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ABSTRACT

Fifteen elementary schools (310 fourth-grade pupils)
used in this study were classified as serving high, middle, or 1low
social-economic groups on the basis of information from the city
offices and the administration’of the metropolitan school district
participating in the study. The children in all of the schools used
the same text and had the same amount of instruction per week.
Teachers with 1little experience and those with many years of
experience were distributed among the schools. Based on concepts
selected from the district's basic text, fifteen questions were
selected for the test. In addition to answering the questions, the
students were asked to suggest a way to find out the answer to each
question whether or not they knew the answer. (Significant
differences at the .01 level were found between the means of all
three groups on the I.Q. test and raw test scores on the test of
scientific understanding.) Significant differences were also found
between social-economic groups when raw test score means were
adjusted for I.Q. differences. (BR)
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Science educztion nas now become more than an irncidental

part of the elamentary schcol curriculum. Maay new texil

beinz a member of a minority group or race, vy living in =

netto or inner city, or by moving with migrant workinz parents.

Lny of these disadvantaged or ccubination of them mey result in

(D

educational protlems.

Although progrems such as

Ilezd Start" have been implemented
because there is evidence that social-economic conditions infiuence

-~
n

a child's readiness for learninz and success in schocl, once ine

s in the formal school situation eny differences resuliing

pe

child

from social-economic influences are largely ignored, z2und The sane
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curriculum ofte

s Tne literzture reviewed for this study was lim:iced to re-

five years, because ihe

study oriented science bvefore 1945, Much of the literature




T e

-----

N 3 3 . - o - =~ : A 3 - 2
This was due in part to the nature of the studies, and in some

2 SJ-

eases, o The simple fzilure to report important data. tudies

that viere characierized- by clear &esign and that wers coaceraned

ith assessing the science concepts of chiidren, or the sources

)

nformation children use in science, were included in t

ad
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iterature study.

In studies where social-economic grouping was considered,

1 3 .
Almy fcund that cnildren in the lower social-economic clzsses

foilow the developmentzl steps postulated by Pizget more slowl

-

-
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than children from unper or middie

2 .
and Prachan found considerable differences in canildren's

4]

ociazl-economic groups. Dart

concepts of science and the nature of knowledge when they compared

oy

the children in Hawaii with three sub-cultural groups in Hepal.

-
I

This study was still in the pilot stage and no statistical data

were reporved.
o 7

. . 3 i . 6 .
Investigations by Anderson, ¥cCollum, 3Brown, Hzupt, and

Inbody7 provided Information about science concept development in

children.

of information children use in scisnce were in;
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* rnethceis used to determine the sources of information that childre;

used varied, as did the results. In some cases almost half of the

science information possessed by children was attributed to ob-~

servation and experimentation. In other studies, books and parents

or teachers were nost frecuent sources of information.
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Science—cuestions vxsed on concepts selected from the system’s

basic text were tested in & suburban school district (comprised of

chiléren from middle and lower social-economic groups) to Subeiinc

whether or not they knew the answer. Tne following is an example oF

12. Yhich of these three animals is the grown uwp? 1, 2 or 37

I you Gid not know which was the grown-up, how could you

(This question is accompanieé by a picture of a caterpillar,.
a cocoon and a dbutterfly)
In the May, 1958, pilot study, the test was administered in-

ividually by the researcher to sixty third grade children. Their

(o))

response to the cuestions were tape recoréed. Later, forty of
tnsse children tock the test in written form. The questions were.

kot o

reading abilities. The means and standard deviations for the
ed test scores were very similar and correlated

.37 to .90. The test-retest reliavility was, therefore, at these

1y
(2N
3
&

values. A comparison of interview and written tests can be nma
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Means and Standard Devistions
e Towag A AT Tre peenpS e - TS T - ey Yaw
for Writien ani Interview Scor:s in Pilot Stuly
. - . -
Social-Zcononic Group Means Ctendard
Doviztions
. e - . o es
Interview Written Interview woeitten
T AT y ), - =
Low—--Schocl A 4.10 3.60 1.72 1.5z
w--School 3 3.k0 3 .30 17 115
Low--Scinool 5 . 3.3 1.17% 1.15

1igaie--School A 7.80 T.70 1.87 2.11
Zizh--School A 8.40 8.50 1.65 2.17

i2 e
Test validity hes meny meanings. ZIbel  suggests that an importars

consideration in test validity is the purpose for which thLe test is

used for the purpcse of determining the understanding of the

crildren were based on the concepts included in the science text-
ook which was used by all groups. The children were asked what they

Ly

could do to Find cut answers to the questions asked. This basi: Tor

Ar individual test item should ve answered correctly more often

o7 siudente achievinz a nigher overall score than by students with




|
i

2 s s D2 3+~ S5 F R . s
wowed sicnificent differences, at the .0 er:l,

3 - M L% ~ - o 3 T de D 3
ocatween the three grouss for 11 of The 15 test items. Tre Zi-h

P ] 3 - ~ ] 3 A <. e e B
social-econonlc group answerad sll items correctly more often than

§ mmd AP S ~ 2 [ - T m S eade ne
A Test of internzl consistency was also used on tha inter-

{

H 1Y

.
view deata. Using Hoyti's formule 3 an internel consistency of .76
wW&s obtained.

The results obtained in the pilot study wers believed to

Justify using the written form of the test for the main study.
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In the fall of 19¢
teachers in the same manner as +©

providing &ata from 310 fourih grade situdents in fifteen classes

concerned with differeinces between the three sccial-econcmic groups

in I.Q. mean scores, raw scores on the test of scientific under-

anzlysis for the science test.
Hrpothesis One. The 1.4. scores were obtained for each
chilé in the main study Trom the scncol district participating in

k) -

the study. The Lorge-Tnorndike Intelligence test had been give

P

th before the science test. A one-wz
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tc the students on
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Hvpothesis Shirec. fin gnalysis of covarlance
33 3 g H } 3 wn
the third null hyonothesis. Waen raw score means

v
o

auwll hypothesis of no difference in the mean level

s s } o
low socigl-economic group mean was significantly

the middle or high grouyp mean but that there was

difference between the middle and high group means

shown in Table IV.
Table IV

Raw Test Scores Adjustied for I.G. Diffe

.

on the test

3- 3, N EN - - 3 da -3 220D - -
ientific understanding were adjusted for I.Q. diffcresces

s 33 -
no signilicant

s. L summery is

Social-Econonic High Midéle Low
Group
-~ ~ 7z
Adjusted Mean 6.29 6.06 3.22
Grand Mean = L4.87 Test Score
Covariance Analysis
Fgg (2,200)=k.71 F Value = 114.61 Reject Hysothasi
Student-¥ewnan~-Keuls
Siznificant Difference Between lMezns by Levels
Level High tMiddle Low
B%
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TEyess C B2 ";:‘ ‘?':1!3
AiL VOUIIES LS f1ve,

The fiith bypothesis of no &l erence

in the nuwaber of correct answers given by the three groups to

the individual items on

rejected for i3 of

Hn

.- s
test of

the chi-square value were

by the children in the

Quastions

the 15 itens 2%

ndependence was used.

-

the test of scientific underst arding wvas

the .05 level. The cki-souare
Taili .x Helow

The two guestions

, llowever, answered correctly more often

1igh and middle groups.

Swmmary of

-

ané Resuits

Is there 2 significant

difference between the

-4

zmean L.Q.'s of the three

social-economic grouns?

Is there a significant

ing wnen the raw scores

are adjusied for I.Q.

Tested by Hesulis

One-way anaiysis Significant difference

of variance at .Cl level bvetween ezch

Fewman-Xeuls Test group.X=Eigh 116.1

One-way analysis

0
)
3]
[a]
(&
&)
e
0
[0
£3
ct
(oY)
P
H,
 of
1)
4
[p
8]
(g}
(]
g
<

of variance

i

=

group.X=Hich 7.0

Miédle 6.1k Iow 2.71
See Tzbvle III

Newman-Xeuls Test

Co-variance znalysis Significant difference
g

Hevman~Keuls Test at .01 level between low

See Table IV




Qucstion Tested Ly Results
L. Are there differences Differences by percent Major cilferinecs
in The kinds of answers in Experimeat-
sugzested dy the three Observaetion. Sslectsza
groups to the gquestions ilzast By low
"How coulé you find out?" group. Low oiten
no znswers sugzestad.
See Tehle V
5. Are there &ifferences in Chi-sgquare anealysis Significant &t
the number of correct .05 level for i3
responses given by the of 15 items. Low
three grouvs to indivicdual nad lazst correct
test items? or each of tne

fifteen.

Conclusions

If differences in levels of understanding are influenced by soclal-

C’Q

l_J
fo]
w
0
®
&

economic fectors, it wou necessary, to this writer, to consider

this when planning 2 curriculuwm for elementary science education.

w
e
3
o

Metropolitan school districts using the same curriculum material

schools in a city that has a neighborhood school system, as well as many

(V]

groups planning new elementary scisace curriculum m aterials, are in most

El:
('D
o
2]

czses ignoring the influence of sociazl-economic factors on childr

understznding.

oL

IT science education 1s to be concerned with the process of scinznee,




experiment and observaiion, as well 2s the concepts of scisnce, then
SOme chanjes may o€ necessary in the currienlun. In the saience test

-

used in this study, the answers to zil of the cuestions could zeve

been determined by obscervation or experimentation. This methol
finding out snswers was suggested 506 percent of the time by the
chiléren in the low social-zconomic group compared to azbout T5
vercent for the middle and high groups. A curriculun planned for
chiidren in the low social-economric group may need to include many
opportunities for solving problems by observation and experimentation
iT deveioprment of this ability is accepted as 2n obvjective of scierce
in the pilot study of this ressarch, the children were given a
test of scientific understanding first by an interview method and
two weeks later by written means. The test cuestions were read to
the students taking the writien form of the test so that wrong auswers
or failure to answer would be due to inadequacy cf science backgrocund
or xnowledge rather than reading problems. There was very close agree-
ment between the means and standard deviations for the interview and
vritten tests and a high correlation of .37 to .90 between raw scores

on the written and interview tests. It is possible that this method

could be used in other research studies where the investigator wanted

ctk

o test a larze group of students bui was concerned with the disadvaiizge
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interview method if the written test was read to the students.
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children and the means they suggest to ©ind out the answers to these

guestions was given to children in tnree socizli-eccnomic levelis. In
the pilot study the resulis of the interview and re-test writien methods
ware thought to justify using the written form of the test in the main

Significant éifferences at the .01 level were found between the

means of all three groups in the I.Q. test and raw test scores on the

1

test of scientific understanding; between the low and middle and low

and high social-economic grouvs when raw test score means were ad-
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I Gifferences in levels of undersizndinx science
scciated with socizi-economic factors, using thne sauze text znd
materigls may a0t be an effective teaching methcd. HMore op-

porturnities for experiment and observaiion are necded.
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