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THERE WAS A STATISTICALLY SIGNIFICANT RISE IN THE MEAN
1@ SCORE OF CHILDREN WHOSE FARENTS OBTAINED THEIR LIVING BY
TARMING IN MAHASKA COUNTY, IOWA, DURING THE TWENTY YEARS
PRECEECING 1961-63. HOWEVER, THIS INCREASE WAS NOT FARALLELED
BY THE NONFARM CHILCREN LIVING WITHIN THE SAME RURAL
COMMUNITY. SELECTIVE MIGRATION WAS SHOWN TO BE AN ACTIVE
FACTOR IN THIS INCREASE, BUT NOT THE ONLY OR PERHAFS EVEN THE
MOST IMPORTANT FACTOR INVOLVED. SOME FACTOR OR FACTORS OF
ENVIRONMENT POSSESSED BY THE FARM CHILODREN AND A SEGMENT OF
THE NONFARM FPOFULATION AFPEARS TO PROMOTE THIS INTELLECTUAL
GROWTH. (CL)
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From studying Army Alpha Daba, Johnson {19L8} reported the averags IQ
of the gtate of Iowa to bs 102. ¥Five years ago 2 study of intelligence
in Iews by Showwalier {1997 chowed thie wadn 1Q of tha Iowa gchnel child

o be 110 as compared sith tho pariter scovs of 102, and tns navlonal
average of 100 from the Avwy Alota Deta. Tn the study by Show alter the
chilarsn were dlvided inte sitrota OF she gize of the commnity. Thers
was a tendenvy for the percent of IQg above 125 4o increase with the size
of the comsunity with the sxe cevbion of the lasb abrabta {clties aresas 100, 000 j .
This meant that the percentoge ot T0Q!'s ahove 125 war smallest in gpacsely
populated areas.

Since World War II, econouic conditions for favm familles have
changed drastically. Bldridge {1962} stoted thet though nonfarn lrecme
roge substantially during vhe 195060 pevied, total farm incoms dropped
oy 25 percent. Tungsell {1960} reporis that tha nogt-price squeere Was
responsible for L0 percent of the Parm eucbions. Batween 1940 and 1961,

in Mahaska Couaby, lowa, bhe Jocale of the study, Sh7 fares ceased 10

exist.
1919 the aversge caplial wsneged by a single farm operabor in
Mahasks County was $37,7L0. Acccwding to Mugged {1963} only ten yesrs

1ater this figure hed risen to $62,300. A1l those who could not keep
pace with this inereased demand for capital wers Poveed to drop oul of
farming.

The problem under study was whether these scenomic condltions cuased
nigratiow to be gelsctive enough to affect the intellectual level of the
vemaining farm fanlliss and rural community.

PROCEDURES
Definition of Terus

Farm children. Those children whose parants® chief gource of incomo




is derived from farming.

' Nonfarm children. Not used in the usual sense of the census definitionm,

but refers to those children living within the rural community, in town,
village, or open country, whose fathers’ occupauqons are other than farming.

Control group. Used interchangzbly with the term "non-farm". In the

senge of being a group which had had similar gocie-geononic conditions
ag the farm group, except for thelr fatheris occupablon, they served as
a control group.

Community. The area in ngyth Mahagha County, Xowa, which was served
by the Lacey and New Sharon High Schoolz prior io 1958, and which, since
that year, was incorporated intc the North Wahasoke Community School District.
It consists of approximetely 186 aquare mlles and in the 1962-63 school
year had an enrollment of about 727 students.

Sources

The sources used were the permanent records and cumulative
recorda of the North Mahaska Schools, the permansnt records of the
County Supsrintendent of Schools of Hahzoka County, the Alumni records
from the Lacey and ¥ew Sharon High Schenls, the “ownshlp assessors lists,
and personal interviews.

Meagurements.

The measuroments used wers the Otls Onick-Sooring Mental Test,
the Kuhlmen-Andsyson Intelligence Test, the California Test of Mental
Maturity, the Henmon-Nelson Tntelligence Test, the Stanford-Binet
Intelligence Tegt, the Detroit Intelligence Tests, The Wecheler Intelligence
Scale for Childrsn, and in a vexy fow cases, unnamed intelligence lestis.
Wharé more than one test gscore was avallable, the fellowing procedure was
used: Only group scores wera uced. In cages of more than one score

being recorded, the lLighest of tha scores was usad except in the study of
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famil}ea, when the mean scors was used. Regardless of score, an unnamed
test score was never used unless it was the only score available.

The sample included the ninth grads students of Lacey and New Sharon
High Schools, and the later formad Noxth Mahaska High School from the
year 1931 through 1963, and thoss students enrolled in grades three
through eight in the North Mahagka Schools during the 1962-63 school

year. This made a total of 1,975 cases.

Tests of Slgnificancs
In the comparisons of the ranges of IQ test scores, the aignificancs
of the differences batueen psangfrom large samples suggested by Garrett
{1963) was uged'gﬁ‘was his formula for the significance of the difference

betieen two percentages (1963, p. 127 & p. 135)
FINDINGS AND COMPARISCNS

The study was comprised of five separate bub rolated sections: the
tWenty-year study, the seventeen-ysar study, esigration, iumlgration, and

family pairings.

The Twenty-Year Study

The twenty-year period was chosen for three reasons: {1} it spproximaies
a generation, {2) when considering sconomic pressure as a factor in migration,
it formed the optimum in contrasi because of the World War II prospsrity
in agricultural areas, {3) prior to 1941, the percent of data avallable
was markedly less, glving less conclusive evidahca.

Sample, In the twenty-year study, two samplings, ona at the beginning
and the other at the end of a twenty ysar interval were used. The sample
consisted of the entive ninth grade classes in the New Sharon and Lacejp
High Schools for the years of 194143, 86 individuals. The second part

of the sample was the complets ninth grade classes for the same geographic
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within the North Mahasska Community School District, for the years 1961~-63, 113
gtudents., Complete data were available for 82.5 percent of the pupils from
the 19h1-43 period; 94.6 percent for the 1961-63 perlod.

Drop-out factor. o ancarbaln whether the drop-out rate between eighth

grade and ninth would be sufficiently greater in the early period to bilas

the results, detailed investigations were apnducted of every child graduating
from eighth grade during the years 1939-42 2nd 195862, in the three interior
townghips, prairie, Union, and Adams. Thess towaships made up more than

nalf of the total area, were centrally 1ocated in the district, and extended
nearly the full length of the Jdistrict from north to south. For these reasons,
i1t was considered that they were raprasentative af the district as a whole.
The eighth grade graduatss from these thres tovnships were, then, compared
with the enrollment in ninth grade in the near-by high schools, of New Sharon,
lacey, Barnes City, Oskaloosa, and Pella, for the years 1940-45 and 1960-63.
The édd@d years wers a precaubtion against missing any who repeated a grade

or stayed out of school to worl, which wag & rather common pyactice ab the
1938-15 pericd. The drop-out rate was 10.6 perecent for the years 1941-L3;
zero percant in ths 196163 period. This drop in percentage was statistically
significant at the .0l level of confidence. Farm children represented 6l
percent of the drop-outs In 1641-43. Only 36 psrcent of the drop~outs were
girls. |

Community chango Though the drop~-out factor right tend to make the

w s
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earlier group mors selectlve, the mean IQ score of the classes of 1911-43
wag 10L.3, as compared with a2 mean of 109.7 for the ysavs of 1961-63. The
odal 1Q rose frem 10L.5 in 19k1-L3, to 11L.5 in 1961-63. In 1941-L3,

32.}; percent of the communlity's children scored above 110. In 1961.-63,
this percentage had rigsen 1o 59.8 percent, walch was significant at the 01

level. In 1941-43, 7 percent of the entire group had IQ scores below




90. By 1961-63, this had increased te 11.2 percent, a marked, but not
statigtically significant increase. For the community, as a whole,
the mean rose, while both extremes jnecreased. See Table 1, following.
Table 1. Resulta of the Pwenty-Year Study-Community Change in IQ

Tesgt Scores

- 1941-h3 1961-63 Diff.
Yumber of cages B6 T3 o7
Parcont of data complete 82.5 oh.6 +12.1
Percent of IQ scores gbove 110 32,4 59.8 +27 L
Paycent of IQ scores below 90 7.0 11.2 + 1.2
Moan IQ of the commmnity 104.3 109.7 + 5.
Modal IQ of the cowmmunity 104h.5 11k.5 +10.0
Mean of the high 20 percent 119.0 128.1 + 9.1
Msan of the low 20 peircent 90.5 87.3 ~-~ 3.2

T ITerenoes NoL dLatictically signilicant unless gtarred.
uStatistically significant at ths .01 level of confidence.

Change in farm_gypulation; As the study was particularly interested

im the evolution of the IQ score distribution of the farm population, the
children of those actually engaged in forming as thelr chlefl occupational
pursult were segregated into ons Zroup. 7o form a control group, with
which to moke comparisons, all other children in the area wWers placed in
a,seqbnd group., Thelr parents consisted of buginess men, btruckers, and
1sborers. The farm group and the conbyol group or nonfarm grouvp wenbt to
the sams schools, churches, praded ab the same stores, participated
tobsthar in the saxs ferms of veoroation end compunlity activities and

had the same forms of comsuniocation snd tvaneportation. Economically,
thore were few extromes in either group, with tke excepilone occuring

t~ choubt the geme extent in both Parm and nonfarm groups. Ine mean IQ
ceore of the farm group in 194113 was 104.7. The mean for the control
group wag 10L.0. The highsr drop=oub pate of the farm children of the
1941-43 period may heve blased the cample slightly in faver of the farm

group. I1f that wers true, it would moat certainly sliminate any advantage




which they may appear to have had al that perlod.

.In 1961-63, 96.3 percent of the data was complete. ‘"he control

group's nean IQ scors was 10L.7, practically the same as in 19h1-43.

The faym group's mean rose from the 10L.7 of the 1941~-L3 period, to

113.3 for the 1961-63 poried; & significant increase at the .05 level.

The high 20 percent of the farm group and the contiol group made

a parallel increase. The farm group's incroasg exceeding that of the
control group by 2.2 points. The Low 20 percent of the two groups movad
contrarily, howevor. “he farm group's mean for the low 20 percent moved
from 93.3 in I9LL-L3 o 97.1 in 1961-63. The econtrol groups' low 20
percent dropped from 87.8 to 79.), during this same poricd. The difference
in these two groups in 1961-63 was signifleani ab the .01 leval.

In 1941-43, 30.2 percent of ths farm group and 35.7 percent of the
control group had JQ scorss above 110. By 1961-63, the farm group's
percentage above 110 had rlsen to 65.5, a significant increase at the
.01 level. The nonfarm group's percentage above 110 had risen to UB.1,

which was amavked increass, but Gid not reach stastistical gignificance.
See Table 2, and Figure 1, followlng.

Table 2. Results of the Twenty-Year Study~-Coemparison of Farm and Nonfarm

IQ Scores
) Farm Nenfarm Diff.
BLIL3 Number of casas i3 28 15
Percent of data 78.6 93.3 +1l.7
Mean IQ score 10Lh.7 104.0 ~ 0.7
Percent above 110 30.2 35.7 + 5.5
Percent bslow 90 2.3 1.3 +12.0
Mean of high 20 percent 118.0 119.1 + 1.1
Mean of low 20 percent 93.3 87.8 = 5.5
1961-63 Number of casss 55 g1 - U
Percent of data 96.3 96.3 0.0
Mean IQ score 113.3 10k.7 ~- 8.6
Percent above 110 65.5 L8.1 ~17.4
Bercent below 90 1.8 21,2 +19 e
Mean of hipgh 20 percent 129.2 128.1 - 1.1
Mean of low 20 percent 97.1 79.L ~17 .3

Tl fferencas nob statistleally significant unless starred.
sunatighacally vigaldicans av Yag JOb lovel ol conIidsics.

Q. #uStatietiecily gignilicant at bhe 01 level of confidence.
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The Seventeen-Year Study

Reallzing that the firsbt study had used a comparatively small sample,
the study was conducted agaln using a five year pericd as a szmpling at
both the beginning and end of a sevenieen year interval.

Sample and procedure. All gtudents enre’ .ed as ninth graders in

Lacey and New Sharon High Schools during the years 1941-16 were compared
with thoge from the identical geographic area within the North Mahaska
Cormunity School District during the vears 1958-63. This ylelded a total
of 1132 cases, 201 from the first peried and 231 from the latber period.

Findings. The soveniesn-yoar study conflimed the trends onserved
ia the twenbty-year study. For the comwunity, as a whole, the mean IQ
was 106.7 for the 1941-U6 period, Luit had risen %o 110.6 during the last
five year perlod.

In 194146, the low 20 percent of the fara group hed 2 mean scere
o? 93.1: the nonfsrm greup, §9.0. By 1958.63, the low 20 percent of
the farm group had rigem from 93.1 to 9%.7. The wsan of the low 20
percent of the control group dropped from 89.0 to €6.1 guring the same
interval.

In 19L1-16, the high 20 percend of the farm students had a mean
seove of 12L.7; the contrel group’s high 20 psrcent had & mesn of 123.7.
By 1958-63, the nean of the high 2C pevcent of the farm group had rigen
to 130.2; tha conbrel group to 128.7, nearly the same increaso for both
groups. OF the farm group, 3.9 percent peovad below 90 in 19L1-L6; 2.2
percent 1n 1958-63. The nonfarm group's percentage incrsased from 12.3
aupeent in 1941-L6, to 1).h percent beleow 90 in 195867, the two groups
noving in opposite Cirections jugt as had been noted in the tventy-yoar

gtudy.
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The percentage 8scoring sbove 110, rose in both farm and nonfarm
groups. In 1941-}46, 37.5 percent of the farm group had IQ test scores above
110. This increased to 65.7 percent by 1958-63, which was significant at
the ;01 level. During the same interval, the nonfarm group's percentage
scoring above 110 rose from 37.0 io );8.1 percent, which is a large but
not statistically significant increase. Ses Pable 3, following. In
both the 20 year study and the 17 year study the girle scored higher than

did the boys at each comparlsion.

Emigration

If, as had been indicated by other sarlier studies, the more capable
indifiduals tend to migrate from a community and the less capable and
less well educated tend to remain end reproduce, and if parents, except
for a slight regressive tendency, produce children glmilar to themselves,
one would expect the mean IQ of the compunity to lower slightly. As this
did not appear to be cecurring, anotherbccmparison vao nade.

Samgle andfgrocedure. The records of all those who had been enrolled

as ninth graders in the New Sharon and Lacey High Schools between the
years of 1941-53 were oxemined, 2 Lotal of 525 cases. No records were
used subseguent to 1952 Lo insuve the completion of educational plans

and the esteblishment of a permanent residence following high school
graduation. OfF the §25 caces, school records wers incomplete in 75 cases
and 13 were decessed. 0Of the remaining 437, whoss rocords were complets,
all wore traced. Theoy wers divided into two groups, farm and non-farm,
according te thelr fathers® pocupations. Those two groups were then
separated into thrse sub-groups each: (group FA), those farm children who

stayed on in the community to farm; (group FB), those farm children who




Table 3. Results of the Ssvenisen-Year Study Comparison of Farm and

Nonfarm 1Q Scores:

1941-46 1958-63 Diff.

Number of cases 201 231 +30
Mean IQ scors of community 106.7 110.6 +3.9
Percent scoring below 90

Farm group 3.9 2.2 -1.7

Nonfarm Group 12.3 1h.h +2,1
Percent gcoring above 110

Farm group 37.% 65.7 +28,

Nonfarm Group 37.0 L8.1 +11.1
Mean IQ score of low 20 percsat

Farm Group 93.1 95.7 +2.6

Nonfarm Group 89.0 86.2 =2.8
Mean IQ score of high 20 percent

Farm Group 124.7 130.2 +5.5

Nonfarm Croup 123.7 128.7 +5.0

Diffarences aoct statisitically slignificant unlsss starred.
saStatistically significant ab the 01 lewel of confidence,
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gtayed on in the community in a nonfarm occupation; (group FC), those
Paym children who left the community; (group NA), the nonfarm chlldren
i who gtayed on in the community in a nonfarm occupatlons { group ¥B), the
nonfarm children sho stayed in the community but migrated to & farms
and finally, {group NC}, those nonfarm children who left the eommunity.
A total of &ix groups were, thus, formed on the bapis of their own occupations
in 1963.
Findings. In group FA, only 21.6 porcent of thoze reared on a fam
were able to stay on & farm in the same community and pursue farming as
theif own occupation.' The nean IQ of this group was 105.5. OF the 78.h
percent leaving the favm, 7.5 vercent stayed on in the cormunity in a
nonfarm cccupation, grouvp FB. Ths mean IQ score of this group was 106.1
+hw meoan score of those leaving the farm (o move ouiside the commanity,
group FC, was 108.L. Though not statisvically cignificant, it conforms
to previous studles in that on an average, those with the mosi potential
travel fartheat.

This trend wes zlso shown by the nonferm children. Only 15.2 percent
of this group stayed on in the conmunity in & nonfarm occupation. The
mean IQ seore of those who did, group HA, was 100.1, the lowest of the
gix groups. Those nonfarm children leaving the community, group NC,
averéged 107.7. The remsining group, group NB, thoseInonfarm children
who migrated to farmg withln the community, had 2 msan IQ scove of 108.8,
the highost of amy of the glx groups, though not significantly so. The
highest acoving group staying within the community and migrating to a
farm runs counter to the thsory of the ablest moving the farthest and
is a type of zslective migration which raizez the lsvel of the farm

group at the expense of ths nonfarm population and helps maintaln the

1eval of the community, as & whole. See Tsbie L following.
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TABLE I RESULTS COF THE STUDY OF EMIGRATION
Group No. of Percent Mowm HMean IQ of
cases of total 117 2ll remaining
in community
Remained in the
Farmn FA comunity 63 21.6 103.5
to farm
Childrsn
‘ Remained in
292 8 tha meunﬁ.ty B ?' S 106.1
in a2 nonfarm
cases pecupation
Moved from
FC the commnlty 207 70.9  133.1
= . . 105,1
Remained in :
Nonfammt | the commualty 22 18.2 1001
. NA  4p nonfarm
Children ocoupations
s Remainad in " .
WB the community 17 11.7 108.8 “
cases but movad to
a farm
Movad from the
NC commnity 106 71,1 107.7
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Immigration
to pursue further, the factor of reverse migration.~farm immigrants,
a study of all those sho had moved into the community was made.

Sample and procedure. All the Children sarclled in the North Mahaska

Community School District in grades three through ten during the 1962-63
school year were used as a sampla, 493 cases. All the IQ test scors data
was cemplete and 100 percent of thelr parenis wers traced ag to prior
vagidence. The sample was then divided into three groups: {group R),
resident, thoge whose parenis, one OT both, had sttended school in this
same geographic area, elther grade or high school; {group IF}, immigrants
to farms, ~hildren whose perents immigrated te farms within the community
gince adulthoods and finally {group TH), immigrants to nonfarming occupations,
children whose parents ilmmigratsed to nonfarm occupaticns within the community
sincd adulthood. {(Croup IF, immigranis to farme should nob be confused
with ‘group NB, immigrants to ferme in the study of emigration. They were
entirely separate groups.) There were 3L5 in the resident group, 56 in
the group immaigrating to farms, and 92 in tha group lmmigrating to nonfarm
oecupations. The perents of the reslident ¢hildren (group R) nade up a
fourth group of 101, {group P). |

Findinegs . Tag wosn IQ score of those fmmigrating to farms, group Ir,
wag 109.6, which is higher than that of these frunlgrating to nenfara
ccoupations, group IN. Tue waan scere of group IN was 106.4. This finding,
though not high enough to be statietically sipnificant, tends to substantliate
the findings of the siudy of emigration, that there oxzleis a pogitive
gsolactivity 4n the farm immigration.

The mean IQ scoro of the resident group of students was 112.1. That

of their parents was 104.9. Though not atabtistically significant, it was
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certainly a nocticable increase which suggestsd that an actual increase in

IQ test scorss might occur from ons generation to the next and led to the

study of family pairings. See Table 5, following.

Family Palvrings

Since it appeared that instead of 2 glight btrend toward the nean,
the second geuoration of resldents wers peoring noticezbly higher than
the first, it seemsd worthwshils to sxenine thls facter, by excluding
marriages to persons outzide the commwnity and checking the result.

Sample and procedura. All the records of the ninth graders in

the New Sharon, Lacoy, and the nore rocently Tformed Nerth Mahaska High
Schools from the year 1931 through 1663 wore exemined., Those children
enroiled in grades three through eight during the 1962-63 school yaar

were also lncluded, making a total of 1,976 individuals. From this group,
all the famllies were sclected from whlch there was a complete set of data
on the father, mother, and all thelr children who would have reached school
age. This yielded 26 families, consisting of 52 parents, and 55 children,
a total of 107 indlividusls.

In this study, a definite change was made in mamner of recording IQ
teat scorss for the feollowing reasons: {1) the prior section concerning
immigration had already shown the childrens' ocorss to be considerably
higher than that of the parent group when the top score was usaedj (2)
praviocusly, the comparisons had been concerned with large groups of
parents and offsipring in which oceasicnal spuriously high or low scores
average out. In the present comparisons, where a family consisted of

only two parents, such could not ba asaumed to be sufficlently operatives




1he
PABLE 5 RESULTS OF THE STUDY OF IMMIGRATION
Total no. Group No. of Percent of Mean
of cases casas  total IQ
Children whoss
parents {cne oy both) had
R attended school in the 3h5 70.0 112.1

cormmunity

Children whose

parente had

493 | IF immigrated to g6 11l.L 109.6
farms in the

community slnoce

adulthoed

Children whosge
parants had
immigrated o
IN nonfarm occupations 02 16.7 106.4
in the commnity
since adulthood

101 P Parents of Group R 101 - 10L.9
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{3) it wap not primarily the purpese of this study to establish the
truest measure of the offsprings® intelllgence, but te remove all faciorse
which might, in any way, bias the rasults in favor of the offspring.
1t was, therafore, decided to depart from the esitzblished procedurs,
and treat the data with the uimest conservaiivisa, knowing that if even
then, an increass persisted, she inerescs would, in all probability, be
actually considersbly greator than neagured by ihls particular comparison.
'In aceordance with this policy, the IQ test scoves for gach child
wore 'averaged and the wmesn vather than the top seore rscorded. From thess
mean#, the maesn for all the children of one family was Tigured and compared
with the mean of thair ewn two parenta. The moan for the enbire parent
proup was also compaved with the mean far.the entire group of offgpring.
Theee femilies wore then ab-divided into farm and nonfarm famillies,
according to ths fethars’ socupations, and the cume comparlsens mads on
& farm~noniars basis.

Pindings., In 86.2 peresnt of the camss the menn of the offspring

L SR

3,

evoseded that of tholr ova peryonts. See Tables & and 7 following.

meble 6, Resulits of Family Palvin
‘ b
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Tsble 7. Resgulis of Famlly Pairings on a Farm-Nonfarm Basisa

Farm Nonfarm

. Familles Fawilies Diff.
Number of families 12 1k +2
Number of offepring 23 33 +10
Numbexr of parents 2l 28 +
Mean IQ score of offepring 124.6 109.9 ~10.7
Mezn IQ score of parents 105.6 105.1 -00.5
Number of peints ofl apring g
mean sxessds that of parents 1%.0 b8 -1h.2
Porcent of offspring
oxceeding parents 91L.6 79.3 -12.3

trpe LA

Differences nob ptatistically slgnificant unless starred.
Surmasy

There has bsen a gtaklstically gignificant vise in the mean IQ
score of ferm chlldren during vhe Twonby fyaare precesding 1951-63.
Thig increase hay not besn paralloled by the naﬁfarn children living
within the soms rural commniiy, Selective migration hog been shown 1O
bo an active factor in thie incresse veh not the only or parhaps even
the most importent factor invelved. Seme factor or factors of environment
pogszssgad by the favm erlldren and a segnent of the nenfarm populatlon
sopears to prowmeiy this intellectugl growbh.
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