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SECTION I
INTRODUCTION

The Problem

At thes baginning of sach school year in Brookings
high school, Brookings, South Dakota, the investigator has .
noted that there ssams to bs a differenca in onimion among
instructors as to what is tec ba expscted in mantal ability
and background of the incoming group of students comnriaing
the freshman class,

Teachers often discuss among thamselves how much or
how little abillity and educational background a student
raveals during the {irst few days in a new class. Thare
sasma to be a tendency for teachers to take for granted two
things: (1) that the student doss not have adequate back-
ground in his opartlcular sourse of study, which necssaitates
a review of fundamentals, (2) that ths student doss have
adaguate background, in which case no raview of fundamantals
13 necessary.

B, F. Lindqui:t,l Director of the Iowa Ewvery-Pupil
Testing Program, states, "Ona of the most comron and most

sericus mistakas made by high sochool teachera 1s that of

lg, P, Lindquist, Interpretation and Use of the Test
Results by the Classrcom Toacﬁog,”!§tato University of lowa,
College of “ducation, Iowa City, Iowa, 1043), p. 13.




taking tco much for granted éoncerning the abilities and
pravious knowledgs of thesir studentas.” Ha further statas
that there are somes teachers of mathematics who assums that
their pupils have misterad tha arithmetical skills taught in
the grades., Also, that some teachers in English assume
mastery of punctuation and capitmlization. The invastigator
believes that thers are soms teachers in scisnce who ansuma
that thaelir students hava astablished sciantific attitudes}
thay assums that their students have learnsd to identify
cartain laboratory squipment, such as test tudbes, flasks,
and Bunsen burners,

Aa a tesacher of genaral seience in the nimth grade,
the investigator has notad that with sach new group of
students registaring for general scisnce in Brookings high
school, thers are somas students who do not hava any concep-
tiocn as to the sizs and appearancs of soms of the simpler
types of laboratory apparatus, such as tast tudes, flaaks,
Bunsan burnsrs, and cruicibles, Many simple axperimsnts
have to be parformed over again for the benafit of thoss
who havea not seen similar sxparimsnts,

That thers 1s grsat hetasrageneity ameng the students
who attand Brookings high school 13 substantiatad through:
(1) elaasroor recitation, (2) qu;ltioning, (3) parsonal

observation, (4) investigation of each individual's parsonal
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record card which is maintained for ths purposs of counsel-
ing and guidance.

Purnose of the Study

Tha purposes of this study 1s to compars tha students
who have raceived thelr sight years of education in a rural
school with thosa who have received their achooling in
Arookinga city schools to ses if thers is any significant
differance batwaen the groups as to thair background in

natural sclance,



SECTION II

PROCEDURE

Selecting the Groups
The two groups usad in this study may be raferrad to

48 rural educated and city sducated. PFProm now on, in this
study, the groups will ba rafearred to as city and rural.

The city group of students attanded Brookings city
schools during ths first six years of elementary school and
two years of junior high school. By referring to Table I,
it may be notad that thres classes of freshmen who snrolled
as ninth grade atudents in the years 1948, 1949, and 1953
provided a sampling of one hunidrad sixty-six studients. The
studants in this group had their entire schooling in the
public schools of Brookings, Those transferring into the
Brookings school aystem from other schoola, othar localitiss,
and parochial schools were discarded.

The rural group of students attended various rural
schools in Brookings County during eight ysars prior to
enrolling in Brookings high school, Tabla I showa that
there was a total of sesventy-ssven rural studenta who sn-
rollad in Brookings high schcol in the ysara 1948, 1949,
and 1953. During thess thras years the California Test of

¥ental Yaturity was administered to test mantal ahility.



TABLE I

NUMBER OF SUBJECTS USED IN THE STUDY
AND THE TEST ADMINISTERED

e e———-

teste ¢ach rear.

Freshmen who INTELLIGENCE TESTS
have besn California Teat
Ilntlgrﬂlturit Terman-MoNemar
1948 26 Sl
| 1949 | 28 83
1980 35 58 .S
laos1 | 38 | e X
1958 | 34 se S
1983 | 22 | 6e X | - |
NOTZ: Breokings high school administers intelligence

Thia study uses only tha tasst results of
The California Test of Mental Maturity which has bean given
to the classes of 1949, 1949, and 1053,



Gathering of Data

To make a comparison of rural students with city
students as to thair natural scisnce dbackground, it was
necossary to have test scores for both rural and city groups
which indicate the amount of dbackground the student had in
sclence, and tasst results indicating the mantal adility of
each atudent,

The data used in this problem has bean tiken from
the recorded results of previocus tests, tha Iowa Tests of
Educational Development and thae California Tast of Mantal
Haturity.

Test rasults were obtained from the files in the
prinoipal's office where a cumulativa rescord folder 1is
kapt up to date on each individual. Tynrical data contained
in sach folder are such items as: (1) student's name,

(2) date and placs of birth, (3) family background,

(4) hobbias, (5) parsonal interssts, (6) commumnity intar-
asts, (7)health, (8) offices held, (%) axtra-curricular
activities, (10) previcus achool markes, (1l1) results from
previous teaating programs,

The Iowa Tests of Educational Developmént are admin-
istered to all studants in grades nins through twalve during
the first two weeks of school in Saptember.



Within about three weeks after ths administration
of the testa in Brookings high school, individual profile
cards, showing the rasults of esch student's parformance on
each of the nins tests in the battery, are returnad to the
principal.

A sampla profile card i1s included in Figure 1 mo

that the reader may have a cloearer notion of its physical

make-up.,

NINTH GRADE

PROFILE OF STANDARD SCORES K H

e JOWA TESTS of 38 § ., i
mmmwnmwmmm_i\§“"?”fm§@} [mfm-m
S et N g EP AT e I B I i

EACH DOTYED LINK JOINS THE SCORES COR.
TO THE PERCENTAR RANK INDI-
CATED 1N THE O
PERCENTAS POR NINTH SRADE STVOL!
AFPROXIMATELY 1§ FOR TEST 1. AND FOR TEST
280 10=N -y
¥
TWEBE ARE BEOINNING-OF-YCAR NORMS FOR [ - Q
VIE NIMNTH SRADE s - L

THE STATE UNIVERSITY OF IOWA
SOENCE RESEARCH ASSOQATES

RCLE. VOA EXAMAE, ThE 7579 -
NTD I8

.
v "
TEST # USE OF SOURCES OF INFORMATION

3

’ 1]
7
i

i
®
k

Pigure 1, Sample of profile card of the individual
student, A similar card 1s suppliad for each pupil whe
takes the tast,

Across thes top of sach card is the name of the
student, date of teating, the stundard scors on sach of
the teats, and a composite standard scora on Teats one
through alght.

The vartisal scaless on the card are the atandard

scalas for the nine tests and faor ths composite.



The irrsgular dotted linea locate certain sslectsd
percentiles in thas distribution of standard scores for the
grade indicated on the card. The card 1llustrated in Fig-
ure 1 ia for ninth grade =upils so that the top dotted
line, for example, locates the 98th percentile for the
ninth grade pupils on #ach scale., Cards for other gradas
hava tha same standard scale but, of coursa, not the same
percentiles,

By examining #ach individual's profile card, it was
possible for the investigator to obtain a atandard score
on Teat Two, Natural Science Background, for each of the
one hundred and sixty-six city students and the seventy-
seven rural students,

The scores indicating the maental ability or intelli-
gence quotient (I.Q.) of each studant used in the study were
obtained by consulting the diagnostic profile sheets of the
California Short-Form Tast of Mental Maturity. The total
mental factors intelligsnce quotient was used in this study.
The language factors intelligesnce quotisnt and the non-
language factors intelligsnce quotient wers disregarded.

A sumple diagnostic profile, Figure 2, has be#n in-
serted so tha resader may have a better conception as to

its physical maks-up.
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Pigure 2, Sample of dlagnostic profila of the indi-
vidual studant., A similar profils is supplied for eiach pupil

who takes the tast.



Pairing the Groups

Pairing of the two jEroups was accomplished by
two steps: (1) tabulating individual standard scores
on Test 2, Natural Science Backiround, of the Iowa Tests
of Educational Developmant, as shown in Table II, (2)
matching the standard scor#s of rural students with the
standard scores of city studants, keeping intelligence
quotients constant, as shown in Table III,

In tabulating the individual standard scores
obtained by city and rural students, on the test in
Natural Sclience Background (Table II), the scores
were recorded in the anpropriate molumm which corres-

pondad to the individual?’s intelligsnce quotiant. The

10

investigator wishes to call attention to the fact that in

some cases thera were more standard scores to ba recorded

in the city group tham in ths rural group. This condition

axistad bascause of the unequal numbers of samplings, If

the original table wers exhibited, it would be noted that

standard scores for ons hundrad and sixty-six city students

and ssventy-seven rural students would be recorded in

accordance with thair intelligence quotisnts.
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TABLE II

TABULATICH COF THE INDIVIDUAL STANDARD SCORES ON
HATURAL SCISNCE BACKGROUND OF THE IOWA TESTS OF
EDUCATIONAL DEVELOPMERT

Individual Standard Scores on Natural
Scisnce Background on The Iowa Tests
of Zducational Developmont
1.Q. CITY RURAL
187 18 22
123 21 19 19 4
122 21 24 18 18
120 11 18 20 8 17 18 18 24
118 g2 19 20 17 14 22 8
117 19 16 7 13 28 16 13
-116 9 1le 10 23 18 158 21 16 22
WOTE: This tahle is a sample of the original table

usad in the investigation and shculd read as follows!

Background of £2.

A city student with an I.{. of 127 has & standard
saores in Natural Science Background of 18, while a rural
student with an I.Q. of 127 has a score in Natural Scleance

Continulng, threa city students, all of

whom have an 1I,Q. of 123, hava standard scores in Natural

Seience Background of 21, 19 and 19, while one rural student
with an I.Q. of 123 has a standard score in Natural Science

Background of 4,
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In Table 1II, it may be noted that sevanty-five city
studentas were matched with saventy-five rural studants. Each
of the saventy-five matched pairs is mads up of one rural
student and one city student having identiocal intslligence
Qquotients., The spoecific intalligence quotiant of each pair
is not shown on ths Tabla. Each student's standard scors on
Test 2, Natural Sclence Background of the Iowa Tasts of
2ducaticnal Development, has been recorded in the aporopriate
column for the city and rural groups.

The seventy-five matched pairs making up Table III
ware obtained from the data roun& in Table II. By refarring
to Table II, it will be notad that there are only two indi-
viduals with an intelligence Quotient of 127, These two
students wers considered to be a pair and their standard
scoras of aighteen and twanty-two, which ware obtained on
Test 2, Natural Scilance Background, were racorded in Table
III, pair 1. By again referring to Tabla II, it will be
noted that there are three city studants and on# rural
student who had an intelligsnce quotisnt of 1283, The three
city studants had scores of twanty-one, ninsteén and nine-
tesn, on Test 2, Natural Science Background, while the rural
student scored four on ths sama test. In the cases of having
more samples of city students tham rural atudents, on#

sample of the thrae city students was chosen at random to



TABLE III
STANDARD SCORES ON NATURAL SCIENCE BACKGROUND

OF MATCHED INDIVIDUALS HAVING
EQUAL INTELLIGENCE

LECE LIGRARY 111818

SOUTH DAIOTA STATE cob
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be paired with the one rural studeant. In Table III, it will
be noted that the sscond pair 1s made up of ona city student
who scored ninéteen on Test 2, Natural Science Background,
and one rural student who scorasd four on the sams test. Each
of the severnty~-five matched pairs tabulated in Table III have
been derived by the method described abova,

Comparing the Test Scores

To comnare the scientific backgrounds of rural edu-
cated and city educated students, the invastigator refers
the roader to the tabulated test rasults and the accompany-
ing formulasa found in Table III,

The reader will note that the msan (¥,) of the stand-
ard scores, obtainasd by the saventy-five city students on
Test 2, Hatural Sclence Background, is 14.19, The mean (k)
of the standard scores on Tast 2, Natural Scilance Background,
of the saventy-five rural students is 10,98, Tha differance
betwaan these means or the maan differance (ky) is 3.228,
Thather or not this msan difference is significant remains
to ba determinad by tasting the "null hynothesis", using the
"t" test of significance.

Treatment of the Data

To evaluata tha difference between the maans of the
two groups statiastically, the null hypothassis is assurad,

The tarm "null hypothesis", msans .that the investigator
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assumes that the differance batwsen the maans (My) is zero.
That 1a, any observed difference in group means is dve to
gharice or samnling fluctuations. This, in many respects,
18 the most loZical hyvothssis to tast, since the major
point the investigator wished to determine 1s whether an
observered difference betwaen the meana of the rural and
city grouns 18 a real diffsrence.

Pischer's "t" test was used in this investigation as
it was recommanded for "....the comparison of the nerform-
ance of different grouvs under similar situations."® This
"t" technique is cormonly used in educational research in
comparable stiidias.

The formulas used in the computation of the "t" wvalus
used in this study followad Zdwards' formulas for the "t"
test of differences between means for paired or squated
groups.3 The rasader is advised to refer to Table III.

This "t" value may be svialuated by antsring Table IV with
the appropriate number of degress of freedom, The concapt
of degraes of freedom, symbolizad by (df), raefers to the

number of palrs that ars free to vary independently. In

2 Helan ¥, Walker, Elementary Statistical ¥ethods
(New York: Henry Holt and Company, 1949), p. 288,

3 Allen I,, Sdwards, Statistical Methods for the
Behavioral Scilences (New York: Rinenhart and Company, inec.,
» Do 278-281, -
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the Present experiment, the numbar of degrees of freadom
i1s equal to § - 1, where N is the number of paira of obser-
vations.? According to Table IV, 1f the null hypothasis
is true, then for seventy-four degrees of fraedom, the
investigator would expect to obtain a "t” of 1.994 or
larger only five per cent of the time, and a "t" of 2.648
will be obtained only once in one hundred timas,

When & difference in mesans 1s significant at the
five or ona per cent level of confidence, there 1is one
chance in twenty at the five per cent lavel, that the dif-
ferences between the means (My) of rural and city students
could have been caused by the operation of sampling error
alones, If the computed "t" value 1s less than the tabular
"t" value for the five or one per cent lavel, the differ-
ence is not considered significant, If the calculatad *t"
valus equals or excaeds the tabular valuas of "t" at ths five
per cent lavel, the diffarence betwesn the weans (My) 1is

conaidered to be significant, If it axceads the tabular

value of "t" at tha one per cent level, the difference

betwaen msans (¥4) 1s considered to be very significant.

4 Allen L. ldwards, Statistical Analysis for Students
in Psychology and Education (New -rk: ﬁ!ne%arf‘ﬁ-aompany,

Inc., P 7.
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TABLE IV
VALUES OF "t" AT THE 6% AND 1% LEVELS OF SIGNIFICANCE
_—==E-———_——__,===-—
Degrees of Degrees of
' Freedom 5% : 1% Freedom 5Y 1%
- = | ——

b G 12,708 63,657 32 2,087 2,739
2 4.303 9,928 34 2,032 2,728
3 3.182 5.841 38 2,027 2,718
4 2.778 4,804 38 2,025 2,711
5 2,571 4,032 40 2,021 2,704
6 2,447 3,707 42 2,017 2,696
7 2,385 3,499 44 2,018 2,691
8 2,308 3.358 46 2,012 2,685
9 2.262 3.250 48 2,010 2.831

10 2.228 3,169 50 2,008 2.678

11 2,201 3,106 55 2,008 £.668

12 2,178 3,058 A0 2,000 2,880

13 2,180 3,012 85 1,998 2,853

14 2.148 2,977 ™ 1.994 2,648

15 2,131 2,047 80 1.990 2,638

18 2,120 2,921 20 1.987 2,632

17 2,110 2.898 || 100 1,984 2.626

18 2,101 2.878 || 125 1.979 2,618

19 2,093 2.881 || 180 1.976 2,609

20 2,088 2.845 || 200 1.972 2,801

g1 2,080 2.831|| 300 1,988 2,592

22 2,074 2.819 || 400 1.9668 2.588

24 2,084 2.797 || 1000 1.96€ 2,681

28 £.080 2,787 || 1.9%0 2,578

28 2,056 2,779

27 2,052 2.7

28 2,048 2,783

29 2,048 2,758

2,042

“mable IV has been taken from Table C of Edwards'
Statistical Analysis for Students in Psychelo and Education
Binohart and COmMDANY, INCes NOW YOrK, I;IB, Pe 350,

-
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SECTION III
FINDINGS

According to Table IV, th# null hypothesis muy be re-
Jected at thas one paer cent leval if "t" i1s 2.648 or larger..
In the prasent exnariment, a "t" of 5.295 was obtained which
is gresater than the tabular value of "t" at the one per cent
lavel, Therafore, the null hypothesis is rajected at the
one per cent laval, #Fhan ths lavel of confidance is .01 or
one per cant, this means that the (¥43) difference batween
the means of the standard scores in natural science back-
ground of rural and city students could only have occurred
leaas than once in one hundred times by chance# alonse. That
ia, 1f similar expsrimants weare performed one hundrad tiimss,
only one of the experiments would have a diffsrence in msans
this large.

fihen tha null hypothesis is rajected at the one per
cent lavel, it can be infarred that the difference between
tha maans of the standard scoras in natural science back-
ground of rural and ocity children 1s a significant difference.
It 13 not a differance which can be attributed to chance or
sampling Cluctuationa. In this -tﬁay there was & real dif-
ferencé betwesen the rmiral and city students in natural science

background which cannot be QXplainih by chance,
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SECTION IV
COHCLUSIONS

With the r=jection of the null hynothaais at tha one
per cent lavel, it 13 aspparent that Hrookings city studants
have obtained a bhetter background in sclesnce during thesir
firat sight ysars of sducation than students who have attanded
Brookings County rural schools for eight years.

Sinee the rural and city students wsre matched acoord-
ing to 1.Q., and thelr standard scores in science compared,
the differance betwaen the maans (Id) can not be attributed

to a difference in intolllgonci.
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SECTION V
RECOMMENDATIONS

Theé investigator recomménds that more studiss should
be made by othar city schcols to determine 1f there is a
slgnificant diffarence in natural sclenca background between
thalir students and the students who have attended rural
schools. It might, further, bs advantageous to include other
arsas, such as spelling, Snglish, reading, social studles,
raading sxperiences, and arithwmetic alkills,

¥hile the researcher cannot malke any recommandations
on the basis of thls study which are conclusivas, it would
appsar that the following sugzestions would be worthy of
consideration:

(1) Of the eighty-asight certified teachers in Brook-
ings County, eighty=-four are teaching with a Firat Orade or
3tate Certificate and only four have a Bachelor's dagrese or
High S5chool Gsneral Certificate, The majority of the slighty-
four teachers have a Firat Grade Certificats, Certification
requirements should be restudisd with tha thought of requiring
mare orevaration for rural teachers

(2) Colleres training teachers should conaider set-
ting up work shoos and shert coursas in sclance to prepare

teachars adsquataly for tsashing sclsrae.
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(3) Boards of lducation should consider administra-
tive devices to lighten a teacher's load so that rural
school t#achérs can do a4 more thorouzh job of teaching.

(4) Rural school districts should make a special
affort to evaluate their facilities and equipment in the
1lirht of what 1s necassary for the tesaching of science and
make chinges accordingly.

(5) Rural schools should considar a change in the
date at which tha Coordinatsd Scales of Attainment Teat
(Forms A and B) are administared. Instasad of giving the
test at the and of the year, it is sugrestad that thas test
be administered at the baginning of the ysar in ordar that
teachers may make batter use of the results as an indioation
of the strength and wealness of students in various subjact
areas,

(8) Teachers in rural and city schools should not
take for granted tha amount of educational background and
the mantal sbility sach child possesses but should find out
exacotly their strength or waakness by comprehansive toeatirg.

(7) Rural school diatricts should seriously consider
reorganization in order that & changs may be made from single
tasacher schools to multiple teachsr schools.

(8) Since science is taught in city schools in special

classss by spaclalized teachsrs, andwhere there &re more
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adoquate facilities and equipment, rural school districts
should consider sending seventh and eighth grade studants
tc sity schoolas.

() Whers practical, it may be dasirable to section
studants in scienca on the basis of pravious tests on natural

science background
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