�N�T� �O�R� �D�A�M�A�G�E�D� �(�I�T� �I�S� �U�N�A�T�T�R�A�C�T�I�V�E� �T�O� �T�H�E� 
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�P�R�I�D�E� �F�O�R� �T�H�E� �C�O�M�M�U�N�I�T�Y�)� 

�c�o�m�m�e�n�t�s�:� 
� � 

�1�2�5
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�2�4�.� �I�S� �T�H�E� �F�A�C�I�L�I�T�Y� �L�O�C�A�T�E�D� �N�E�A�R� �A� �B�U�S�Y�,� �M�A�J�O�R� �H�I�G�H�W�A�Y�,� �A� 

�F�R�E�Q�U�E�N�T�L�Y� �U�S�E�D� �R�A�I�L� �L�I�N�E�,� �A�N� �A�R�E�A� �W�H�E�R�E� �A�I�R�C�R�A�F�T� 

�F�R�E�Q�U�E�N�T�L�Y� �P�A�S�S� �O�V�E�R�H�E�A�D�,� �O�R� �A�N�Y� �O�T�H�E�R� �L�O�U�D� �N�O�I�S�E� 
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�a�.� �Y�E�S�,� �A�N�D� �N�O� �M�E�A�S�U�R�E�S� �H�A�V�E� �B�E�E�N� �T�A�K�E�N� �T�O� �R�E�D�U�C�E� �T�H�E� 

�L�E�V�E�L� �O�F� �N�O�I�S�E� �W�I�T�H�I�N� �T�H�E� �F�A�C�I�L�I�T�Y� 

�b�.� �Y�E�S�,� �B�U�T� �M�E�A�S�U�R�E�S� �H�A�V�E� �B�E�E�N� �T�A�K�E�N� �T�O� �R�E�D�U�C�E� �T�H�E� 
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� � 
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�(�A�C�R�E�A�G�E�)� � � 
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�I�F� �T�H�E�R�E� �A�R�E� �A�N�Y� �A�R�E�A�S� �O�N� �T�H�I�S� �A�S�S�E�S�S�M�E�N�T� �I�N�S�T�R�U�M�E�N�T� �W�H�I�C�H� 

�Y�O�U� �F�E�E�L� �R�E�Q�U�I�R�E� �F�U�R�T�H�E�R� �C�O�M�M�E�N�T�,� �P�L�E�A�S�E� �N�O�T�E� �T�H�E�M� �A�N�D� �Y�O�U�R� 

�C�O�M�M�E�N�T�S� �I�N� �T�H�E� �S�P�A�C�E� �P�R�O�V�I�D�E�D�.� �T�H�A�N�K� �Y�O�U� �F�O�R� �Y�O�U�R� �T�I�M�E� �A�N�D� 

�A�S�S�I�S�T�A�N�C�E� �I�N� �C�O�M�P�L�E�T�I�N�G� �T�H�I�S� �A�S�S�E�S�S�M�E�N�T� �O�F� �Y�O�U�R� �F�A�C�I�L�I�T�Y ��S� 

�P�H�Y�S�I�C�A�L� �E�N�V�I�R�O�N�M�E�N�T�.� 

�C�O�M�M�E�N�T�S� �:� 

�I�F� �Y�O�U� �H�A�V�E� �A�N�Y� �C�O�M�M�E�N�T�S� �R�E�G�A�R�D�I�N�G� �T�H�E� �P�O�S�S�I�B�L�E� �R�E�L�A�T�I�O�N�S�H�I�P� 

�B�E�T�W�E�E�N� �B�U�I�L�D�I�N�G� �C�O�N�D�I�T�I�O�N� �A�N�D� �S�T�U�D�E�N�T� �B�E�H�A�V�I�O�R� �O�R� �S�T�U�D�E�N�T� 

�A�C�H�I�E�V�E�M�E�N�T�,� �P�L�E�A�S�E� �M�A�K�E� �T�H�E�M� �B�E�L�O�W�.� 

�C�O�M�M�E�N�T�S� �:� 
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�K�E�K�K�K�K�K�K�K�K�K�E�K�K�E�K�E�K�K�K�K�E�K�E�K�K�K�E�E�K�E�K�E�E�K�K�R�E�K�K�E�K�K�E�K�R�E�K�K�K�K�K�K�K�K�K�K�K�E�S� 

�I�f� �y�o�u� �w�o�u�l�d� �l�i�k�e� �t�o� �h�a�v�e� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� 

�s�t�u�d�y�,� �p�l�e�a�s�e� �i�n�c�l�u�d�e� �y�o�u�r� �n�a�m�e� �a�n�d� �a�d�d�r�e�s�s� �i�n� �t�h�e� �s�p�a�c�e� 

�p�r�o�v�i�d�e�d�.� 

�Y�e�s�,� �I� �w�o�u�l�d� �l�i�k�e� �a� �c�o�p�y� �o�f� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �s�u�r�v�e�y� 

�N�a�m�e� 

�A�d�d�r�e�s�s� 
� � 

�C�i�t�y� �Z�i�p� 

�K�R�E�K�K�E�K�K�E�K�E�K�E�K�E�K�K�K�E�K�E�K�K�E�E�K�E�K�E�K�E�E�K�E�K�K�K�K�E�A�E�K�E�E�R�E�K�K�K�K�E�R�E�R�K�E�K�K�K�K�K�K�K�K�K� �K�E�E� 

�I�f� �y�o�u� �h�a�v�e� �a�n�y� �q�u�e�s�t�i�o�n�s� �p�l�e�a�s�e� �c�a�l�l�:� 

�W�o�r�k� �(�8�0�4�)� �4�9�6�-�6�7�9�0� 

�H�o�m�e� �(�8�0�4�)� �4�3�1�-�0�1�7�2� 

�P�l�e�a�s�e� �r�e�t�u�r�n� �t�o�:� 

�C�a�r�o�l� �S�.� �C�a�s�h� 

�3�2�4�5� �C�l�u�b�h�o�u�s�e� �R�o�a�d� 

�V�i�r�g�i�n�i�a� �B�e�a�c�h�,� �V�A� �2�3�4�5�2� 

�R�E�T�U�R�N� �B�Y� �J�A�N�U�A�R�Y� �1�5�,� �1�9�9�3� 

�1�2�9



�A�P�P�E�N�D�I�X� �I� 

�S�C�H�O�O�L� �N�U�M�B�E�R� 

�S�C�H�O�O�L� �N�A�M�E� 

�B�E�H�A�V�I�O�R�,� �A�C�H�I�E�V�E�M�E�N�T� 

�A�N�D� 

�F�R�E�E�/�R�E�D�U�C�E�D� �L�U�N�C�H� �I�N�F�O�R�M�A�T�I�O�N� 

�I�n�s�t�r�u�c�t�i�o�n�s�:� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �n�e�e�d�e�d� �i�n� �o�r�d�e�r� �t�o� �c�o�m�p�l�e�t�e� 
�r�e�s�e�a�r�c�h� �o�n� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �f�a�c�i�l�i�t�y� �c�o�n�d�i�t�i�o�n� �a�n�d� 
�s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �a�n�d� �b�e�h�a�v�i�o�r�.� �Y�o�u� �m�a�y� �a�t�t�a�c�h� �d�o�c�u�m�e�n�t�s� 
�w�h�i�c�h� �p�r�o�v�i�d�e� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �o�r� �t�r�a�n�s�f�e�r� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 
�t�o� �t�h�i�s� �f�o�r�m�.� �T�h�e�n� �r�e�t�u�r�n� �t�h�i�s� �f�o�r�m� �w�i�t�h� �t�h�e� �c�o�m�p�l�e�t�e�d� 
�b�u�i�l�d�i�n�g� �a�s�s�e�s�s�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �i�n� �t�h�e� �e�n�v�e�l�o�p�e� �p�r�o�v�i�d�e�d�.� 
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�1�.� �P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �s�c�h�o�o�l ��s� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �(�T�A�P�)� 
�r�e�s�u�l�t�s� �f�o�r� �1�1�t�h� �g�r�a�d�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �1�9�9�1�-�9�2� �s�c�h�o�o�l� �y�e�a�r�,� 
�a�s� �f�o�u�n�d� �o�n� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �s�u�m�m�a�r�y� �i�n� �s�c�a�l�e� �s�c�o�r�e�s� �(�S�S�)�.� 
�[�Y�o�u� �m�a�y� �a�t�t�a�c�h� �t�h�e� �d�i�v�i�s�i�o�n� �w�i�d�e� �r�e�p�o�r�t� �f�o�r� �g�r�a�d�e� �1�1� �a�s� 
�l�o�n�g� �a�s� �i�t� �l�i�s�t�s� �t�h�e� �s�c�h�o�o�l�s� �s�e�p�a�r�a�t�e�l�y� �a�n�d� �t�h�e� �s�c�o�r�e�s� �f�o�r� 
�e�a�c�h� �o�f� �t�h�e� �s�e�c�t�i�o�n�s�:� �r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n�,� �m�a�t�h�e�m�a�t�i�c�s�,� 
�w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n�,� �i�n�f�o�r�m�a�t�i�o�n�,� �b�a�s�i�c� �t�o�t�a�l�,� �s�o�c�i�a�l� 
�s�t�u�d�i�e�s�,� �s�c�i�e�n�c�e�,� �c�o�m�p�o�s�i�t�e� �t�o�t�a�l�.� �]� 

� � 

� � 

�r�e�a�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�o�n� �S�s� �b�a�s�i�c� �t�o�t�a�l� �s�s� 

�m�a�t�h�e�m�a�t�i�c�s� �S�S� �s�o�c�i�a�l� �s�t�u�d�i�e�s� �S�s� 

�w�r�i�t�t�e�n� �e�x�p�r�e�s�s�i�o�n� �S�s� �s�c�i�e�n�c�e� �S�S� 

�i�n�f�o�r�m�a�t�i�o�n� �S�s� �c�o�m�p�o�s�i�t�e� �t�o�t�a�l� �S�S� 
� � 

�2�.� �P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �n�u�m�b�e�r� �o�f� �s�t�u�d�e�n�t�s� �(�o�r� �t�h�e� �p�e�r�c�e�n�t� 
�o�f� �m�e�m�b�e�r�s�h�i�p�)� �e�l�i�g�i�b�l�e� �f�o�r� �f�r�e�e� �o�r� �r�e�d�u�c�e�d� �l�u�n�c�h� �d�u�r�i�n�g� �t�h�e� 
�1�9�9�1�-�9�2� �s�c�h�o�o�l� �y�e�a�r�,� �a�s� �r�e�p�o�r�t�e�d� �t�o� �t�h�e� �d�i�v�i�s�i�o�n� �O�c�t�o�b�e�r� �3�1�,� 
�1�9�9�1�.� �[�Y�o�u� �m�a�y� �a�t�t�a�c�h� �t�h�e� �d�i�v�i�s�i�o�n� �w�i�d�e� �r�e�p�o�r�t� �f�o�r� �O�c�t�o�b�e�r� 
�3�1�,� �1�9�9�1�,� �a�s� �l�o�n�g� �a�s� �i�t� �l�i�s�t�s� �t�h�e� �s�c�h�o�o�l�s� �s�e�p�a�r�a�t�e�l�y� �a�n�d� 
�g�i�v�e�s� �a� �t�o�t�a�l� �f�o�r� �f�r�e�e� �a�n�d� �r�e�d�u�c�e�d� �l�u�n�c�h�e�s� �o�r� �a� �p�e�r�c�e�n�t� �o�f� 
�m�e�m�b�e�r�s�h�i�p� �f�r�e�e� �a�n�d� �r�e�d�u�c�e�d�.� �]� 

�n�u�m�b�e�r� �o�f� �s�t�u�d�e�n�t�s� �q�u�a�l�i�f�i�e�d� �f�o�r� �f�r�e�e� �m�e�a�l�s� 

�n�u�m�b�e�r� �o�f� �s�t�u�d�e�n�t�s� �q�u�a�l�i�f�i�e�d� �f�o�r� �r�e�d�u�c�e�d� �m�e�a�l�s� 

�o�r� 

�p�e�r�c�e�n�t� �o�f� �m�e�m�b�e�r�s�h�i�p� �q�u�a�l�i�f�i�e�d� �f�o�r� �f�r�e�e�/�r�e�d�u�c�e�d� �m�e�a�l�s� 

�3�.� �P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �n�u�m�b�e�r� �o�f� �s�u�s�p�e�n�s�i�o�n�s�,� �i�n�-�s�c�h�o�o�l� �a�n�d� 
�o�u�t�-�o�f�-�s�c�h�o�o�l�,� �a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� �e�x�p�u�l�s�i�o�n�s� �d�u�r�i�n�g� �t�h�e� �1�9�9�1�-� 
�9�2� �s�c�h�o�o�l� �y�e�a�r�,� �a�s� �r�e�p�o�r�t�e�d� �t�o� �t�h�e� �d�i�v�i�s�i�o�n� �f�o�r� �s�t�u�d�e�n�t�s� �i�n� 
�g�r�a�d�e� �9� �a�n�d� �a�b�o�v�e�.� 

�n�u�m�b�e�r� �o�f� �e�x�p�u�l�s�i�o�n�s� 

�n�u�m�b�e�r� �o�f� �i�n�-�s�c�h�o�o�l� �s�u�s�p�e�n�s�i�o�n�s� 

�n�u�m�b�e�r� �o�f� �o�u�t�-�o�f�-�s�c�h�o�o�l� �s�u�s�p�e�n�s�i�o�n�s� 
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�4�.� �P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �n�u�m�b�e�r� �o�f� �i�n�c�i�d�e�n�t�s� �o�f� �c�r�i�m�e� �a�n�d� 
�v�i�o�l�e�n�c�e� �d�u�r�i�n�g� �t�h�e� �1�9�9�1�-�9�2� �s�c�h�o�o�l� �y�e�a�r�,� �a�s� �r�e�p�o�r�t�e�d� �t�o� �t�h�e� 
�d�i�v�i�s�i�o�n� �f�o�r� �t�h�e� �s�t�a�t�e� �r�e�p�o�r�t� �m�a�n�d�a�t�e�d� �i�n� �t�h�e� �c�o�d�e� �o�f� 
�V�i�r�g�i�n�i�a� �S�e�c�t�i�o�n� �2�2�.�1�-�1�8�0�.�1�.� 

� � 

�g�r�a�d�e� �|� �g�r�a�d�e� �g�r�a�d�e� �g�r�a�d�e� 

� � 

�p�h�y�s�i�c�a�l� �a�s�s�a�u�l�t�:� 
�s�t�a�f�f� �b�y� �s�t�u�d�e�n�t�s� 
� � 

�s�t�u�d�e�n�t�s� �b�y� �s�t�u�d�e�n�t�s� 
� � 

�s�t�u�d�e�n�t�s� �b�y� �n�o�n�-� 
�s�t�u�d�e�n�t�s� 
� � 

�s�e�x�u�a�l� �a�s�s�a�u�l�t�:� 
�s�t�a�f�f� �b�y� �s�t�u�d�e�n�t�s� 

�s�t�u�d�e�n�t�s� �b�y� 
�s�t�u�d�e�n�t�s� 

� � 

� � 

�s�t�u�d�e�n�t�s� �b�y� �n�o�n�-� 
�s�t�u�d�e�n�t�s� 
� � 

�h�o�m�i�c�i�d�e�s� �o�n�:� 
�s�t�a�f�f� �b�y� �s�t�u�d�e�n�t�s� 
� � 

�s�t�u�d�e�n�t�s� �b�y� �s�t�u�d�e�n�t�s� 
� � 

�s�t�u�d�e�n�t�s� �b�y� �n�o�n�-� 
�s�t�u�d�e�n�t�s� 

�p�o�s�s�e�s�s�i�o�n� �o�f� �w�e�a�p�o�n�s� 

�p�o�s�s�e�s�s�i�o�n� �o�f� �d�r�u�g�s� 

�p�o�s�s�e�s�s�i�o�n� �o�f� �a�l�c�o�h�o�l� 

�p�o�s�s�e�s�s�i�o�n� �o�f� �t�o�b�a�c�c�o� 

� � 

� � 

� � 

� � � � � � � � � � � � � � 
� � 
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�A�P�P�E�N�D�I�X� �J� 

�F�o�r�m� �u�s�e�d� �t�o� �C�o�n�s�o�l�i�d�a�t�e� �S�c�h�o�o�l� �I�n�f�o�r�m�a�t�i�o�n� 
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�A�P�P�E�N�D�I�X� �K� 

�F�r�e�e� �R�e�s�p�o�n�s�e�s� �f�r�o�m� �S�c�h�o�o�l� �D�i�v�i�s�i�o�n� �P�e�r�s�o�n�n�e�l� 

�B�a�s�e�d� �o�n� �m�y� �o�p�i�n�i�o�n�,� �t�h�e� �p�o�o�r� �c�o�n�d�i�t�i�o�n� �o�f� �f�a�c�i�l�i�t�i�e�s� 

�h�a�s� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �l�o�w� �s�t�u�d�e�n�t� �s�e�l�f�-�e�s�t�e�e�m� �a�n�d� �a� �l�a�c�k� 

�o�f� �r�e�s�p�e�c�t� �f�o�r� �t�h�e� �c�a�r�e� �o�f� �t�h�e� �f�a�c�i�l�i�t�i�e�s�.� �L�o�w� �s�e�l�f�-� 

�e�s�t�e�e�m� �h�a�s� �a�f�f�e�c�t�e�d� �s�t�u�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t�.� 

�I�n� �o�n�e� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� �w�h�i�c�h� �h�a�d� �j�u�s�t� �b�e�e�n� �r�e�m�o�d�e�l�e�d� 

�t�h�e� �t�e�a�c�h�e�r� �c�o�m�m�e�n�t�e�d� �t�h�a�t� �a� �3�r�d� �g�r�a�d�e� �s�t�u�d�e�n�t� �g�o�t� �o�f�f� 

�t�h�e� �b�u�s� �a�n�d� �s�a�i�d�,� �"�N�o�w� �m�y� �s�c�h�o�o�l� �l�o�o�k�s� �l�i�k�e� �e�v�e�r�y�o�n�e� 

�e�l�s�e�s�.�"� �W�h�e�n� �b�e�h�a�v�i�o�r� �i�s� �b�e�t�t�e�r� �a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e� 

�i�m�p�r�o�v�e�d�.� 

�S�t�u�d�e�n�t� �v�a�n�d�a�l�i�s�m� �i�s� �a�b�s�e�n�t� �a�m�o�n�g� �t�h�i�s� �s�t�u�d�e�n�t� �b�o�d�y�.� 

�C�l�e�a�n�l�i�n�e�s�s� �o�f� �t�h�e� �b�u�i�l�d�i�n�g� �a�n�d� �f�r�e�q�u�e�n�t� �r�e�p�a�i�r�s� �(�f�a�s�t� 

�r�e�s�p�o�n�s�e�)� �c�o�n�t�r�i�b�u�t�e� �g�r�e�a�t�l�y�.� 

�I� �b�e�l�i�e�v�e� �t�h�e�r�e� �i�s� �a� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� 

�p�l�e�a�s�a�n�t� �s�u�r�r�o�u�n�d�i�n�g�s� �a�n�d� �g�e�n�e�r�a�l�l�y� �p�o�s�i�t�i�v�e� �s�t�u�d�e�n�t� 

�d�e�p�o�r�t�m�e�n�t� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�.� 

�I� �h�a�v�e� �a�l�w�a�y�s� �f�e�l�t� �t�h�a�t� �f�a�c�i�l�i�t�y� �c�o�n�d�i�t�i�o�n� �h�a�s� �a�n� 

�i�m�p�a�c�t� �o�n� �b�o�t�h� �b�e�h�a�v�i�o�r� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�.� �S�t�u�d�e�n�t�s� 

�w�a�l�k�i�n�g� �i�n� �h�a�l�l�s� �t�h�a�t� �a�r�e� �a�l�r�e�a�d�y� �l�i�t�t�e�r�e�d� �a�r�e� �m�o�r�e� 

�l�i�k�e�l�y� �t�o� �l�i�t�t�e�r�.� �D�e�s�k�s� �t�h�a�t� �a�r�e� �a�l�r�e�a�d�y� �w�r�i�t�t�e�n� �o�n� 

�a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �b�e� �w�r�i�t�t�e�n� �o�n� �t�h�a�n� �c�l�e�a�n� �o�n�e�s�.� 

�C�l�e�a�n�,� �w�e�l�l�-�l�i�g�h�t�e�d� �e�n�v�i�r�o�n�m�e�n�t�s� �a�r�e� �m�o�r�e� �p�l�e�a�s�a�n�t� 
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�1�0�.� 

�1�1�.� 

�1�2�.� 

�a�r�e�a�s� �i�n� �w�h�i�c�h� �t�o� �w�o�r�k� �a�n�d� �c�o�n�t�r�i�b�u�t�e� �t�o� �m�o�r�e� �w�o�r�k� 

�b�e�i�n�g� �a�c�c�o�m�p�l�i�s�h�e�d�.� 

�A� �b�u�i�l�d�i�n�g� �c�o�n�d�i�t�i�o�n� �p�u�t�s� �a� �c�a�p� �o�n� �w�h�a�t� �w�e� �c�a�n� �d�o�.� 

�N�i�c�e� �b�u�i�l�d�i�n�g�s� �i�m�p�r�o�v�e� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �s�t�u�d�e�n�t�s�.� 

�S�t�u�d�e�n�t�s� �b�e�h�a�v�e� �m�u�c�h� �b�e�t�t�e�r� �i�f� �t�h�e� �f�a�c�i�l�i�t�y� �i�s� �w�e�l�l� 

�m�a�i�n�t�a�i�n�e�d� �a�n�d� �c�l�e�a�n�.� �T�h�e�y� �a�l�s�o� �t�e�n�d� �t�o� �k�e�e�p� �t�h�e� 

�b�u�i�l�d�i�n�g�,� �a�n�d� �t�h�e� �o�u�t�s�i�d�e�,� �c�l�e�a�n� �t�h�e�m�s�e�l�v�e�s� �i�f� �t�h�e� 

�b�u�i�l�d�i�n�g� �a�n�d� �g�r�o�u�n�d�s� �a�r�e� �w�e�l�l�-�m�a�i�n�t�a�i�n�e�d�.� 

�T�h�e�r�e� �i�s� �a� �d�i�r�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p�!� �I� �c�a�m�e� �t�o� �t�h�i�s� �s�c�h�o�o�l� 

�t�h�r�e�e� �y�e�a�r�s� �a�g�o� �a�n�d� �b�e�g�a�n� �a�n� �"�a�l�l� �o�u�t�"� �p�r�o�g�r�a�m� �o�f� 

�u�p�g�r�a�d�i�n�g� �t�h�e� �b�u�i�l�d�i�n�g�.� �S�c�h�o�o�l� �p�r�i�d�e�,� �a�c�h�i�e�v�e�m�e�n�t�,� �a�n�d� 

�b�e�h�a�v�i�o�r� �h�a�v�e� �i�m�p�r�o�v�e�d� �d�r�a�s�t�i�c�a�l�l�y�.� 

�I�n� �m�o�s�t� �i�n�s�t�a�n�c�e�s�,� �I� �b�e�l�i�e�v�e� �t�h�e�r�e� �i�s� �a� �s�t�r�o�n�g� �a�n�d� 

�p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� 

�b�u�i�l�d�i�n�g�s�,� �r�e�s�t�r�o�o�m�s�,� �e�t�c�.�,� �a�n�d� �s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� 

�a�c�h�i�e�v�e�m�e�n�t�.� 

�W�e� �h�a�v�e� �d�o�n�e� �a� �g�r�e�a�t� �d�e�a�l� �i�n� �t�h�e� �l�a�s�t� �5� �y�e�a�r�s� �t�o� 

�u�p�g�r�a�d�e� �o�u�r� �f�a�c�i�l�i�t�y�!� �I� �b�e�l�i�e�v�e� �t�h�e�r�e� �i�s� �a� �d�e�f�i�n�i�t�e� 

�c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �c�o�n�d�i�t�i�o�n�s� �o�f� �b�u�i�l�d�i�n�g�s� �a�n�d� �s�t�u�d�e�n�t� 

�a�c�h�i�e�v�e�m�e�n�t�,� �a�s� �w�e�l�l� �a�s�,� �s�t�u�d�e�n�t� �a�n�d� �c�o�m�m�u�n�i�t�y� �s�e�l�f�-� 

�e�s�t�e�e�m�,� �v�a�l�u�e�,� �a�n�d� �s�e�l�f� �w�o�r�t�h�.� 

�T�h�e� �b�e�t�t�e�r� �t�h�e� �b�u�i�l�d�i�n�g� �i�s� �m�a�i�n�t�a�i�n�e�d�,� �t�h�e� �b�e�t�t�e�r� 

�s�t�u�d�e�n�t� �b�e�h�a�v�i�o�r� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�.� �S�t�u�d�e�n�t�s� �w�h�o� �f�e�e�l� 

�g�o�o�d� �a�b�o�u�t� �t�h�e�i�r� �e�n�v�i�r�o�n�m�e�n�t�,� �a�n�d� �w�h�o� �d�o� �n�o�t� �f�e�e�l� 

�v�i�o�l�a�t�e�d� �o�r� �v�i�c�t�i�m�i�z�e�d� �b�y� �d�i�r�t�y�,� �o�u�t�-�o�f�-�o�r�d�e�r� �o�r� 
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�1�3�.� 

�m�a�k�e�s�h�i�f�t� �f�a�c�i�l�i�t�i�e�s� �w�i�l�l� �e�x�t�e�n�d� �t�h�e�i�r� �p�r�i�d�e� �i�n� 

�s�u�r�r�o�u�n�d�i�n�g�s� �i�n� �a�t� �l�e�a�s�t� �s�o�m�e� �m�e�a�s�u�r�e�,� �t�o� �t�h�e�i�r� �s�c�h�o�o�l� 

�w�o�r�k�.� �W�h�e�n� �s�t�u�d�e�n�t�s� �s�e�e� �d�i�r�t�y� �f�l�o�o�r�s�,� �t�h�e�y� �p�e�r�p�e�t�u�a�t�e� 

�t�h�a�t� �i�m�a�g�e� �b�y� �t�h�r�o�w�i�n�g� �d�o�w�n� �t�r�a�s�h�;� �w�h�e�n� �t�h�e�y� �s�e�e� 

�v�a�n�d�a�l�i�s�m� �o�r� �g�r�a�f�f�i�t�i�,� �t�h�e�n� �t�h�e�y� �c�o�n�t�r�i�b�u�t�e� �t�h�e�i�r� �p�a�r�t� 

�t�o� �i�t� �i�n� �l�i�k�e� �m�a�n�n�e�r�.� 

�D�i�r�e�c�t� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �c�l�e�a�n�l�i�n�e�s�s� �a�n�d� �p�r�i�d�e�.� 

�A�t�t�r�a�c�t�i�v�e�n�e�s�s� �a�n�d� �s�t�u�d�e�n�t� �e�x�p�e�c�t�a�t�i�o�n�s�.� 
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�V�I�T�A� 

�C�A�R�O�L� �S�C�O�T�T� �C�A�S�H� 

� � 

�A�D�D�R�E�S�S�:� �3�2�4�5� �C�l�u�b�h�o�u�s�e� �R�o�a�d� 

�V�i�r�g�i�n�i�a� �B�e�a�c�h�,� �V�i�r�g�i�n�i�a� �2�3�4�5�2� 

�T�e�l�e�p�h�o�n�e� �H�o�m�e�:� �(�8�0�4�)� �4�3�1�-�0�1�7�2� 

�O�f�f�i�c�e�:� �(�8�0�4�)� �4�9�6�-�6�7�9�0� 

�E�D�U�C�A�T�I�O�N�A�L� 

�B�A�C�K�G�R�O�U�N�D� �:� 

�D�o�c�t�o�r� �o�f� �E�d�u�c�a�t�i�o�n� 

�C�e�r�t�i�f�i�c�a�t�e� �o�f� 

�E�d�u�c�a�t�i�o�n�a�l� �A�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �V�i�r�g�i�n�i�a� 

�P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� 

�A�p�r�i�l� �1�9�9�3�.� �T�h�e� �d�i�s�s�e�r�t�a�t�i�o�n� �a�d�d�r�e�s�s�e�d� �t�h�e� 
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