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I« IETRODUCTICH
JUSTIFICATION OF THE 87UDY

In the paat five ysars, there has been & trend in Pipestone County,
Wmnesota, to close the one-room cowntry schools and send these rural
children to consolidated towmn schoolse Up to about five years ago, there
were many rural schools in the county educating these young ohildren up
through the sixth grade, then the children would gtart Jumior High Sehool
l.nunefﬂnMW!:&QQQﬂ&M;h“iMHﬂ“l“h;
Ruthton, Jasper, ¥dgerton and Pipestome., The program went on this way
for many yeara, but now the closing of these rural schools is about eighty
per cent completeds he rural childrem, whe would heve been going to the
cne=room country school mow if the changs had not come about, are instead
gotting thelr elementary training in thn*nmr town schools mentionsd above,

In view of these dovelopments, there has been conSideradbls dise
cussion about the merits of the rural schools and the towm schocls, NMany
of these discussions are based on the opiniom of the person and not on
any faotusl material,

Having taught mathematios in two of the aforementioned Junior High
Schools, this writer formed the opimion that the towm pupils had recelved
& botter background in mathometies than had the rurel school pupils, In
order to determine Lf this opinion was justified, the following study
was carried out,

This study was made to detormine if there was a statistical
difference in mathematical achisvement o;thﬂngwlﬁthuml



pupils and the rural school pupils entering the seveath grade of the
Pipestone Junior High School.

STATEMENT OF THE PROBLEMN

The aim of this study was to compere the mathematiesl background
or achievemant of seventh grade pupila who had received their first six
yours of schooling in the Pipestone Coumty rural schools with those
pupils who had received thelr first eix ysars of schooling in the Pipee
stone oity schoel, to see if the rural pupils in the six yoars had
achioved a® much in arithmetic 2s the towm pupils,

REVIEW OF THE LITURATURE PERTAINING T0 TEY PROBLEM

 ®1Men V, Hass®

made a study in 1948 m'mmumx
proficiency of the oneercom rural sohool %rm\hu amd the town olemenw
tary school graduates in the freshman and sophomore classes of oix east
central high schools {n South Dakota, In his study, he compared the
pupils in six subject matter areas: sciencs, Fnglish, history, geography,
soolal studies, and arithmetic, In this study he computed the mean I, Q.
of the rural group of pupills and the meen I, Q. of the town group of
pupile.s Tt was then found that there was no statistical differenss in

the I, Q8. of the two groups. Noxt he administored a series of tests

%o all pupils in the different subject matisr areas and compared these




rosults statistioally to see if the rural students compared faverably %o
the town students in these six subject matier areas, From his conclusions
in the arithmetioc seoctiocn of hie study, he found that there was no 8tla-
tisticnl difference existing at the five per cent level of sigaificance
betwean the scores of the meeroom rural school greduates and those of
the town elementary school graduates in either arithmetic reassning or
arithmetic computation,

Another source of information was & research siudy conducted by
Floy@ A, Jolmson® in 1965, in which he compared the background in scienoe
of ninth grade pupils receiving their first eight years of schooling in
rural schools nearby with those edusated in the Nrookings elty schools,
In this study, ¥r, Johnson cbtained seventyefive pairs of pupils. ZFach
pelr was compossd of 8 tows pupll end a rural pupll with the same
intelligence quotient, lle then obteined 'ﬁu scores from the solence sed«
tion of the lowa Svery Pupll Test, end ccmpared the pairs statistically
to detormine il there was a significant difforence in the two groups,
from his conclusions, he found that, "« « ¢ it ia apparent that the
Brookings olty students have obtained & better beckground in seience
during thelr first eight yours of education than students who have
sttended Frookings County rural schools for eight years,”

Ko Jo Van Wagenen® made a study in 1920 in which he compered pupll

’nosd heo Johnson, A sou of the Sclentific ?_.5#3&
ears o

Hinth Grads Students Whe Have lﬂﬁlr%
mm.mmmﬁ__ A
“J

soorch rroblem, 1088/, Pe We,

34, J, Ven ¥agenen, ¢ tive Pupll Achievement in furel, Towa,
snd Oity Seh;olg. (e mfﬁ%‘ﬁgmnm



schisvement {n rural, tomn, and oity schools in “imesota, This study
covered five sudject matler areas: reeding, American history, geopraphy,
spolling ablility-English composition, and arithmetic,

From the arithmetic section of his study, 1% was definitely found
that the town pupile were ahead of the rural pupils in both the fundae
mental opsrations and the arithmstis prodlems,



Y, PRCCEDURRS
RESZARCH DESIGN

In thie problam, there are two groups of pupils: those who have
received thelr first six years of schooling in raral schools in Plpestons
County and those who have received their first six years of schooling in
the Pipestons city elementary sehool, A pupil was taken from each greup
to make t-pnlr. sach pair having the same or & ou;-potnt at fforences in
T. Q. These peirs were then given three %ests: the Arithmetic Hessoning
seotion of the Stanford Achievement Test, the Aritimetlc Computation
ssction of the Ztanford Achievoment Test, and & teacher-prepared arith-
sotlo test, FEach set of test results was thon compared % see if there
was & statistiosl difference in the rural and town sohool students,

DATA AND DATA«GATHERING TRCHNIQUES

To gather information necossary to compere the rural puplls with
the towm pupils, tosts were administered to both groups, The teste
adninistered wors the Otis Quick Scoring Wental Ability Test: Sew Bditien,
Seta Test Form EM, (See Appendix A for a copy of the Otis Test), Ihis
test was administered during the third week of school to all seventh
graders, The intelligence quotients taken from this test were the I, Qs,
used in this prodlem, The noxt tosts used were the Arithmetic Reasoning
and the Arithmetic Computation sections of the Stanford Achievesent Test,
Form JM, (See Appendix B for coples of these mﬂ). Thess tests were |
sdainistered during the thirty-third week of school to all seventh graders,



The other test used was the hachareprepared tost on mathematiocal adility,
adninistered during the fouwrth week of sohool to all seventh graders.

SELECTING AMD PAIRING MHE GHOUPS

Thore wore two groups of puplls used in this problem. They are the
rurel sohool educated group and the Pipestone ¢ity sohool edusated groupe
The towm group attended Pipestone olty school for all six years of elee
montary sohool, prior to entoring the FPipestone Junior iigh Sohools This
group inoluded ninety-one pupils. These transferring from other schools,
localities, and parochial schools were disregarded, The rural grouwp
sttonded various rural echocls in Pipestome County during the six years
prior % enrelling at Pipestone Junior High Schoole, This group includes
sixty~-three pupils who have had thelr entire elementary training in rural
sohools, Those trensferring to rural schools from other schools, locslitles,
and parcchieal schools were dlsregerded.

rQ,u- when entering the seventh grade at Pipestoms Jumior High
Sehwol are ghu; the Otls Nental Ability Testa, and all pupills ineluded
in this study were given that tests The intelligence quotients taken
from this test wore the T, Q8. used in this problem for palring the groups.

The groups were paired by listing the I, Qe for the town pupile in
one column, starting with the Mghest, and then listing the I, Q. for the
rural puplle in the second colum, starting with the higheat, as shown in

the sample Table I, which shows the first part of the columns useds
After these ocolums ware coupleted for the ninety-one towmn pupils

and the sixty-three rural puplls, the peirs were dlstinguished according



Table I, Intelligence Quotients of Town and Rural Pupils.
—— ——— ——————  ———  —————— —————

Town Rural
m -
129, 129, 129 -
127 127
126 -
126 : 126
124, 124 124
« 8 % 9§ & @& 9 & 8 & " B B " " B ¥ 8 8 ¥ B 3 a8 B
117 116

to the I, Qs, Each pupil in pair number ome for the study had an I, Q. of
127, (See Table I), For palr mumber two, each pupll had am I+ Q. of 125,
For pair number three, each pupil had an T, Q, of 124, and they were paire
ed on down the columm in a similar manner, As in the case of pair number
three, where two town pupils had an I, Qs of 124, that half of the pair
was selected at random, Eight pairs selected did not have identical

I. Qse, but they were within one point of each other, for example, as
shows at the bottom of sample Table I, the-rural pupdl with sn I, Qs of
116 was peired with the town pupil with an I, Q.-or 117 to get pair
mumber six. In four of these latter cases, the town pupil had the one
point advantage, and in four cases the rural pupil had the one point
advantage, To start with, there were ninety-one town pupils used in the
study, and sixty-three rmuwral pupils, By pairing them and selecting in
this manner, the writer was able to obtain fifty-one pairs of pupils

for use in the study.



III, TREATMENT OF THE DATA

Aftor the fifty-one pairs of pupils were selected, the investie
gator compared the pupils in each pair on three tests: The Arithmetie
Roasoning end the Arithmetic Computation sections of the Steanford
Achievement Test, and the teacher-prepared test on mathematical ability,
In each of the following Tables, II, III, and IV, the reader sees the
pairs listed in Colum 1, the scores for town pupils in Columm 2, the
scores for rural pupils in Columm 3, the amount the town was above the
rural or difference in Colum 4, and the differences squared in Colum 5,

CONVERTING STANDARD TEST SCORES TO GRADE~-SCORE

The Stanford Achievement Test was in two parts, aritimetio reasone
ing and arithmetic computation, Table II shows the arithmetic reasoning
section, and Table III shows the arithmetic computation seetion. From
the number correct, of a possible raw mn of 46 on the reasoning section
end & possible raw score of 44 on the computation seotion, the investi-
gator figured the grade-scores from a soale on the answer sheet., This
scale shows the number of problems right on top and the grade-score for
each number right directly below. You determine the number right on the
test, then by looking at the scale you can obtain the grade-score., This
grade-score shows the grade level of a pupil in that particular lubjo_ot.
For example, a grade-score of 83 on arithmetic reasoning would show that
the pupil rates in the eighth grade, third month for that subject, The
scores shown in Tables II and III, under the town and rural colums, are
these grade-score scores, The scores -hot.a in Table IV are the number
right on & possible thirty-one problems, L



FINDING THE BASIC MEASURES IN THE PARTS OF THE PAIRS

To compare the aritimetic achievement of the rural educated and
town educated pupils, we can look at Tables IT, ITI, and IV, end the
accompanying formulas found with the tables, From Table II, om the
Arithmetic Reasoning seotion of the Stanford Achievement Test, the reader
will note that the mean grade-score for the rural pupils (M,) is 79.61,
The mean for the town pupils (My) is 83,37, The mean difference (M;) is
3486, or 3,86 months favoring the tom puplls, From Table III, on the
Arithmetic Computation section of the Stanford Achievement Test, the
reader will note that the mean for the rural pupils (My) is 80,36, The
mean for the town pupils (M) 1s 80,43, This gives a mean difference (ip)
of only .08, which shows .08 of a month difference favoring the towm
pupils, For the teacher-made arithmetic test used the highest possible
soore was 31, This teacher-prepered test ghows raw scores, and not gradee
scores as showmn on the Stanford Achievement test, From Table IV, on this
test on arithmetic, the mean for the rural pupils (M) is 22,76, The
mean for the town pupils (My) is 23,18, ™his gives @ mean difference (M)
of +41, which means an average of .41 of a problem more correct for the

town ’“’11‘.
APPLYING THE "¢" SCORE TECHNIQUE

Whether or not these three mean differences are significant remains
to be determined by testing the "mull hypothesis,” using the "¢" test of
significance, To evaluate the difference between the means of the two

groups statistically, the null hypothesis is assumed, The term "null



hypothesis" means that you assume the difference between the means (M)
is sero. That is, any observed difference in the group mesns is due o
chance or sample fluctuations, This is used since we want to determine
whether the observed difference between the means of the rural and eity
groups is a real dfﬁmoo.‘

Fischer's "t" test was used in this investigation because it is
recommended for the comparison of the performance of different groups
undor similar situations,® The formulss used in the computation of the
"+" value may be evaluated from the table for the values of "t" at the
5% level of confidence, Table V., The degrees of freedom .oohm refors to
the number of pairs that are free to vary independently. !hlmborﬁf
degrees of freedom is equal to N « 1, where N is the number of pairs
observed, and in this problem the number of degrees of freedom is 61 « 1,
or 650, _

If the difference in means is ltmﬁunt at the 6% level of cone
fidence, there is one chance in twenty that the difference could have
been caused by sampling error alone, If the computed "t" walue is equal
to or greater than the tabdular "t" value for the 5% level of confidence,
the difference is considered significent, If the computed "t" value is
less than the tabular "t" value for the 5% level of confidence, the

difference is not considered li;niﬁmt!

‘Johnn. op. cit., pe 16,

SHelen ¥, Walker, Elementary Statistical Methods, (New York: Hemry
Holt and Company, 1949), P. .

€Allen L, Edwards, Statistical Methods for the Behavorial Seiences,
(New York: Rinehart emd Company, InCe, 1964), Pe 276281,




11

The computation of the three different "4" scores in this problem
are found on the right margins of Tables II, III, and IV and the "¢"
values at the 5% level of significance is shom in Table V, The under-
lining of 50 degrees of freedom with "t" seors of 2,008 indicates the one

applying to this problem.



TABLE II. Scores on the Stanford Achievement
Tost, Arithmetic Reasoning Section

iy »EL » 83,57

iy =22 » 79,5
l,,-’l-;?.- 3,86

za® = zp? -E%f-- 24156
SDe ‘{Z'T:i' 16,66
’n-h'*}{ﬁ"&

t s -!'L._h." = 1,667

e o
PAIR TOWN RURAL  DIFFERENCE D?°
1 117 120 -8 9
2 123 107 16 266
3 107 98 9 81
4 101 120 -19 361
6 92 96 -3 9
6 86 92 -8 36
7 110 92 18 324
8 69 77 -8 64
9 89 92 -3 9
10 73 74 -1 1
1 96 98 -3 9
12 75 98 «23 529
13 98 89 9 81
14 79 81 -3 4
16 81 78 3 64
16 98 84 1 121
17 101 73 28 704
18 60 71 «11 121
19 89 75 16 256
20 101 85 36 1296
21 92 118 «21 441
22 75 113 «38 1444
23 89 63 26 876
24 26 61 25 625
285 75 61 14 196
26 89 79 10 100
27 110 104 8 36
28 92 77 15 226
20 110 81 29 84l
%0 81 101 «20 400
81 63 66 -2 4
52 69 61 8 64
38 81 71 10 100
34 77 89 -12 144
36 69 73 -4 16
36 98 75 23 529
37 77 86 -9 81
38 61 7% -14 196
39 73 58 15 226
40 63 89 -26 676
Q- 92 87 25 626
42 69 96 «26 676
43 71 76 -4 16
44 81 61 20 400
45 67 61 6 86
46 69 66 13 169
47 67 61 6 36
43 5 57 8 64
49 és 69 4 16
50 81 42 39 1521
51 66 54 2 4
Ne§l £T=4252 2TRe4055 TDe197 D #14917



Tost, Arithmetic Computation Section

TABLE III. Scores on the Stanford Achievement
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TABLE IV, Scores om the Investigator Prepared
Tost on Arithmetic,

14

TOWN RURAL DIFFERENCE
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TABLE V. Values of "t" at the 5% Level of Significance*,

. e

Degrees of Freedom 5% Degrees of Freedon 5%
12,706 32 2,087
2 4,308 34 2,082
3 5,182 36 2,027
4 2,776 38 2,026
] 2,571 40 2,021
6 2,447 42 2,017
7 2,366 4% 24015
8 2.308 45 2,012
9 2,262 48 2,010

10 2,228 $0 24008
11 2,201 56 2,006
12 2,179 60 24000
13 2,160 686 1,998
14 2,145 70 1,996
15 2,151 80 1,990
16 2,120 90 1,987
17 2,110 < 100 1,984
18 2,101 126 1,979
19 24093 160 1,976
20 2,086 200 1,972
21 24080 300 1.968
22 2,074 400 1.966
23 24,089 600 1,966
24 24064 1000 1,962
25 2,080 @ 1,960
26 2,056

27 2,082

28 2,048

29 2,048

30 2,042

taken from ° © s

§
|

!

and Educatiomn, (Ronehart end ompany, Inos, New



IV, FINDINGS AND CONCLUSIONS

The computed "t" score for the Arithmetic Reasoning section of the
Stanford Achievement Test was 1,657, which can be found oun Table II,
Agoording to Table V, a table for the values of "t" at the 5¥ lovel of
confidence, the computed "t" would have to be 2,008 or larger to have
been significant, Since the "t" was only 1,657, there 18 no significant
di fference on this test, The computed "t" score for the Aritimetic
Computation section of the Stanford Achievement test was ,040, as showm
in Table III. According to Table V, the computed "t" would again have
to be 2,008 or larger to have been significant. BSince the computed "&"
was only 040, there is no significant difference on this tests: The
computed "t" for the tescher prepared test om arithmetio was +677, a8
shown in Table IV, According to Table V, the computed "t" would again
have to be 2,008 or larger to be significant, Here the computed "4"
is enly .677, so again there is no significant differemce on this test,

There is no statistical difference between the means of the rural
pupils and the towmn pupils on sny of the three tests. The conclusion
to be drawn then, is that there was no statistical difference in arith-
metic achievement between the rural educated and town educated pupils
entering the seventh grade of Pipestone Junior High School for the
1966-87 school year. Although by ania tnspection the mean Scores
indicated apparent differences betwsea the rural and towm pupils, favore
ing the town pupils in all three tuﬁ’,‘ 1t was found that no statistical
difference existed between them at the 5% level of confidence. The

greatost difference between tho two groupse in this studywas found on the
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arithmetic reasoning test, where there wes almost a four month grade-
equivalent advantage, held by the town pupils, Since there was practi-
cally no difference on the arithmetlc computation scores, it would seem
that the rural pupils have as good a baskground in computation but
reasoning has not been stressed as much,



V. RECOMMENDATIONS

The investigator recommends that more studies of this nature be
carried on to obtain more facts about the merits of the rural school as
compared to the tom school, There are no recommendations which can be
conclusive on the basis of this study, but some of the following sugges-
tions should be considered,

(1) For studies in flelds other than mathematice it is quite
possible that more conclusive results would be showm than in this investi-
gation on mathematics in as muoh as the arithmetic reasoning and arithe
metio computation tests have in them many problems similar in nature to
the mental ability test.

(2) If a similar study dealing with mathematics was t be carried
out, 1t would be a good idea to gilve the standardiszed test in the fall,
In thill study the standard achievement test was not given until the
thirty-third week of the seventh year, and thus, all pupils in the study
had the advantage of those thirty-three weeks of schooling under similar
eircunstances, tending to even out the achievement of the groups.

(8) Simoe there was found to be almost o four month advantage held
by the towm pupils in aritimetic reasoning, it may be well for the rural
schools to comcentrate more on this aspect of arithmetio,

(4) When a teacher-prepared test i& used in this type of study,
the investigator should consider the faot that it is not as valid and

reliable as the standardized test md:
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APPENDIX A 20

A TEST: FORM EM BETA
¥ EM

0 not open this booklet, or turn it over, until you are told to do so.
Il these blanks, giving your name, age, birthday, etc. Write plainly.

........

Read these directions. Do what they tell you to do.

his is a test to see how well you can think. It contains questions of different kinds. Under each question there are
ve possible answers. You are to read each question and decide which of the answers below it is the right answer.
-." spend too much time on any one question. Here are three sample questions.

a: Which one of the five things below is soft?
(1) glass  (2) stone  (3) cotton (4) iron  (5) ice

The right answer, of course, is cotton. The word cotton is No. 3. Now look at the “ Answer
es for Samples” at the right. In the five spaces after the Sample ‘a,”” a heavy mark has ANSWER SPACES
| made, filling the space under the 8. This is the way to answer thequestlons FOR SAMPLES

3 f:he next sample question yourself. Do not write the answer; just put a heavy mark in

e under the number corresponding to the right answer. 10 i o
ple b: A robin is a kind of — 4 sl SO
: (6) plant (7) bird . (8) worm  (S) fish  (10) flower bii

-'_'-- answer is bird, which is answer 7; so you should answer Sample “b” by putting a heavy
k in the space under the 7. Try the Sample “c.”

iple c: Which one of the five numbers below is larger than 55?
(11) 53 (12) 48 (13) 29 (14) b7 (15) 18

The correct answer for Sample “c” is 57, which is No. 14; so you would answer Sample “c” by making a heavy black
k that fills the space under the number 14. Do this now.
Read each question carefully and decide which one of the answers is best. Notice what number your choice is. Then,
the answer sheet, make a heavy black mark in the space under that number. In marking your answers, always
ire that the question number on the answer sheet is the same as the question number in the test booklet. Erase
ipletely any answer you wish to change, and be careful not to make stray marks of any kind on your answer sheet
0 your test booklet. When you finish a page, go on to the next page. . If you finish the entire test before the time is
20 back and check your answers. Work as rapidly and as accurately as you can.
The test contains 80 questions. You are not supposed to be able to answer all of them, but do the best you can. You
| be allowed half an hour after the examiner tells you to start. Try tqget as many questions right as possible. : Be
eful not to go so fast that you make mistakes. Do not spend too much time on any one question. No questions
ut the test will be answered by the examiner after the test begins. Lay your pencil down.

Do not turn this booklet until you are told to begin.
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