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11terature has 1nd1cated a void kn research which has o

mination of school cbnstruction costs. TheApurpose_of

®

B

.~

THE IMPACT OF SELECTED VARIABLES UPON
SCHOOL CONSTRUCTION COSTS
o — ‘ .

.

As inflation and réduced fingncial suppert for o ,
education have severely impacted on educ@tional spendlnq

in. recent years, the need to effectlvely compare the cost '

‘x .

of school constructron has increased. A review.of the

! t

- ’ 4
o

investigated the relatlonshlp between prOJect costs and

many of the variables which-have historically been
. v l N . 0
attributed to the characteristic of causality. For the

purpose of this study, these variables were divided into
three major groups; finincial, school district descriptors,

and'building descriptors. As such it bhas been assumed

that these relationships exist and operate in the deter-
4 , ¢

this study was to test the relationship between. these

variables and the per pupil cost of new school

construction. ' - . _ . : x

[ -

Description of the Study Projects = f

. . . : E N ~
The data source for-thgk_study was the new school

\\construction projects funded thrOugh West Virginia‘'s Better

b

School Buildings Amendment. Data were collected ffom the * ¢
State Department of Education and State Tax Department
records; communications, both by leugef_and interview,

with school architects; the‘statevBuilding'Trades_Councilf

"

and publications of the U.S, Bureau of Census. . One of the




v

_ purposes of the Better School Buildings Améendment was to

s

improve the quality of educational facilitties in West 2

Virginia by providing state funds on a grant basis and

additional incentive money to help’ generate local revenues -

/

for school “ceonstruction and improvement. The Amendment *
Y o n

was passed in November, 1972; guidelines and procedures

were désigned, and money was madp available in mid 1973.
_ ' ) \
The study group consisted. of 128 elementary, secondary,

andvybcational—technigalasqhoél facilities constructed

- ° . ) .
between 1974 and 1982. The years that reported the
greatest number of project completions were 1976 and 1978,

keth repbrting 27,'followed‘by 1980 during which 20 build-

N v : o

ings were compie{ed. These ‘years are considerably above
the mean of 14.22 completions per year for the entite.
. * v . '
nine-year pericd of .time.
LG )

-

Adjustments to?hnd'Computations of the Dependent Variable
LI .

3

¢ a The natéﬁé of the problem being studied in this.

research was su@h.ﬁhat a multiple regression analysis

\ )

- 1\' o

o . .
provided the prf?ary statistical result in the study. .

- Prior to submittfhg the data to such an analysis, hoWevef,

- s
1

procedures were necessary to adjust the dependent vari-. \

able, cost per pupil of. constructibn projects completed S

]

during the past nine years, to the 1982 level.' 1In ordef

to achieve this,\an inflation -index for school construction
s ¥ -

in West Virginia was developed. 1In the first step of this
~develppment, means for each year's construction in cost
per'squafé foot were determined. These means were then

Q ' ' Y
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found to be a percentage‘of'the 1982 mean. By dividing

this percentage inmto 1, an inflation facfor was determined

for each year. Adjusting constrnction'costs to compensate . r
< .

for the effect .of inflation consisted of mﬁltiplying thel =+ . <

total capital cost of each project by the inflation'factor

he . i ’ S

respective of' its cqmpletion date.

i The per pupii cost was found'by dividing the ad-
justed figure by the rated capacity“of the ¥facility. This.

+

capacity was derived by applying the utilization’guide-

3

! , lines recommended by the State Board of Education in The

3 ' West Virﬁinia Handbook on Planning School Facilities, and

[2

. § 18-5-18a of the West Vifrginia Code. The utilization

guidelines offer optimal capacities for secondary and-
vocational facilities.based upon program offerings and -
required spacef The capacities‘offkindergarten‘and

ielementary schools are‘restricted by, the number of class—.

XS

rooms available due to § 18- 5 18a of the West Virginia Code |

. . which limits the’ teacher/pupil ratio to 1 to 20 and 1 to 25,
respect1vely. The product‘oﬁ the adjusted&project cost
divided by the rated capacity yielded the cost‘per pupil
adjusted to*the 1982 level wh1ch was utilized as the

4

dependent variable “this study. Costs per pupil ranged.

N from $3,482 to $8,003. Characteristically, vocational-

N

. technical fa€ilities were most expensive with a mean of
. :

N

$6,635, secondary facilities were next’ with. a $5,840 mean,

and elementary schools were least. . expens1ve with "a mean of

- -

$4 494 per pupil over the nine-yedr span.

. - ) .
A ' . -
~ .
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independent Variables - - ) o N

' Selection of the independent variables resulted
[ - .
« & i - N
& from the common attribution of causality in the

. . . .
r - .
W -

of construction costs given them by authors and researchers

variance

in the field ‘of fac111ty planning and f1nance.

They.were -

characterlstlc of the

.

school district, or descr1pt1ve of the 1nd1v1dual bu11d1ng.

- Y ..

Both the expendltures of the ‘school dlstr1ct and

. categorized as either f1nanc1al

the assessed value of the distrlct were expressed in” .
dollars per pupil; the local .effort of the .school district

’ N toward facility construction was«expreSsed as an indexj

-

. ‘ computed by d1v1d1ng the total amount of local dallars

" invested‘ by each school district in its fac111t1es during

vy L4

the ‘past 10 years by the 1981 assessed value for that .

. district.

’

This resulted in an'indeXAcontinﬁum which could

State,

.be used in the multiple regression procedure.

[~

i3

and federal funds were represented by the actual

local
dollars from those éources that were contributed to the

~individual projects in each district. °r

* The size of the school district was represented by

ber of)pupils enrolled in the district, the

¢ the net-n

; . ] . l . . . '
v average of which was "8,113 skudents, Examination of the

H

. Standard Metropolitan Statistical Areas——SMSA——indicated .

that only.25 of the 128 new facilities were built in urban
. 2 b i

districts, with a mean cost of 85,352 per 'pupil.as compared

to 103 rural schools at a mean cost of $5,060 per pupil.

) This revealed _that 19.53 percent of the construction sites
v ' . . \ .o . / ' . . ,

] ) . ) o . . \\ d“
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. . q . «
were in the seven urban distritts that reported construction.

Three of the SMSA'dist:icts reported no conétruction.

The amount of instructional spdce in. the facility

»~ . . . 7
was représented .as a percentage figure and averaged 74.5 -
q . t

' percent stfatewide. It Was calculated by dividing the
\ v
‘number of square feet in ‘the buildings that were designated

-

as instructional’, by the total square feet in the facility.
Instructional area includqd clagsroomé, auditoriums,_gym—
nasiuﬁé, librarieé, multipurpose\rooms; administrative ahd
. counselinglsuites, conference rooms,. health serviée rooms,
‘and duplicatihg rooms.. Excluded we€9<£q£nace rooms,
mechanical rooms, kitchensJ dining é&eaS, tbi#ets,
circulation space, lobbies,\lgpﬁaes, custodial storage

.

space, showers, and locker rooms. Construction time was
éxpressed by the number of weeks ;hgt were ihvohved in
‘completing-the préject. The average completion tiﬁe was
75.5 weeks. . ‘ R

Prior to the ‘statistical analysis, it was necessary

to statistically dummy code the nominal variables, SMSA,

~
]

type of facility, and geographical location. ‘Qistricté
located in the Bureau of Census Standard Metropolitan

Statistjcal Areas were assigned a value of one, while

‘y

rural areés&wére assiahéd a value of zefo.i
The type of eéch fgcilify was determined and valueé

of 1, 2, and 3 were'respectively assigned to elementary;

secondary, aﬁd vocational-technical projects for entry-

into the multiple regression.

r
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Geographigally,_the'bouﬁdaries of the local Building-

i,

Trades Councdils were utilized to locate proiects throughout
the state. These areas were chosen because of their obzim\

ous relationship to construction costs, wage rates, and .«

¢ .

their prékémity to the geographic regions of the state.

\

Statistical Analysis of the Data ' e ,

Having completed the necessary procedures for com- -
t

" puting both the dependent and independent vafiables, the

data were submitted to a regression ahalysis_teéting for

the effect of the dummy coded variéblés,.type, SMSA, and .

geographic area. It was found that geogrdphic area and

SMSA did not chtribuﬁe significgntly to the-cost,Per
pupil of new school faéilities at the .05 level when )
entered as the final Qariable in the anaiyéié and thus
were'omitﬁed from later énalers.{ |

The type of facility éid show, however, a statis-
tically éignificdhﬁ_contribution to thg variange_of the
dependent. variable (F = 15.804; p < .05). 1In or;ér to

determine the - -nature of this Contribution to the regres-

sion analysis, an analysis of the covdriance was utilized. =
X :

*

In this analysis, the means of the dependent-variable for
the three typés of schools were adjustea for the other in-
dependent variables. The result of the ANCOVA indicated

there was a significant main'effects F of 13.46, (p < .001).

The Scheffe' post hpc test was done to make pair-wise

.

. , L . . . ~ o+«
.comparisons of the adjusted means of the elementary,

¥
S




variance in construction costs per pupil was attributable

secondary, and vocational-technical costs per pupil. The

conservative Scheffe' test was chosen because of the

. significant F~ratio in the ANCOVA and unequal number of o .

"

Observations in each group. The results.of the Scheffe",

ly
x
o bl

test {indicated a stat1st1cally s1gn1f1cant dlfference

between the\é 1;s of eachzof the types at the .05  level of

’

PL
~

s1gn1f1cance.

S

. W;th‘the initial testing @f the dummy coded vari-
b, N . . *

ables completed, the data were again submitted to the
' !

multipie‘regression procedure to determine® the relation- ‘

ship between the remaining independent vdriables and per

-

5

-

pupil construction costs. The interrelation of the |

.-

independent variables is illustrated by the correlation

“

-matrix in Table 1., When the independent variables were

s1multaneously entered 1nto the regression equatlon, the

, g ‘s(

overall F—ratlo was stat1st1cally s1gn1f1cant (F = 11.23;

p < .b5), and’ the R indicated that 53.96‘percent of the .

L

£

to the 11 independent variables. An examination of Table 2

S

reveals that four of the variables were’ contributing sig-’ b

nificantly to this variance--assessed. value, local effort,
- N * P‘

‘state funding, and the. combined type of facility. Educa-

tional expenditures, SMSA, the percent/pf instructional

space, the length of time in construction, the amount of

federal money invested, and the size of the school dis-

.

trict as measured by net enrollments had no s1gn1f1cant

effect on the cost of constructlon. .

’

N o . =
~ X 5,
. "

(&)
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,Téble 1

B

.

Matrix of Bivariate Correlation Coefficients Between
the Total Per Pupil Cost of School Constructlon
and Selected Varlables

¢ \ |
. -
T - B

- .

h>d

: » Ed. Assessed " Local. Inst. '‘Const. State Féderal”v Net - Facility;
- Variables - Expend. Value Effort Space Time Funds =~Funds - Enroll. Type
- Cost Per Pupil .8§6 .149° .046.  -.064 .254 .422 .431 .235 426
Educational Expenditure .768  =.225 = -,112 -.266 . .091 - .00l -.138  -.018
D y ) ' ' ‘ v N . B : t - ' ‘
Local Effort ) 138 -.022 -.256 :-.109  ~.,200 .023’
,'Inétruct}onai Space _—.18Q -.148 «295 ~.183 ~.161
_Construction Time .300  .141 313 .079
State Funds ° ., .084 . .445  .305
Federal Fun@s' $- ! K ,-096 .532
“ Net Ehroilmeht o .042 -
1 , . -,(;, ]
G ke L . B
*R scores reported for dummy:coded variable i
) . ~ ) o ]
7 - ] [~]



Table 2

Results of Multiple Regression Analysis Qétween‘ ' ‘
Construction Co%t and Selected

Gindependent Varlables

'Variable

Beta

. B
£,
™
Educationallpxpenditures . -.7183 —.%}35
- Y o .
Asseséed Value .0243 .2993
SMSA . -163.5260 -.0530 "
.Local Effort 16762.49 .2158. .
InstrMctiQnal Percentage —1310;626 ,—,062Zi“§ 0.740
Construcﬁioh Time 2.3312 .0719 i0.954
State ©.00033  .2418 7.567*
o
Federal .00042 -154 2.358
District Enrollment . 0208 .091 1.283
Type 1 Elementary -1603.567 16.538%
~ Ny
Type 2 Secondary -818.642 4.204*
*significant at« = .05; F(cv) =.3.92
’ 5
llﬁ
. ~
. | - ®
"4
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l-_In order to determine the.existence of any curvilin—
ear relationships that might'have‘affected the multiple
regressionwanalysis, scattergrams for each of the indepen-
dent variables'with the dependent variable Were produced.

Examination-revéaled that no such relationships existed.

4

Conclusions

| As .a result of the findings from this study. The
following conclu51ons were drawn

' 1. The per pupil cost of school construction is
s1gn1f1cantly affected by the assessed value of the school
district, the local effort of the district in fac111ty
construction, and the amount of money from the state level. .

2. The tyﬁi of facility, whether eleﬁentary,
secondary, or'vocational—technical,’significantiy affects
the per pupil cost of school facility construction.

’ 3. Many of the variablesooften giyen a causal
relationship with school construction costs and inciuding
total education e;fenditures,'federal funds, size'Of the
district, geggraphic.location, rural-urban factor, the
amount of instructional space, and~the‘length'0f con-
struction time, are not significant contribhtors to the
cost ‘variance. N

Generalization of these;conclusions to* other states
would, in all probability,'proﬁe to be erroneous becanse

of the uniqueness of each state's size, geography,

economic status, organizational structure, and other
R .

Lo
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variables which differ from West Virginia‘s. Therefore,

should this- study be replicated in anotherlstate, it would

. .
most assuredly result in varied conclusions$

Implications

In viewing the results of this study from the state
level,- there are definite implications of inequity in

fnnding scheol construction in Westhirginia; These impli-
cations are founded in the utilization of assessed value |
of property as the determinant of local fiscal capacity’as
well asf the criterion upon whichvthe 5 percent debt limita-
tionhs are eet. - These inequities are further compounded by
the inconsistency in tHe amount of local fiscal effort
being invested by the counties in the«construction of
school facilities. Encouraging the utilization of such
funds for construction purposes does contribute to tge,

inequity of financing school buildings. Additionally, it

was found that money from the state levellsi%nificantly‘

A o

contributed to the cost of construction and consequently
to the quality of the facility. Therefore, these findings

strongly imply that new legislation be addpted in West

Virginia to continue funding thé construction of school

facilities with money from the state level.\ The immediacy g
of this need is empha51zed by the near depletlon of Better
School Bulldlngs Amendment funds.

This study further 1ndlcates need of a fundlng

P

formula for the f1nanc1ng ‘of’ school fac111t1es. This




LY

formula should address the,variablesvfbund to be signif~

.

icant contributors to the variance of school construction

costs in this study. Provision shHould be made for the
. \ : .

wealth of theyéistrict for an equalized local effor£ by
é;ch districf, and for the t?pe of facility for which
construction funds are being granted. Money generated at
the county level through gxgcdtion bf an équalized local
effort on an assessment equalized at the state mandated

. . N

minimum of 60 percent of the real value, should be accrued

and'adm;nistered at the state level. State appropriated
fuPds, in coﬁjunction ;ith resources from the equaiized
local effort fund, should be sufficient to finance eaéh
year"é épproveé.érojects\without,reQﬁiring additional
money from bond referenda dr speciél‘levieg at the county

level.

Recommendations

A study of this nature only begins to identify ‘the
problems in school co¥istruction costs and gives impetus to

other research that might add to the conclusions already

made.

First, why was.no relationship found between the

.

percentage of instructional space and the per pupil cost
when the literature indicates a strong relationshiﬁ?

X * \ v .
Further study of this variable with emphasis on the

varioﬁs,types of space and their cost might clarify this

relationship to overall cost.

- IS

| Y
o |
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Second, further study into the impact of federal
- , funds is recommended. Because of the regulatory demands

v | " - . n
on wajes required by utilization of federal money,. it was
expected that significant variance would be contributed.

0}

However, ‘the influence of West Virginia's state wage

~. ’

restriqtiéns accountéd for a great deal of the.same

.

o0 variance in labor costs. It would appear that a nation-

wide study ﬁtiliéing a broader data base might be helpful

in furthefpclarifying the impact of federal funds on the

- .

per phpilﬁéost of»school’cbnstrugtion. Fﬁrther, most L
- vocational-technical centers nationally receive federal

ﬁunding, therefore, the séhdy'm' t, et focus on impéct
aid money in elementary‘and secondary sclools where cost

variances would be greater.

\ Finally,‘the variablés found to be of significance

to the per pupil cost of new school construction .in this
study should be utilized to construct a fdnding formula

. for viest Virginia that would equalize the local effort of

each county in facility construction and, in conjunction

»

with state appropriations, fund approved projects on a

. N
needs basis. ‘ .

i
Nl o -
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