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ABSTRACY

Research conducted.in Georgia reveals that pupils in
school buildings with modern facilities attain higher achievement.
thar pupils in buildings with clder facilities. A1l public schools in
Georgia containing eighth grade students were classified as
non-mcdernized, partially modernized, or modern according to results
of guestionnaires administered to building principals in 1375-76.
Academic achievement data.providing the dependent variable fcr the
analysis yere derived from scores on the Iowa Tests Of Basic Skills
taken by each school's eighth-grade students in 1975-76: Independent
variables were school building age and socioeconomic status of each.
buildirg*'s student populution (based on the percentage of students
participating free or at-reduced rates in the school's luach
rroaram). Analysis indicated that when the socioceconomic status
variable yas statistically ccntrolled., school building age was *
sighificantly related (a* the .05 level) to the composite,
vocabylary, and mathematics scores on the Towa Tests. (Author/PGD)
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" THE IMPACT OF SGCHOOL BUILDING AGE ON PUPIL ACHIEVEMENT

For Qenturaes, educstion wss envisioned primarily aé'paOple—-
teschers and learners, Very little sttention ﬁas given to "the thing
of education" to improve the.physical\hnvironment within school buiidings.
However, physicsl development8 of the classroom in the last three decsdeg
such as air-conditioning (stuim & Curtis, 1964), carﬁeting‘((.}énrad & Gibbons‘,
1963}, impwoved'c}assfoqm illuminai@on {Luckiesh & Moss, 1940},and carefully
planned wall color (Rice, 1953) have been fotnd to have a positive impact
upon accdemic schisvement. Conse;uently, one uoqlddpxpecﬁ to see improved
pupil achievem;nt in better facilitated school bulldings of recent cons-
truction. . M

PURPOSE OF RESEARCH

The purpose of thls study is to Investigate the relétiOnship ol school
building age ;nd academic achievement of pupils taught within school buildings’
of varying age. The ;pecific purpose is to determine the relationshiﬁ of
school buiL&ing age and achlevewent of elghth grade pupils in ﬁhe State of
* Georgia in 1975-76 on the lowa Test of Basic Skills when the variance attri-

buted te soclo-econonic status has been removed,

PROBLEM STATEMENT
What is tha relationship between school building age and the achieve-
mant of eighth grade pupile from Georgla standard schools in 1975-76?
Pupils involved in this study were hcused ih {1) 0ld non-modernized

school buildings, (2) partially modernized =chool buildings, and {3) modern




schéol buildings, The achievement scores of these students on the Iowa

Test of Basic Skills 4n vocabulary, reading, langusge, work-study and -

mathenstics were examived, i “

Specifically this study is jntended to seek answers t¢ the following
questiions:

"1, How much veriance in the achievement §f eighth grade pupils ic attri-
buted to the age of school buildings when soclo-economic veriable is

.atatistically controlled?

2, How does the gcademic acn}evement of' elghth grade pupils in o%d non-
médarnized'achobl biuildings compare with the acgg;mic achievement of
elg..th grade pupfls in partially modernized school buildings?

3. How does the acedemic achievement of eighth grade pupils in paréially
modernized school buildings compare with' the academic achievement of:
eighth grade pupils in modern schobl buildings?

4L+ How does the academic.zchievement of elghth grade pupils in modern
school buildings compare with tﬁe academic achievement of eighth
grade p&pils in %he 0ld non~modernized school buildings?

REVIEW OF RELATED LITERATURE
Thysical énvi;onments such as thermal, acoustical, vi;uai and
aeéthetic environmen’c and their rclationship to student achlevemert were
examined by many researchers.
Studies have revealed that the prc;per control of thermal emrl;::on:nent
ir the claseroom will affect the ability of student to grasp instruetion,
(I‘;ianning & Olsen, 1964; Mayo, 1955; ?*k:fonz;ild, 19005 Feccolo, 1962; McCaz.'dle,

1966; Stuart & Curtis, 1964)
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Studies heve 8lso shown that the reductiqusf undesirable background
noises or the amplification of the desired aound; will affect learning.
(Dixon, 1953; Conrad & Gibtons, 1965; 6un11ff, 1967)
The visuel environment affects a learner's aBility to perceive visu.al
stimull and affects his mental attitude snd thus performance. {Tinker, 1939;
Luckiesh & Moss, 1940; Chorlton & bavidaon, 1959; Blackwell, 1963; Sampson, |

1970)

Evidence from several studles supports the hypothesis that selected

Lt

combination of well coler in classroom has an impact on ecademic achievement.
{Rice, 19533 Ketchem, 1964; Helson, 1965; Ertal, 1973)
The relationship of achool building age and student éﬁhieﬁement‘is an ‘ !

indirect relationship because school building ege 13 & weasure of the

cumulative effects of thermal, acoustical, visual end sesthetic environments
which=ha:: been documented to be aignificantly related to étudeét achlevement,
Thomes (1962) found that school building age was one of the independent ..
variables having the greatest effecihon educational outcomes,
Burkhead, Fox & Holland (1966} indicated” that school buildigé ege was
slgnificantly related to reading acbrea at .05 level,
McGuffey. and Brown (1978) examined the relationship of gehool Building .
age agd student echievemenfeby school district in Georgia.‘ The findings
of the study showed that generally less than 3% of the veriance in achievement i
test scores could be expleined by the age of facilitiq? after the veriance

accounted for by soclo-economic factors was removed,

Plumley (1978) examined the relationship of schopl building sge and

studant achievement of fourth graders in éeléctéd Qchools of Georgia, -
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Findings revealed that an average of 5,3% of the vgrianée in actdevement
could be attributed to school building age when SES yariasbles were gtatis-
tically controlled.,

METHODS AND PROCEDURES _ 5

Research Design

4n ox post facto regearch design was used to investigate functional
relationships among the variables aince the manipulation or the assignment .
o}'variablas to &ifferenf treatments was not féasibi; dus to & menifesta~
tién of thelr occurrence, *
Population o
The population was the school building for each of the state standard

public schools containing the elghth gr#de in 1975-76 in the State of Georgia,
Variablgs

The dependent variable was the achlevement scores of‘eighth grade puplls
of Georgla 6£ the Iowa Test of Basic Skills in 1975—?6. These scores con-
alsted of the composite scores, the vocabulary scores, the readinghscores;
the‘aanguage scores, the work-study scores and the mathematics scores.

The independent‘Qarisble of nmajor conc;rn in this stud; was the age of
school buildings detsrmined by the year of construction or major ﬁ;der— '

. nlration. The other Independent varlable was socio-economle status determined

by the percentage of pupils participating in the pald, school lunch program.

¥

Sources of Date . .

The da%ta for this Investigation was obtained from the results of the

eighth grade Georgia pupils in the Iowa Test ¢f Basic Skills {n 1975-76
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and from demographie information provided by the prlnéipals of Georgia
qﬁandard schools conteining the eighth grade.J .

_ 4 questlonnalre was used'to collect data fraﬁ,the ﬁrincipal?. ;t
included questions which ;61£$cted the demograppic duta of the school: the
name and the locaticn of the school, and the year of originsl coﬂstruclion
of the school building. Queslions were asked about the pupils' immediate
rhysical envigonment: whether the e;ghth grade instructional_rooma‘wera
adr~conditioned in.the school year 1975.76, whether they vere carpeted,
whether they were installed with fluorescent lighting and whether thf
were painted with pastel colors within the three years preceding tke
school year 1975-76, Further questions were asked on the total numbder .
of elghth grade pupils in the scheol in 1975-76 school Xear,-h;w many of
then were non~whlite, and how many of them participated free or at reduced

prices in the school lunch program.

Operatioral Definitlions

.

School Bﬁilding Age —-- Thé vear of orlginsl construction or the year of .
méjor modernization of the school building, )

Major Modernization --- Renewal of & achool building to incld&e alr-
conditioning and any t;o of the following: carpeting, fluorescent
lighting, and painting instructional areas with pastel éolons.

Part;;l Eodernization ~-- Renewal of school bulldirg ¢~ iqcluda at least
two of the following: alr-conditioning, carpeting, flubrescent lighting
and painting instructional areas with pastel colors. \

01d Non-modernized School Buildings -—- School buildings without air-

conditionirg and facilitated with none or only’one of the following:
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cairpeting, fluorescent lighting and painting the instructional area

with pastel colors,
Partially Modernized School Buildings --- 01d non-modernized school bu“il-‘
dings that have undergone partial modernization in the instructional

areas.

Modern Schiool Bulldings -—- Scheol buildings that include air-conditioning,

and any two of the folloﬁing: cerpeting, fluorescent lighting and
paintiné the instructional areas with pastel colors on the day of their
establishmanéwor maj:r modernization,

Academi; Achievement --- The comgoéite scores, the vocabulary scores, the
reading scores, the language scores, the uoré-study scores, and the
mathematics Sco;es of the eighéL grade pupils from Georgi; standard

" schools qﬁ the Towa Test of Basic Skills {ITBS), 1975-76, s

Soéio-ecpnomic Status --- Percentage of eighth grade pupils iﬁ the school-
participating in the paid school lunch program. '

Standard School --- To be designated & standard school by the Georgia
State Department of Educetion it Is necessary that the school res-
pond e'ther affirmatively, or "not appii;able"eto all required criteria

published in "Standards for Public Schools of Georgia",

Pastel Color --- The kind of color to include lighter shides of blue, yellou,_

orange, red and green, but exclude black; grey and dark shades of brown,
green, blue and red.
Statistical Treatment . s T T

The statistical treatment of data started with the use of hierarchial

inclusion method in multiple regression to analyse the relationshiz hetween

Z
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the dependent variable (échievemant soores of ITBS) and the independent
variables {ichool bullding age, percentsge of pupil participating in paid
school lunch program); The independent variahles;entefed into the're- .

gression equation in a predetermined order. The independent varisble,

» - -
school building age, was force-entered into the regression equation after

.the inclusion of socio-economic &tatus (SES) variable. J%

In accounting for variance, the‘gta?dard rggression method waé nged
to decqmpose ;he sum of aquares into compénéﬁcs attributable to .each of
the independent variables. Variation due to Suilding age w;a determined by
adding thia'independent variable to the equation and treatiné'it as if 1t '
hed been added to the reg-ession cquation in a separate step after socio-

economicivariable had been Included, The increment in R2 due to the

eddition bf buildiﬁg age was taken a8 the component 8f varisnce attributable

to building age.

The analysis of covarlance was used to determine whether th: scores of

the three groups {old non-modernizec school buildings, partially m nlzed

school bulldings, and modern school buildings) differed significantly from
[-'% -

one another, SKS wes used esa covariate,

- FINDINGS ]
o :
Statistical analysis indicated that school bullding age was significant;y
related to the composite scores, the vocabulary scores and the.mathematics
scores of thé Iowa Test of éaé&q-sﬁill§ when the socio-économfd'y;riable

had been statistically contiolled. The F-velues for school building:%ge

in the SES statlstlcally controlled ITBS composite scores equation, the

+
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vocafulary séores equation, and the mathqmatics scores &gquation ,aflected a

significdnce level of .05, (sep Table 1)

Table .1 °~

*
- 2

F-values for School Building Age variable

by Achievement Classification

Ls

3

5 Towa Test of Basic Skills

T
3

3

Compo.  Vocab. Road., Lang. Work..  Math.

Year of original
Construction or

Modernization of 4.0975 7.7132 1.0637 2.8440  2.1556 - 4,0779
School Buildings : :

4 41

Significance
L4
’ In the composite scores equation, when SES variable was statistically

controlled, school building age accounted for ,982% of the variance in pupil ' .

¢
. achievement. . . ?

In th;-vocubulary scOree equation, when SES variable was otatistically

controlled, school building age accounted for 7.919% of the variance in pupil

achievemant.

[ In the mathematics cores equation, vhen SES vaeriasble was statistically
&

controlled, school building age accounted for 1,127% of the variance in pupil

achlevement.

Statistical analysis also ingiéated that the achievement of pupils in
partially modernized achool buildings was cpnaiateﬁtly higher than the

achievement of pupils in old non-moderni;ed school buildings. The difference

ERIC o R
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- between the two types of school buildings in vocabulesy scores was fQund,to .
. A . C : - vt T f
. be significqbf at the .05 level. (see Table 2} . .- )
.Table 2 . g .
.o ¢ ) I T3
4 . - N
' . . Analysis of Covariance {Type I vs.. Type 2)- .
* Summary Table of Doviations in Pupll Achievement -
.J . - - “ ' | - . .
‘ ) Unadjisteq - Adjusted : |
- _Grand . Mean Type Deviation Deviation )
B ' ) * 2 ‘ i - 5
. ., - ITBS Composite Section y - ’
. - . .. [ )
924,70 1 -8,58 . -4.60 ,
2 7.65 " 3.10 oo
) - 1TBS Vocabulary Section o
915,07 3 , 13,07 C-8.75 '
2 11,66 . 7.8) 3
ITBS Reading Section . ’
927.68 1 ’ -8.42 -4.33 - -
2 7.52 3.86 ,
. ITBS Language Section
911.96 . p 615 , -2.62 _ 4
3 2 5.49 2,34 .
ITBS Work-Study Section
932.50 I . =5,85 -2, 35
2 5.3) 2,10 )
L I \
o . ITBS Mathematics Section . L
o i ’ ' ‘
a 930,89 1 -5,32 ~2.24
2 4. 74 ) " 2,00

11 d

'Type 1 - 01d non-modernized school buildings,

Type 2 - Partlally modernized séhool bulldings.
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The ac’hievemeht of pupils in modern school buildings was consistontly
high'e—r th;.n the achievement ol“ pupils in r;artially modernlzed school
buiidings, ekxcept in 'the reading section of the ITowa Test of Basic Skills,
(see Table 3}’ .
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Table 3

Analysis of Covariance (Type 2 63. Type 3)-

Summary Table of Deviations in Pupil Achicvement
‘ Grand Wean  Type Deviation eviation
ITBS Composite Section
I 936.28 2 \;3.92 -.84
s a 3 %\@9 .79
~ ‘ ITBS Vocabulary Section
951.89 2 -5.16 -2.10 -
! 3 4.87 1.98
ITBS Reading Section
936.75 2 ~-1.55 ! 1.62
, =
I . 3 1.46 ~1.52
ITBS. Language Scction
920.99 2 ~3.55 -.88
- 3 3.34 .83
. .- ITB8 vWork-Study Section
9%0.87 Y2 -3.06 ~-.14
3 2.08 13
ITBS Mathematics Section
930.54 2 ~-4.91 -2.22
i 3 4%.62 2,09
Type 2 ~ Partially modernized school buildings.
Type 3 -~ Modern school bulldings. -

| S
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. i The achievement of pupils in modern schodl buildings was consistently

higher than the achievement of pupils in old non-modernized school buildings.
The difference between the two types of achool bulidings in vocabulary gcores

vas found to be asignificant at the ,05 lavel, (see Table Z)

[4




Table &4

Analysis of Covarfance {Type 1 vs. Type 3)-

Summary Table of Deviations in Pupil Achicvement

"__ -+ Unadjusted Adjusted
Grand Mean Type . Deviatlon Deviation
ITDS fNomposite Section
929,08 1 ° -12.95 -5.85
‘ 3 10,89 4,92
ITBS Vocabulary Section
920.88 1 -18.88 -11.41
3 15.87 . 9.59
ITBS Reading Section
929.50 1 -10.36 =2.84
3 8.66 2,39
1TBS Language Section
915.87 1 =10.06 -4,32
3 T8.46 3.63
I1TB8S Work-Study Section
“F 935.90 1 -9.35 2,76
J 7.86 2.32
ITBS Hathfmatics Section
95%.?1 1 _ ~10.64 -+ ~4,68
3 8.95 3.93

T

Type 1 - 014 non-modernized school buildings.

Type 2 - Modern school bulldings.

15
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In summary, the lindings ciied above have supported the basic hypothesis
of this study. A significent relatlonshlp between the school bullding ege

and the academic achlevement of the eighth grade pupils has been supported.

i

RECOMMENDATIONS FOR FURTHER STUDY
1. This 13 one of & sorles of studles on the relationship of school bullding
. age and pupll achlevement basing on schools as analytical units, - MeGulfey and
Brown's initlal study (197@) was conducted on a distriet basis, Additlonal
research 1s needed to narrow tﬁe unit‘of enalysis to individual clnsuroah
and individual pupil.
2, A1l of the studles on school building ege and academlc achieviement so far
have been ex post facto studies, Additlonal eff~~t i3 needed to ;nves-
vigate the many unsolved problems in this field. ‘urther rosearch in this

field by employing experimental design 1s recommended.
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