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Chapter I

A comparative study of the pupils from the rural
grade schools and from the urban grade schools in the freshman
year of the high schools of Sumner county, Kansas, made by
comparing the data obtained from the three following sources:
{e) Stanford Achieveﬁent Test, {b) National Intelligence Tests,
{c) A limited physical test.

There is an increasing desire on the part of high
school principals and teachers to know more about the product
that the grade schools are turning into the high schools,
both from a mental and from an achievement point of view. There
also seems to be a netion among high school principals and
teachers that the'pupils coming from the rural grades are not
as well prepared to do high school work as are those pupils
coming from the urban grades.

Not only has the high school faculty a right to
know the abilit%gs of these two groups, btut it must have this
information, if it is to deal with these new groups of pupils
in an intelliéent menner. Again, the increasing numbers that
are coming into the high schools from both the rural schools
and urban schools, meke it highly important that the high school
principals and teachers measure their pupils with the best instru-

ments that the educational field has provided in order to know what



to expect from these pupils and in what way the high achpol can
be of most benefit to them. MNoreover, several of the high
school principals of Sumner county have been plamning to make

& study of this nature, each in his own high school. Both the
high school principals anﬁ superintendents have shown their in-

terest in this study by cooperating in every way possidble.



- Chapter II

A number of studies have been made in different parts of
the United States which have had as their purpose, a comparison of
rural and arban pupils. The studies have approached the subject
from many different angles, and the results have varied widely in
different sections of the nation. After studying the results from»
these differentéinyestigations, it would be presumptuous for anyone
to say what the results would be for any locality without actually
ol tha Hebbs |
1. .Norman Frost made a comparative study of country and town
~ schools, by comparing the achievement in each group on the basis
of age: He used the aggs 10; 11, 12, 13. His conclusions are,
that for these four years studied, thé rural schools of Madison
county, Kentucky, are consistently lower than the schools of Louis-
ville, Kentucky; Patterson, New Jersey; and St. Paul, Minnesota.
Tests were given in Languege, arithmetic, and reading.
- 2+ The results which Mr. Frost obtained compare quite favorably
with the results of a study nade by E. A. Taylor with the Courtis
1. (1)* Norman Frost, "A Comparative Study of Achievement in
Rural and Town Schools." Teachers College Contribution to
Education, No. III.

2., (2) Journal of Educational Psychology, Vol. V:461=66.

- * Numbers in parenthesis refer to the number of the reference as

it will be found in the Bibliography.



Arithmetic, the same test that Mr. Frost used, in the rural schools of
a county in Illinois. He compared his results with the scores of
7,008 children, mostly from-cities, published by Dr. Cgﬁrtis in The
Elementary School Teacher. A'comparison shows that the rural schools
are consistently below the city schools. The pupils of the rural
eighth grade were two grades below the city eighth grede.

Re The Ohio Survey Commission reports that the median score on

97, 8th grade composition papers from Delaware City, as measured by
the Hillegas Scale, was 5.21. As contrasted with this they found
that the medien score for 118, 8th grade compositions from the
country was 3.78. This same report shows results from the Ayers Scale
in Handwriting for 1,379 éupils in 176 Bural schools in 21 counties
in OChio; 214 pupils in the upper grades in the rural schools of
Delaware county; and from 312 pupils in the three upper grades in

the city schools of Delaware, also a small city in Iowa based on a
report of I. King and H. Johnsoh (Journal of Educational Psychology,
III:514-520). In the small Iowa city, 98 per cent of the 8th grade
papers gcored over 50 on the Ayers‘Scale; 77.8 per cent of like papers
from Ohio rural schools; 73.5 per cent from Delaware rural schools
and 91.3 per cent from the Delaware City schools made scores of

over 50. This report shows greater uniformity among the city schools
1. (3) S. A. Courtis, Elementary School Journal, (XII:133 ff)

2. (4) Ohio Survey Commission Report, 1914, Page 133 ff.



than between the rural and city Bchools.
1. In a study made in Travis county, Texas, where the Courtis
Standard Research Test in Arithmetic, Series B, and the Starch
Arithmetic_Scale A, were used, the eighth grade stood 8 per cent
lower than the corresponding grades of Boston and Detroit.
2. In an unpublished survey of the Haldane school, a table
on page 30 gives a comparison of median achievements in English
compositioh by grades for Hillegas Scale, Nassau County Exten=-
sion, with grade medians for the schools of Mobile county,
Alabama, and for the city of Mobile. In every grade reported
the median for the city schools is higher than for the country
schools. |
The Virginia Public School Commission gives compara- ‘

tive results from the country and city schools for the following
tests: Thorndike Reading Scale A 2; Virginia Reading Test Sigma
8; Virginia General Examinafion Test I; Ayers Spelling Scalé;
Starch Scale for Measuring Handwriting; Woody Arithmetic Scale;
Series B: '
l. (5) A 8tudy of Rural Schools in Travis County, Bulletin of

the University of Texas, Dec., 1916. |

2. (6) Survey of Haldane School, Cold Springs, New York. 1917,



l. Nassau County Supplement to fhe Hilegas Scale for the Measuring

of English Composition. 5,000 of the 16,000 children tested were

in the rural schools, grades 3 to 7.

Results: One-room rural schools averaged one year older than

the children in the four=-room rurai schools and one and one-half

Years older than the children ih city schools.

2. Richard Zeidler, using the Courtis Standard‘Tests,‘made e

étudy of the rural and viilage schools of Santa Clara County,

California.‘ The results of his tests were as follows: The one-

room schools did better than the th-room schools; the three-room rural

schools did better than either the one- or two-room schools; or

the village schools with four or more teachers. The village schools

fall below all three types of rural schobls. Bach type of school

in the county falls below thenmedian for twenty small city schools

.of the Middle West.,

3. Charles Harlin scored the handwriting of 359 pupils in 21

rural schools in Pemnsylvania, byvthe Ayers Scale on Handwriting.

He found no material difference whgn compared with Freeman's

average fo: 56 cities. When these pupils were given the Ayers

Spelling Test, the country pupils were uniformly lower than the city

l. (7) The Survey and Report of the Virginia Public School Edu-
cational Commission, Published 1919. |

2. (8) Elementary School Journal XVI:551

3. (9) Bducational Administration and Supervision, Vol. II:560-73.
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averages, and when results from the Ayers Arithmetic Test are
compared with the Courtis Standard, the puﬁils in the rural
grades rank approximately two grades below the pupils of the city
schools. '

l. M. E. Haggerty reports the results of an Arithmetic test

covering five counties in Indiana, as follows: '"These data point

fo the conclusion that the district schools are more efficient in

procuring achievement in the function measured than the graded (city)

schools.

2. E. H. Taylor, using the Courtis Arithmetic Test, found that

the rural pupils ranked about "two school grades below the pupils

of the same grades of the city schools.

3; A comparison of the atandihgs in all subjects of the eighth

grade pupils in the rural schools with those of pupils of the

seme grade in the city schools in the New Jersey State final

Examination for graduation, shows that the pural pupils rank lower

in all subjects than do city pupilss o

1. (10’ M. E. Haggerty, Studies in Arithmetic, Indiana University
Studies, No. 32 {Sept., 1916)

2. (11) E. H. Taylor, Arithmetic Ability of Rural School Children,
Journal of Educational Psychology, March, 1914,

3. (12) Educational Bulletin, Vol. I, No. 3, 1914, Trenton, N. J.
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l. E. J. Ashbavugh found that Iowa rural children compare favorably
with Iowa city children in handwriting, both as to speed aﬁd quak ity.
2. W. W, Theisen reports the results for a study made of 36,564
children in Wisconsin, of whom'15,835 were in ruaral schools. He
summarizes as follows: "Judged by the Ayers Standards, rural child-
ren in Wisconsin do not spell well. They average not‘less than ten points
below the sténdard in every grade." This is not conspicuously poorer
or better than the pupils in the cities and villages of Wiscohsin.
The results from 141 rural schools in 28 counties on the Thorndike
Handwriting Scale, show that the rural schools, on the whole, make
the best showing of Wisconsin schools in handwriting.
3« In é report made from giving the Courtis Standard Reading Test
No. 2, to 6,056 rural pupilé in 547 schools in 82 counties of Mis-
saufi, it was found that the children in all of the grades were
below the standard set by Courtis. The Kansas City Scale for Measur-
ing Handwriting shows the seventh and eighth in the school ﬁelow the
accepted standard. According to the Courtis Standard Research Test in
1. (13) Handwriting of Iowa School Children. University of Iowa

Bulletin, No. 15, Iowa City, Iowa. _
2. (14) A Report on the Use of Some Stahdard Tests, Wisconsin

State Department of Public Instruction, Bulletin No. 1, Page 22.
3, (15) 69th Report of Public Schools of State of Missouri, June 30,

1918.
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Arithmetic, Series B, the sixth, seventh, and eighth grades are
not up to standard. These schools are also below according to
the Ayers Spelling Scale.

1, John M. Foote concludes, after éiving the Ayers Scales in

Spelling and Handwriting in the country schools of Louisiana, that

the pupils in the large cities are slightly superior, but show

no great difference.

2. Cyrus D. lMeadiconcludes that the rural children of Plumas

county, Celifornia are just about of the average ability of.city

children ovef the seme county when‘judged by the Ayers Spelling

List. |

3. John E. Worthington concluded, after making a study of writ-

ing, spelling, arithmetic, reasoning, geography, and reading in

the rural and town schools of Lake county, Indiana, that the
results of the tests given indicate that the work of the rural
schools is more efficient than that of the town schools.

1. (16) "Report on Spelling and Handwriting in County Schools,
Louisiana", State Dept. of Education, Bulletin, No. 1,

June, 1918.

2. (17) "Spelling Ability of Plumas County Children", California
State Board of Education, Supplement of California Blue Bulle-
tin, December, 1919.

Bs (is) John E. Worthington, "A Comparative Study of the Attain-
ments of Eighth Grade Pupils in the Rural and in the Town
Schools of Lake County, Indians, University of Chicago, 1918.

(Thesis, )
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1., In the report of thekNew York Survey we find this conclusion

a8 to rural schools: the results tend to show, "that the small

rural schools do work inferior to the large (four-room) rural

schools and that the latter seldbm reéch the standard norm. The

~small schools lag behind about a full year."

2. In the survey of the Gentry County public schools, Bert W.

Loomis reports that the rurgl schools were below ﬁhe.town schools

in all subjects tested. The‘rural schools_average almost one year

below the Sténdarda

3« Fred D. Cram cdncludes from the surey of rural schools in

Iowe,that rural children are mentally as bright és town éhildren,

but in achievement they afe consistently below the town children.
After reading~the reports of those who have compared

rural and town pupils in different parts of the United States,

ome is convinced that the only way to determine what the results

will be in any particular locality is to make the study and find out.

1. (19) Report on Rural Schools, New York Survey, Ithica, New York,

1922, Page 154-170.
2. (20} "Survey of Gentry County Public Schools," State Teachers
College Bulletin, Marysville, Missouri, 1922.
3. (21) "Pests and Méasurements in the BRural Schools," National

Bducational Proceedings, 1921.
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Chapter III.

The purpose of this thesis is to make a comp;rative
study of the pupils who have completed the eighth grade in the
rural schools and the pupils who have completed the eighth grade
in the town schools, at the time they enter the high schools =--
ninth grade =-- of Sumner county; Kansas. This is to be .done by
comparing the data received from the two Standerd Tests mentioned
below and a limited physical study.

In order to answer this thesis, it will be necessary
to answer these two questions:

'(a) In what respects, as shown by these data, are
the two groups alike?

(b) In what respects, as shown by these data, do the
two groups differ and to what extent #o they differ?

The National Intelligence Tests, Scéle;B, Form 1, was
used in testing mental ability and the Stanford Achievement Test,
Advenced Examination, Form A, was used as a test of Achievement,

For the physical data, a record was made of the following points:
height, weight, vision, hearing, teeth, and throat. These data

were obtained from the records made by the school nurses who examined
the children during the first semester, fall of 1925. Copies of
the‘Standérd Tests used and the form on which the physical data were

recorded are found in the Appendix.
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In this sfudy, the expression "high school™ will refer
to6 those high schools which include the twelfth grade in their
organization. There are four towns in the county that have the
ninth and tenth grades only in their high school. These schools
are not included in this study. The expressions "rural schools"
and "rural grades™ will be used to refer to those grade schools
in the county with less than three teachers in the grade organi-
zation -- the first eight grades. The expressions 'urben schools"
and "urban grades" will be used to designate those schools in the
county having three or more teachers in their grade orgenization.
In Sumner county, it happens that no school outside of an incorpor-
ated town has three or more teachers in its grade organization.
Pupils who did their eighth grade work in an urban school are
classed with the urban group. Pupils who did their eighth grade

work in a rural school are classed with the rural group.
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Chapter IV

During the summer of 1925 the author obtained the
conseﬁt of each high school principal and of each city superin-
tendent, in the towns where the tests were to be given, to get
the data used for this sfudy. Most of them were anxious for the
study to be made, offering 4o asgsist in every way possible. The
two Standard Tests were in the hands of the writer by Sepbember
15. The actual work of testing was not started, however, until
September 21, two weeks having been allowed for all of the high
schools of the county to complete their enrollment. The Stanford
Achievement Test was given tﬁe week of September 21 to 25.

The National Intelligence Tests were given the week of Septeﬁber
28 to October 2.

The Tests were given in each high school under the
supervision of the high school principal or superintendent of
city schools. The writer met with the one in each school who
was to give the Tests there and explained all of the details of
giving the Tests. Also, & manual of directions was left with
each administrator who was to supervise the giving of the Tests.
The writer was fortunate in having in each town, men in charge
of the Tests, who were both interested in the study and had had

more or less experience in handling Standard Tests.
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In four high sqhools the scoring was done in the
gchool where the Tests were given and undér the directipn of the
one giving'the Tests. In order to check against errors, all pap-
ers were rescored by the writer. The Tests from the other 8ix
échools were scored by the wrifeis

The Tests were given to the freshman class in each
of the ten high schools of Sumner County, Kansas. These high
schools are IOGatea ih the following towns: Wellington, Cald-
well, South Haven, Malvane, Conwey Sﬁrings, Belle Plaine, Ar-
gonia, Oxford, Milton and Milan. The total enrollments in these

high schools range from 500 to 50 in the order named above.
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How This Study Differs From Other Studies

This study differs from other studies of the same subject
in that the Tests were given to both groups, in each school, under the
same condition, at the same time, and by the same person. Most of the
studies on this subject have been hade from data obtained from Tests
givén to the two groups under different conditions. While it would
seem that the method used for giving the Tests used in this thesis
' ought to be the basis of a more accurate comparison, there is no
proof that such is the case.

Representativeness of the Two Groubs

In May, 1925, there were 235 who finished the eighth
grade in the rural schools of Sumner county. In September, 1925,

205 took one or both Tests given by the author, as shown by Table I,
column 3. This is 87.2 per cent of the number who completed the
eighth grade in'may. The number completing the rural schools in

the county was obtained from the records in the éffice of the county
superintendent of Sumner county. From these same county records and
from the records in the o\ffices of the city superintendents, we
found that there were 515ww§0 finished the eighth grade in the urban
schools of Summer county, iprby, 1925. In September, 1925, 274 took
one or both Tests, as showy py Table I, column 4. This is 87.5 per
cent of the number who dompleted the eighth grade in May, 1925, From
this it would seem that we are justified in making the statement that

the freshmen from the rural schools come as nearly representing the



entire number who completed the eighth grade as do the freshmen .
from the urban schools. If this be true, we dﬁ not have a more
selective group with the one than with the other. It wounld also
seem that the results obtained from comparing the two groups
should be relatively the same as théy.would have been, had the
study been made with these pupils‘while>they were in the eighth
grade.
Number Teking One or Both Tests

In these ten high schools there were 496 who took one
or both tésts. There were 17 who took the Achievement Test but
did not take the Intelligence Tests. There were 25 who took the
Intelligence Tests but‘did not take the Achievement Test. The
faeilure to teke both Tests was due to absence from school.
Table 1, page 24, shows the name of each town and the number from
each group teking the Stanford Achievement Test and thé number from
eabh group taking the National Intelligence Tests. Twenty-one of
Wellin gton's pupils and four of Caldwell's pupils who took the
National Intelligence Tests did not take the Stanford Achievement
Test. Wellington had two, Caldwell three, South Haven three, Milvane
thfee, Belle Plaine three, Oxford two, Conway Springs one, who took
the Stanford Achievement Test but did not take the National Intelli-

gence Tests. From this we see that those who did not take both Tests
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came mainly from the larger schools of the county.

Table 2, page 25, gives the name of each town and the
number of each group taking both Tests. There were 256 from the
urban group and 198 from the rural group. Stated in terms of
per cent of the total number who took both Tests, 57 per cent were
urban pupils and 43 per cent were rural pupils. This is prac-
tically the same per cent as the number from each group taking one
or both Tests who can be classified as urban and rural -- see
Table I, columns 3 and 4, The per cent is, urban -- 57.2, rural --
42.8.

Method of Pairing

It seems to the aujhoi thet the best method of com~
paring the two groués as to achievement is to eliminate, as
nearly as possible, the factors of intelligence and age. This
was done by pairing the two groups on the basis of intelligence
and age. In no case did the intelligence scores for each pair
differ by more than four points on the National Intelligence Test
score.’ In but few cases did the ages differ by more than four months.

This procesé of pairing produced 161 pairs which we
were able to compare as to achievement, intelligence and age being
as neérly equal a8 possible. The average difference in age was

«26 of a month. The results of pairing are shown in Table 3, page 26.
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It will be nofed that Qg and Q1 vary by .2 and .3 of one unit res-
pectively, but the medians are the same.

Using these 161 pairs, comparison in achievement 1s_
made for each of thé nine tests, the total scores in Reading and
Arithmetic, and aléo, the composite score for the entire Test.
This makes a total of>twe1versets of scores shown in tables

:which are nnmbered 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15.
Pages 29 to 40, inclusive.
Tables of Comparison Explained

Tables numbered 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15 show the results of these cﬁmparisons. A detailed explanation
of Table 4 wiil make the interpretation of these twelve tables
clear. In this table which shows the results of the Paragraph
Meaning scores, the mean for the urban group is 78,88 while ghat
of the rural group is 75.08 "diff of av." shows the difference be~
tween these two means. 1 is used to refer to the standard

. deviation of the distribution, e. g. 0~ for the urban group is 3.02

and 0—- for the rural group is 2.97. Oy —- read standasgderror
. is

for the average -- is obtained from the formla Oav =\Fﬁi-

® 6 2 4 o 2 5 e 6 8 8 e s s 6 e s e s e s e b e s e s s e s e 4 s

1. (22) "Statistics in Psychology and Education" Henry E. Garrett,
Page 121.

2. (23) see (22) above, Page 121.
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Its function ié to show,the limits within which the true average of
the distribution would lie. For example, in the urban group the
chances aré 997 in 1000 that the true average will lie within the
limits 78.88 + 30~ or 78.88 + 3 x ;237, or between 79.591 and 78.169.
The limits of the true average for each group are not shown since it
is the amount of difference between the two means in each test and
the reliabllity of this difference that we are concerned with in

this study. Another reason for not showing the 1imits of the true
average for each distribution is that, under the explanation of the
reliability of the difference io—diff) 1t will be seen how much above
zero the true difference would lie.

‘As stated above, "diff of av." shows the amount by which
the means or averages of the two groups differ‘ In the case of the
means in Table 4, the difference of the average is 3.80. How reli-
able is this difference? Or, stated another way, what afe'the chances
that there will always be a difference in favor of the urban group,
if the tests were repeated? These questions can be answered by

finding the reliability of the difference, written 6-diffes It is ob~

tained from the formila 07gige= y'ﬁ;% F 0oy + gy, mesns gy

® 4 5 8 8 s ° o e s e 6 6 & 6 & o 6 + 8 6 8 5 6 e 6 6 & e e e e s @

1. (24) See (22) above, Page 129 ff.

2. {25) See (22) abvove, Page 123 ff.
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of the urban group and OTavz means O'avjuf the rural group. In Table

‘4, Jaiff = -933. The chances are 997 inIlOOO that the true diff-
erences between the averages of the two groups lies within the limits,
diff. of av. + B3 0gifee In Table 4 it 1s 3.80 £ 3 x .333, or between
4,799 and 2.801. Again, we can be almost certain that the difference
between the means of the two groups will never be less than 2.801
which is the lowest limit of the true difference. Graph b5, Pagé 45,
illustrates the above points. The red bar showg the mumber of units
bhetween zero difference and the lowest limits of the’true difference
for each of the twelve comparisons. In no case does this lowest limit
reach zero. Its distance above zero varies froﬁ .438 in the Arithme-
tic Reasoning Test, to 19.9 in the Total Score, column 12. Stated in
sigma terms, the range is from 1.70- t0 52.4 0"« The top of the blue
bar and the top df the red haf mark the upper and lower limits respec-
tively, of the true difference for each set of the means for each of
the twelve sets of écores in the Achievement Test. The distance be-
tween these two limits indicates the number of units. In each case
this distance represents 6 Oaifrf,

2
If we will now divide the mean difference by the 0 4iff,

we shall find how far the zero difference lies below the mean in §

terms. Referring again to Table 4 and column 1, in graph 6, 3.80 =1l1.4 0.

« 333

® 5 6 6 6 6 8 4 s & T e 8 8 e & & 6 €6 ¢ & O & S O & 6 & 6 & ¢ 0 @ & o

1. (26) see (22) above, page 130.

2. (27) see (22) above, page 133.
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- Since 3 0~ indicates complete reliebility. Graph 6 shows how far the
zero difference lies pelow the mean difference in O° terms for each of the
twelve sets of scores. This graph shows that the difference varied from
4,7 0 in the Arithmetic Reasoning Test, to 55.4 O in the Total Score,
column 12, Again, this graph expresses in 0° terms, thq distance from the
top of the red bar in Graph 5, t& the zero line plus three sigma.

E. A. Indicates the difference in the means of the two
groups in terms of Educational Age as shown by norms set up for the
Stanford Achiévemént Test. In Table 4, it will be noted that this
difference is ten months in favor of the urban group. The results in
all of the Tests, excepting the #ests in Arithmetic, shown in Tables
8, 9, 10, are in favor of the urban group. In Tables 8, 9, 10, the
results show that the rural children do better work in.Aritﬁmetic, both
as to Computation and Reasoning, than do the urban children. Graph
4, brings out this fact more clearly:. This graph shows the mumber of
months of Educational Age that the two groups differ for each of the
twelve sets of scores. The letter at the top of the bar indicates wheth-
er the difference is in favor of the urban or the rural group. This
difference ranges from one month in the Arithmetic Reasoning Test, col-
umn 6, t0 eleven months in the Reading Total score, colummn 4.

The scores of the several tests have been weighted

by the authors of the Test so that they will give a composite score
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ag shown in Table 15, and column 12 in Graphs 1, 2, 3, 4, 5, 6, The
weighfing has been done in‘this manner: the number of correct answers
in the Paragraph Meaning test is.multiplied by two; the number of
problems correct in Arithmetic Computation and the numhér of corredt
enswers in Arithmetic Reasaniﬁg are multiplied by four; in both

Nature Study and geience and History and Literature the number of
correct anawefs, divided by two, is subtracted from t#e number of
correct answers; in Spelling-Dictation Exercise -- the number cor-

rect is multiplied by two.



TABLE I. NUMBER FRGM EACH GROUP TAKING THE STANFORD

ACHIEVEMENT TEST AND THE NUMBER TAKING THE NATIONAL INTELLIGENCE

TESTS BY TOWNS

Name of Town

Wellington
Caldwell

South Haven
¥nlvane

3elle Plaine
Oxford

Argonia

Conway Springs
Milan
‘Milton

Total

Stanford
Achigvenent Test

National
Intelligence Tests

Rural Urban

Rural Urban
63 98
21 61
47 1
14 . e
17 20
12 & 4
10 10

6 14

6 7
2 7
198 273

69 111
22 61
47 14
14 19
17 17
12 15
10 10
6 13
6 7
2 7
205 274

26



TABLE 2. NAME OF EACH TOYN AND THE NUMEER FROM EACH GROUP
TAKING BOTH THE STANFORD ACHIEVEMENT TEST AND THE NATEONAL INTELLI-

GENCE TESTS.

NAVE OF TOWN URBAN RURAL
Wellington ' 94 63
Caldwell 58 21
South Haven 14 47
Imlvane : i9 14
Belle Plaine ) ¥4 , 16
Oxford 15 12
Argonia, 10 10
Conway Springs 13 6
Milan ? 6
Milton 7 2
Total 256 : 198

Percent of total : 57 43



TABLE 3. FREQUENCY DISTRIBUTION SHOWING THE ARRANGEMENT OF
“THE 161 PAIRS OF SCORES/ON THE BASIS OF MENTAL TEST SCOHES,EEE:EEE[
WHICH ARE TO BE COMPARED AS TO ACHIEVEMENT. “

National Imtelligence

Test Scores Urban Group ‘ “Rural Group
165-169 1 1
160-164 2 | 2
155-159 | 7 7
150-154 ‘ 7 7
145-149 15 14
140-144 14 ' 15
135-139 ' 17 18
130-134 . 22 21
126-129 . 20 20
120~124 ‘ 14 15
115-119 13 11
110-114 | 12 ; 13
105-109 f 8 8
100-104 5 4
95=99 o 3 4
90-94 1 1
N =161 ‘ N =16l
Qz = 142.1 Qz = 141.9
M = 131 M= 131

119.6

Q) = 119.3 Q1
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TABLE 4. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH GROUP

ON THE STANFORD ACHIEVEMENT TEST IN READING: PARAGRAPH MEANING

Paragraph Meaning

Score Urban Rural
103-106 2 ) Urban Group
99-102 1 2 Mean = 78.88
95-98 10 2 0 = 3.02
91-94 ‘ 15 5 O ay= +237
87-90 13 8
8586 x 21 23 Rural Group
79-82 ; 23 16 0 = 2.97
7578 19 a1 Yean ~ 75.08
714 w18 Fav = 5
sr-m1 12 20 diff. of av. = 9.80
6366 10 10 O gipp = 9999
59-62 9 5  true difference between
55-58 3 8 4,799 and 2.801
51-54 5 5 3.80 = 11.4 O
47=-50 1l 3 +353
E. A. is 10 months in
4346 3 favor of Urban
59-42 | 1

N = 161 N =161
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TABLE 5. FREQUENCY DISTRIBUTION OF SCORES.MADE BY EACH

GRDUP ON THE STANFORD ACHIEVEMENT TEST IN READING: SENTENCE MEANING

Sentence Meaning

Score Urban Rural
80-83 1
; : Urban Group

76=79 , 5 ’ 2
7875 5 7

0~ =3,01
68~71 , 18 8 ’ 273

, ) o= = .

6467 21 12 av
60=63 21 24 Rural Group
56-59 : 15 13 Mean = 52.00
52=55 17 - 15 0 = 3.37
48-51 17 21 Cay = «265
4447 15 18

difference of av. = 3.42
40-43 8 12

oaiff = .38
36=-39 6 : 12

: - true difference

32=35 ‘ 6 6

between
£28-31 4 2

4.56 and 2.28
24-27 - 3
20~-23 1 3 .08
16-19 . 2 ‘E. A. i8 10 months
12-15 _ 1 in fevor of Urban
8-11 1

N = 161 N =16l
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TABLE 6., FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH GROUP

ON THE STANFORD ACHIEVEMENT TEST IN READING: WORD MEANING

Word Meaning
Score Urban Raral
80-83 S 3 2 Urban Group -
76-79 ’ 9 1 Mean = 57.50
72=75 . 12—~ 6 0 = 3.075
68-71 11 14 Opy— 242
6467 - , 12=-14 14 Rural Group
60-63 _ 20 17 Mean = 55.81
56=-59 20 18 O = 1.575
5255 20 22 O ay = o124
48-51 17 31
44-47 17 18 diff. of av. = 169
40-43 1l 12 OZL{; «R72
36~39 3 6 true difference
between
32=3b _ 5]
5 2.706 & 574
28~31 - 1
| 169 _ 6.2 0~
24-27 1 272 _
20-23 0 E. A. is 6 months in
: favor of Urban
16~19 0
12-15 1

N=-161 N =16l



TABLE 7. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH GROUP

ON THE STANFORD ACHIEVEMENT TEST IN READING: TOTAL SCORE

Total Reading

Score Rural Urban
252-259 , 1
244251 1 6 Wr'bg.n Group
236-243 2 10 Mean = 192.45
228~235 8 11 o X 3.672
220-227 5 9 O-ay = +268
212-219 10 13
204-211 17 10 Raral Group
196-203 10 13 Mean = 181.32
188-195 13 20 o~ & 3,93
180-187 17 9 . QOray = <307
172-179 12 17 TEEL. of ave = 11.13
164-171 Y 13 Ogies :)-428
156-163 13 7 ‘true difference

' between
148-155 11 7 12,414 & 9.846
140-147 9 7 11.13 - 2‘6 o
132-139 6 4 "428

E. A, is 11 months

124-131 4 4 in favor of Urban
116-123 2 1
108-115 1
100-107 1
92-99 1

N=161 N =161



TABLE 8. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH GROUP

ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: COXMPUTATION

Computation Score

170-177

162-169
154-161
146-153
138-145
130-137
122-129
114-121
106-113
98~105
90-97

82-89
74-81

66-73

Urban

12

14
28
22
15

17
17

14

’N = 16l

Rural

17
- 20
33
22

10
14

N =16l

Urban Group
Mean = 123.22
o & 2,77

0 py = +218

Rural “roup

Mean = 127.19
0 % 2.41

- 2190
o—av - 19

33

diff. of av. & 3.97

O-airr = %89
true difference
between

4.837 & 3,103

«289

E. A. is 6 months

;n favor of Rural



TABLE 9. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH GROUP

ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: REASONING

Reasoning Score Urban Rural

140-147 1 2
132-139 2 1 Urban Group
124-131 6 5 Mean - 94116
116-123 ' 16 12 o = 2.42
108-115 14 13 &gy =490
100-107 25 31
Rural Group
92-99 .23 31
Mean — 95.36
84-91 21 20 .
o %2.4
76-83 21 24
68075 , 20 13
60~67 8 4 diff. of ave 1.20
52-59 2 2 O-aips = <254
44-5) 1 2 true difference
. . between
36-43 1 1 1.962 & .438
N = 161 N =161 1.20 = 4,7 &

254

E. A. is one month
in favor of Rural
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TABLE 10. FREQUENCY DISTRIBUTION OF SCORES IMADE BY EACH GROUP

ON THE STANFORD ACHIEVEMENT TEST IN ARITEMETIC: TOTAL SCORE

Total Arithmetic

Score . Urban Rursl
312-323 1
300-311 1
: . Urban Group
- 288-299 4 2
o Mean = 216.19
276-287 6 8 '
0~ = 3.30
264-275 12 6
O gy = «260
252=-263 8 x7
240-251 11 12
‘ Rural Group
228=-239 21 25
' Mean = 222.596
216=227 22 23 '
0~ - 2.52
204-215 13 20
) Cav = 199
192-203 13 17
180-191 _ 20 17
' diff. of ave. = 6.41
168-179 15 5 :
0~giffr = .328
156-167 . 6 4
‘ : ‘ true difference between
- 144-155 5 2 7.394 & 5.426
132-143 1 6.41 = 19.5 &
«328
120-131 1
E, A, is 5 months in favor
- 108-119 3 1 of Bural

N =161 N = 161
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TABLE 11. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH

GROUP ON THE STANFORD ACHIEVEMENT TEST IN NATURE STUDY AND SCIENCE

Nature Study and

Science Score Urban Rural

91295 1l

86-90 4 3

81~85 12 4 Urban Group

76-80 ‘ . 22 17 Mean = 65.33

71-75 | 25 24 o = ‘2.68

66=70 _ 18 20 . O avy = +211

.61-65 24 29

56-60 ' 14 19 Rural Group

51-55 19 14 Mean = 62.60

46-50 4 12 0 =~ 2.28

41-45 9 4 0, = +180

36-40 : 5 5

31-35 4 3 diff. of av. = 2.73

26-30 1 o aifg = o277
N =161 N =161 true difference between

3.6l & 1.899

 2.7% - 9.8 O~
277

E. A. is 3 months in -
favor of Urban
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TABIE 12. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH

GROUP ON THE STANFORD ACHIEVEMENT TEST IN HISTORY AND LITERATURE

History end Literature

Score Urban Rural
80-85 5 3
74~79 | 8 ‘ 4 Urban Group
68—75‘ 16 6 Mean = 50.84
62-67 . 13 14 o = 2.69
5’6-61 19 12 O gy = +212
50~55 17 28
44-49 33 24 ; Rural CGroup
38-43 17 19 | Mean = 45,74 |
32=37 13 17 G- = 2.70
26-31 9 15 O av = +213
20-25 -9 10
diff. of av. 5.10
14-19 ‘ 1 4 ‘
615 1 5 o_diff = ,301
true difference between
2-7 ‘ 2 6,003 & 4.197

N=161 N=161 5.10
2o = 16.9
301 o

E. A. is 6 months in
favor of Urban
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TABLE 13. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH

GROUP ON THE STANFORD ACHIEVEMERT TEST IN LANGUAGE USAGE

La.ngaagé Usage

Score Utban Rural
55=58 1l
51=-54 4 3 .
Urban Group

47-50 8 4

Mean = 33.37
43-46 . 18 11

0 = 2,52
39-42 16 18

O=gy = +198
35=-38 22 18
31-34 29 1l9 Rural Group
27-30 24 29 Mean = 30.16
23-26 15 19 O = 2.59°
19-22 10 15 Ogy = +204
15-18 | 8 14 ‘
11-14 4 6 diff. of av. = 3.21
7-10 ' 2 0 diff = 284
3-6 1 3 true difference between
0-2 1

4,062 & 2,358

N= 16l N =161 J.21 - 11.3 o
28% T

B. A, 1s 9 months in
favor of Urban



39

TABLE 14. FREQUENCY DISTRIBUTION OF SCORES MADE BY EACH

GROUP ON THE STANFORD ACHIEVEMENT TEST IN SPELLING: DICTATION

EXERCISE
Spelling Score Urban Ruaral
202-209 6.7 5
194-201 9 1 Urban Group
186-193 . 11 6 Mean = 155.72
178-185 9 14 o = 3.47
170-177 18 12 0y P .275.
162-169 18 _ 27
154-161 19 18 ‘Rural Group
146-153 13 15 Mean = 153.44
138-145 14 16 o = 2.97
130~-137 12 v 18 U av = ,234
122-129 4 11

: diff. of av. = 2.28
114-~121 9 11
‘ O-gipp = +360
106=113 10 5

true difference of

98-105 6 2 av.2is between

3.28 & 1.20
N=161 N = 161

2.28
== = 6.3 07
« 360 6.3

E. A. is 3 months
in favor of Urban
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TABLE 15. FREQUENCY DISTRIBUTION OF COMPOSITE SCORES MADE

BY EACH GROUP ON THE STANFORD ACHIEVEMENT TEST

Composite Score Urban Raral
970~999 1

940~969 2 2
910-939 1 2
880-909 (4 3
850-879 7 6
820-849 10 1
790-819 10 14
760-789 14 15
730~759 16 18
700~729 19 16
670-699 14 20
640-669 22 , 17
610-639 11 15
580-609 9 14
550-579 5 © 10
520~549 7 3
490-519 4 3
460-489 2 3
430-459 ) 0
400~429 1

N =16l N =16l

Urban Group

Mean = 713,32
0= 3.538

o~ = .279

av
Rural Group

Mean =’692s27

o~ = 3.275

c-av = 258

diff. of av. = 21.05

O~qipp = +580

true difference of
ave. is between
22.19 & 19.9

21.05 -

=80 - 55.4 O

E. A. i8 4 months in
favor of Urban Group
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MEANING OF GRAPHS 1, 2, 3

Graph i shows the medn score made by each group in
each test. From this graph it can be seen by how much one group
surpasses the other for each test and by how much both groups
fail to’reach the norm set for pupils at the beginning of the
ninth grade. Neither group reaches the norm set for any of the
nine tests. The urban group surpasses the rural group in sll
tests excepﬁing Arithmetic. The urban group falls lowest in
Arithmetic Computation, while the rural group made its lowest
score in language Usage.

Graph 2, Page 42, shows the number of months in
Educational Age that the urban group falls below the AR set by
the Stenford Achievement Test for pupils entering the ninth
grade. Column 5, which represents test 4 in Graph 1 shows‘that
it misses the norm farthest -- 19 months == in Arithmetic Computa-
tion and column 8, which repreéents test 6 in Graph 1, shows that
if comes closest to the norm -- four months -- in Nature Study and
Science.

' Graph 3, shows the number of months in Educational Age
that the rural group falls below the norm set by the Stanford Achieve-~
ment Test for pupils entering the ninth grade. Column 10, which
-represents the rural group's'scofe in Test 8, Graph 1, shows that it

misses the norm farthest in this test. Column 6, which represents
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the rural group's score in Test 5, Arithmetic Reasoning, ‘shows

it came closest to fhe_norm in this test. A cowpafison of Graphs
2 and 3, shows that the rural group is farther from the norm in
all tests, excepting Arithmetic Computation, Arithmetic Reason=-

ing, and Arithmetic Total, than the urban group.



GRAPH I

43

THE VEAN ¥ADE BY EACH GROUP IN EACH TEST ALSO THE

NUMBER OF POINTS THAT EACH MEAN IS BELOW THE NORM SET

FOR THE STANFORD ACHIEVEMENT TEST

EDUCATIONAL PROFILE CHART: ADVANCED EXAMINATION

Test 1)l dest 2.1 iPeat 2. Test 4, Test s, . Test 6, | Test 7, | Test 8, | Test o, Educa- | Chrono-

Parag. | Sent. | Word I%ei‘sl‘ Arith. | Arith. Atr 1?;1' Na. St.| Hist. | Lang. | Dicta- ggot:é tional | logical | Grade*

Mean. | Mean. | Mean. | © Comp. | Reas. o & Sci. | & Lit. | Usage | tion Age Age

-102 —75 -82 —259 -179 -132 -311 -86 -84 -54 -206 -100 -18-6

-102 -75 -81 -258 -175 -132 -307 -85 -83 -53 -204 - 99 -18-4

-101 -74 -80 -255 -171 —131 -302 -85 -83 -53 -202 - 08 -18~-1

-101 —74 ~79 —254 -166 —-131 —297 -84 -83 -52 —-200 - 97 -17-11

-101 -73 -79 —253 -161 -130 -291 -84 -83 -51 -198 — 96 -17-8

-101 -78 -78 -252 -157 -130 —287 -83 -83 -50 -195 - 96 -17-6

-100 —72 -78 —250 -152 -130 -282 -82 -82 -50 -194 - 94 -17-4

-100 —72 -77 —249 -148 -129 —277 -82 —-82 —49 -191 - 03 -17-2

~ 99 -71 ~76 —246 —147 -127 —274 -81 -81 —48 -190 - 92 -17-1

- 98 --70 -75 —243 —147 -124 —-271 —80 -80 —47 -189 - 91 -16-11

- 96 -70 -74 -240 -146 -122 -268 -80 78 —47 -187 - 90 -16-9

- 95 —69 -73 —237 —146 -119 -265 - |-79 ~77 —46 -186 - 89 -16-8

- 94 —68 -73 —235 —145 -117 —-262 -78 -75 —45 -185 - 88 -16-6

- 92 -67 -72 -231 —145 -114 -259 -78 -74 —45 -183 - 87 —16-5

- 90 -67 -71 —-228 ~145 -112 —257 -77 -72 —44 -182 - 86 ~16-3

- 89 -66 -70 —225 —144 -110 254 -77 -70 -43 -181 — 85 -16-2

- 88 —65 -69 —222 —144 -107 —-251 -76 —-69 —43 -179 - 84 -16-1

. -65 -68 —220 -143 -105 —248 -75 -67 -42 ~178 - 83 -15-11

- 86 -64 -67 —217 —142 -104 —-246 -74 -66 —41 -176 - 82 ~15-10 -10.0

- 85 -63 -66 -214 -141 -103 —244 -73 —65 —40 -174 - 81 -15-9 - 9.8

- 84 -62 -65 -211 -140 -102 ~242 -T2 -63 —40 -172 - 80 -16-7 |-Adult |- 9.7

- 83 -61 -64 —-208 -139 -101 -|—240 -71 —62 -39 -170 - 79 -15-6, |-17-9 |- 9.6

- 83 -60 -63 -206 —138 -100 -238 ~69 -61 -38 -168 = 78| -16-4 -16-9 |- 9.3

PR~ D LI B -62 =203". . |=137... .= 99" [-236 = ;1%:2 =16-2 = 9.2

i8] -58 oL 02000 o130 e 98 a8 L —15-1 1=15-9 (= 'g' % |

- 81 -07 -60 -198 -134 - 97 —231 - -14-11 |-15 ‘

- 80 -56 -59 -195 -133 — 96 —229 — -14-9 |-1 - 8.8

- 79 —56- BTN P —132 - —227 - -14-8** |-)4-9 |- 8.6

-~ 78 -54 -58 -190 -131 4 — -14-6 14-6 |- 85

- 77 -54 -57 -188 -129 92 —221 -14v4 |- 84

- 77 -63 5 -186 ~ 91 1 —14- -14-2 (- 8.2

- 76 :5“§/~56 —-185 - 89 — -14-0 ' |~ 8.1

—  Ti— -55 = — 87 -212 -13-10 |-13-10 |- 8.0

- 74 —-52 -54 -1 - 86 —-210 -13-8 -13-8 |- 7.9

- 74 -51 -54 -179 - 84 -207 -13-6 |-13-6 |- 7.7

- 78 -51 -63 ~-177 -121 - 183 -204 -13-6 |-13-6 [- 7.6

- 72 -50 -53 -175 -120 - 81 -201 -13-3 -13-3 |- 76

- 71l [-50 -52 -173|  |-119] |- 80| |-199 —13-2] -13-2 |- 74

- 71 -49 -51 -171 -118 - 78 -196 -13-0' [-13-0 |- 7.3

= 70 —48 =51 -169 -117 ~ 77 -194 -12-11 [-12-11 |- 7.2

- 70 -47 -560 —-167 -117 - 756 -192 -12-9 (-12-9 |- 71

- 69 —46 -49 -164 -116 - 73 —189 -12-8 -12-8 __ |- 7.0
Urban

Rural
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Graph 7

This is & percentile graph of each of the two groups
/in the National Intelligence Tests. It is shown by this graph
that the median intelligence for the entire group of urban
pupils is higher than the median for the entire group of rural
pupils. ( |

The median score in intelligende for the urban group,
as gshown in Graph 7, is 133. The median score in intelligence
for the rural group; as shown by Graph 7 is 129. A scorel of
133 in the Nati6h31 Intelligence Tests equals a Mental Age of 15 years
and six months. A score 8f 129 equals a Mental Age of fourteen
years énd four months. The difference between the Mental Ages
of the two groups shows that the urban group is one year and
four months ahead of the rural group. The average chronological
age for the urban group is 14 years, and 10 months while the av-
erage chronological age for the rural group is 15 years and 4
months. The Mental Age of the urban group is 8 months above its
average Chronélogical Age. The Mental Age of the rural group is one
year below its average Chronological Age.
1. (28] Napional Intelliéence Tests, Manual of Directions,

Supplenent 3, Table 3.
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Finding the subtotals.
column of frequencies and place in the square to the right
of each frequency the sum of the frequencies up to and
including that frequency. In the subtotal column under
6th grade (Fig. 1) there is 1 score in the first interval, a
subtotal of 2 to and including the second interval, a sub-
total of 4 to and including the third interval, etc., and 50
to and including the last interval. This last “ subtotal ”’
(50) should equal the number of pupils in the class, as en-
tered at the top of the column. )

Reducing subtotals to per.cents. In the column headed
“ Per cents " write opposite each subtotal the per cent that

* subtotal is.of the whole number of pupils in the class. In
Figure 1 under Grade 6, 1 is 2 per cent of 50, 2 is 4 per cent
. of 50, 4 is 8 per cent of 50, etc., and 50 is 100 per cent of 5o.

It is not necessary to reduce subtotals to per cents
when use is made of the Scale Chart A printed opposite
the Percentile Graph. The method of using the scale
charts is given below. -

Locating the points in the graph. First place a dot. at
the left edge of the graph on the horizontal line representing
the lower limit of the lowest score interval containing a
score. Next, place on the next line above, a dot having a
distance to the right of the left margin of the graph equal
to the lowest number in the “ Per cents *’ column, according
to the scale at the foot of the graph. (In Figure 1 the
second dot in the percentile curve for the 6th grade is
placed 2 units from the edge of the graph.) Next, place
on the next line above, a dot having a distance to the right
of the margin representing the next per cent, etc.  (The
third dot represents 4 per cent, etc and the last dot rep-
resents 100 per cent.)

Use of the scale charts. Scale Chart A on the back of
each Percentile Graph is provided to simplify the process
of plotting the points in the graph. It is used as follows:
Let us take the case of the 6th grade, there being 50 pupils
in the grade. Find Scale 50 on Scale Chart A, according
to the numbers at the right. This line is divided into
exactly 50 equal parts by the slanting lines in the chart.
Each space, therefore, represents g5 or 2 per cent of the
width of the graph. The second dot in the 6th-grade
percentile curve (Fig. 1) is to be placed ]ust % of the dis-
tance to the right of the margin. This is just 1 space on
Scale s0. The third dot is to be placed just 2 spaces to the
right of the margin, the fourth point just 4 spaces to the
right of the margin, etc., according to Scale z0. By the
use of Scale 41, the points have been plotted in the same
way for the 7th grade.

By detaching one of the copies of Scale Chart A, folding
it on the proper scale, and applying it to the Percentlle
Graph, the width of the graph may be divided into any
number of equal parts from 40 to 100. By letting 2 or 4
graduations represent I unit, or letting 1 graduation rep-
resent 2 units, the width of the graph may be divided lnto
any number of equal parts from 1o to 200.

Drawing the curve. Draw a smooth curve through the
dots plotted as described above. This is the percentile
curve.

} 'Graduating the vertical scale. Inasmuch as the Per-
centile Graph'is arranged to be used with different tests
having different ranges of scores, it is not possible to pro-
vide a scale on the so-percentile line which will fit all cases.
~Scale Charts B to G are provided, therefore, opposite
Scale Chart A for graduating the spaces between horizontal
" lines to scales corresponding to groupings of 1, 2, 3,4, 5,
and 10 units to the interval. By applying the appropriate

Begin at the bottom of the

one of these scales to the Percentile Graph, the score rep-"-
resented by the point at which a percentile curve cuts the
so-percentile line, or any other percentile line, can be read
to the nearest unit. To graduate the vertical scale of the
Percentile Graph to correspond to agrouping in intervals
of 5 units, as in Figure 1, use Scale Chart F; when intervals
of 3 units are used, as in Figure 2, use Scale Chart D; etc,

Finding the median score of a class. The point where
the percentile curve cuts the 5o-percéntile line represents
the median score of the group.! In Figure 1 the median
scores of the 6th and 7th grades are, respectwely, 45
and so.

Finding the variability of the scores of a class The -
points at which the curve cuts the 25- and 7s5-percentile
lines represent the lower and upper quartile scores of a
distribution. The interval between these is the inter-
quartile range —a very convenient measure of the scatter
of the distributions. In Figure 1 the interquartile ranges
for the 6th and 7th grades are, respectively, 14 and 13
points (6th grade from 38 to 52, and 7th grade from 43 to -
56). This shows the variability of the scores of the two
grades to be about equal. The variabilities of the scores
of the two grades in Figure 2 differ considerably.

Overlapping of classes. It will be seen by a glance at
the percentile curves in Figure 1 that the 7th grade is only
slightly better than the 6th and that the distributions of
scores of the two grades overlap very markedly. =~ A con-
venient way of expressing this overlapping is to say that
31 per cent of the 7th grade fall below the median of the
6th, or that 3x per cent of the 6th grade exceed the median
of the 7th. The overlapping is less marked in Figure 2.

Percentile rank in class. If an individual makes a score
exceeding 75 per cent of the scores of his class, he is said
to have a percentile rank of 75 in his class; and the same
for other percentages. The percentile rank of any individ-
ual among the members of his class may be found from
the percentile curve representing the scores of his class
as follows: Suppose an individual in the 7th grade has
made a score of 58. Find the point 58 on the vertical scale -
in the Percentile Graph and move the pencil horizontally
to the point at the same height on the percentile curve for
the 7th grade. This point represents on the horizontal
scale a percentile rank of 8. The percentile rank of the
individual among the members of his class is, therefore,
80, which means that his score exceeds the scores of 8o
per cent of his class. A score of 58 represents a percentile .
rank of go among the members of the 6th grade.

Use of the Percentile Graph in regradmg A description
of the use of the Percentile Graph in regrading and classi-
fying is given in the Manual of Directions for the Otis
Classification Test,? page 49.

Those who wish a more thorough understanding of the

‘meaning and use of the Percentile Graph — how it is re-

lated to other forms of graphic representation of distribu-
tions, how it may be used in finding the correspondence .
between scores in different tests, between scores and scholar-
ship marks in order that these may be averaged, etc., are
referred to-the Primer of Statistical Method by Arthur S.
Otis. This book is now in preparation and will be pub-
lished by the World Book Company.

1The value so foind may not be exactly the same as the median
found in the usual way by counting to the middle paper in order of
score, but if not, the median score found by means of the curve is con-
sidered to represent the dxstnbutmn better and to be in that sense.
more nearly accurate, L

2 Published by World Book Company, Yonkers-on-Hudson, New
York.



UNIVERSAL PERCENTILE. GRAPH

By ArtHUR S. OTIS

DIRECTIONS

Purpose. In order to compare the score of a pupil in a
test with the scores of the class as a whole or to compare
two or more classes, the most effective way is to draw a
percentile curve for each grade or class on a Percentile
Graph. The Universal Percentile Graph is designed for
use with any test. The method of drawing a percentile
curve is given in full below. One not familiar with per-
centile curves will appreciate their significance after study-
ing the directions for drawing them.

A percentile curve shows at a glance not only the median
score of a class but also the range and variability of the
scores. It shows at a glance just what per cent of the scores
of the class is exceeded by the score of any given individual
and just what per cent of the class attains or exceeds any
given score. Two or more curves on the same graph show
very vividly the amount of overlapping of the scores of
different classes. ‘

General procedure. The steps taken in drawing the

’percentlle curve are: (1) distributing the scores, (2) find-
mg the subtotals — number of cases to and including those
in each interval of score, (3) reducing these subtotals to
per cents of the number of cases in the group, (4) locat-
ing points in the graph representing these per cents, and
(3) drawing a smooth curve through these points.

Provision is made for distributing the scores of two groups

" of individuals on one Percentile Graph sheet, and from these

distributions two percentile curves may be drawn. The
scores of additional groups may be distributed on other
Percentile Graph sheets, or any sheet of paper, and as many
curves drawn on one graph as may be conveniently dis-
tinguished.

The blank spaces at the top of the sheet should be filled
as shown in the sample Percentile Graphs (Figs. 1 and 2).

Distributing the scores. First, choose a suitable interval
of score (number of units to be grouped into one interval)
so that the distribution will not be too long for the graph
or so short as to be unduly cramped. Next, enter in the
column at the left headed ““ Score ” the intervals of score
chosen, such as o—4, 5-9, 10-14, etc., as shown in Figure 1,
or o-2, 3-5, 6-8, etc., as shown in Figure 2. Next, in one
of the columns headed * Tallying,” distribute the scores
of a grade by putting a short mark for the score of each
individual opposite the interval of score within which the
score falls.  For example, Figure 1 shows that in the 6th
grade two pupils made scores between 65 and 69 in the Otis
Achievement Test,! two pupils made scores between 6o and
64, five made scores between 55 and 59, etc.  The number
of tallies, which tells the number of scores falling within
any interval of score, is called a “frequency.” The fre-
quency of scores of 6th-grade pupils between 50 and 54 is 8.

1This is Part I of the Otis Classification Test.
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TABLE 16

This table shows the results of the data obtained from
the reports of the school murses. Not all of the high schools in
Sumne? coﬁnty had their pupils inspected, but we were able to get the
data for 310 pupils who were examined. This number included 208 from
the urban group and 102 from the rural group.

The numbers in the first two columns show the number of
'pupils reported under each head for each of the two groups. Columns
3 and 4, show these results in terms of per cent for each group.
Columns 5 and 6,,show the difference in per cent for each item in
cplumns 3»andb4,rthe difference in per cent being placed in the column
hgvingrthe higher per cent in columns 3 and 4. A closer inspection
qf cqlumns 5 and 6, will revegl the fact that the per cent of each
group which is nprmal in ﬁeight, vision, hearing, and teeth is prac-
tically the same. Butvthe difference in per cent.of pupils normal
1n tonsils, adenoidal growth, and thyroid and lymph glands is quite
marked. It is also interestlng to note from columns 3 and 4, that
more than half -~ 58.3 per cent of the urban and 52.9 per cent of
the rural =~ of each group are below normal in weight; While 19.5
per cent of the urban group and 15;6 per cent of the rural group
are reported as having defective vision, only 8.1 per cent of the ur-
> ban group and 7.8 per cent of the rural group are reported as wearing

glasses. 4l. 3 per cent of the urban group and 42.7 per cent of the
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rural group have defective teeth. Practically the same per cent of
each group has infected tonsils, urban 29.8 per cent and rural 28.4
per cent. About one-fifth of the pupils of each group hasg had its
tonsils removed, about one-eighth has had its adenoids remdved.

. There is a much laréer per cent Qf enlarged thyroid and lymph glands
among the pupils of the urban group than among the pupils of the

rural group, 19.2 per cent 1o 6.8 per cent.



TABLE 16. PHYSICAL DATA SHOWING THE NUMBER INCLUDED UNDER
EACH HEAD FOR EACH OF THE TWO GROUPS ALSO, THE PER CENT FOR EACH
GROUP AND THE DIFFERENCE IN PER CENT

No. for Each Per Cent for Group Having

Group Each Group Highest Per Cent

Wéiéht o Urban rural urban fural  urban  rural

;;;m;l 34 12 12.4 11.8 o6

Overweight 61 36 29,3 35.3 6.0

underweight 113 B4  58.3 52.9 5.4
Vision

normal 150 86 80.5 84.4 3.9

astignatism 14 7 6.7 6.8 a

hypermetropia 12 2 5.7 1.9 3.8

myopisa 3 1 l.4 1.0 W4

eyes different 12 8 5.7 5.9 .2
Wears Glasses ,

yes 17 8 8.1 7.8 .3

no 191 94 9119 92.2 : )
Hearing

normal 192 95 92.3 93.3 1.0

defect slight' 7 2 o4 1.9 1.5

defect ﬁafked 3 2 la4 1.9 , 5

ears differ 6 3 2.9 2.9 0. 0



TABLE 16 (contirmed)

urban rural urban rural

Teeth

no cavaties 122 .

cavaties 86
Tonsils
normsal 55

large for age 45

infected 62
removed 46

Adenoidal Growth

none 150
slight - 24
marked 7
removed a7

Enlarged Glands

(thryoid &
lymph) 40

58

13
37
29

23

61

21

15

58.7

41.3

26.5

2l.6

29.8

22.1

7241
11.5
.4

13

19.2

57.3

42.7

12.8
3643
28.4

22.5

59,9

2l.5

3.9

14.7

6.8

urban rural

l.4
l.4

13.7
14,7

l.4
iy

12.2
10.0
5
1.7

12.4
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CHAPTER V

SUMMARY AND CONCLUSIONS

From the data presented in Chapter IV, the following
anaﬁers t6 the qpestions»raised in Chapter III can be made:
A. The two groups are alike,

a. Both the urban and the rural groups are below the
norm set by the Stanford Achievement Test for pupils entering the
ninth grade. A

b. As shown by the physical date, the two groups are
closely alike in weight, vision, hearing, and teeth.:

B, The two groups differ,

a. The Mental Age for the urban group is one year and
two months higher fhan it is for the rural group.

bs The urban group is ahead of the rural group in all
of the sets of scores in achievement, excepting those in Arith-
metice In the sets of scores in which the urban group surpasses,
the range is from 11 months in the Reading Total scores Graph 4,
to 3 months in both Nature Study and Science, and Dictation., In
the Arithmetic scores the rural group surpasses the urban group
from 6 mdnths in Arithmetic Computation to one month in Arithme-
tic Reasoning. 1In each gfoup of scores compared in the Stanford
Achievement Test, the BReliability of the Difference was more than
3 sigmas.

c. 13.7 per cent more of the pupils of the urban group
has normal tbnsils and 12.2 per cent more of the pupils of this group

is without adenoids than among the pupils of the rural group. 12.4
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per cent more of the pupiis of the rural group is without enlarged

thyroid and lymph glands than of the pupils of the urban group.
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APPENDIX

PHYSICAL DATA

Date.....(.....

10NmeOinghSGhOOIocgoooocoto-oooao;aio-on.

2.Pupil.....‘.;.....‘.......;..s..-.....-

last name first name middle hame
5'.Age.&..‘.;.. ¢ & o o o o o Sex...;'.......;
_Yyears months

4. Height, incheg ¢ o« ¢ « « & Weight, POUNAS ¢ ¢ ¢ o ¢ o o o ¢ 0 o o

5, Pounds overweight « « ¢« ¢ « Pounds underweight <« o« ¢« o o ¢ o« ¢ o o

Underscore the term thaet applies
R L R L R, L R L
6. Vision - normal, Astigmatism, hypermetropis, myopia
7. Does the pupil wear glasses? Yes. No.
R L R L
8. Hearing - normal, degree of defect slight, marked.

9. Teeth = no cavaties,‘cavaties.
10, Tonsils = normal, iarge for age, infected, removed.
11. Adenoidal Growith - none, slight, marked, removed.

12, Enlarged Glands - thyroid, lymph.



NATIONAL INTELLIGENCE TESTS
SCALE B—FORM 1

'Prepared under the auspices of the National Research Council by M. E. Haggerty,
L. M. Terman, E. L. Thorndike, G. M. Whipple, and R. M. Yerkes

Name ..o.viloen il aienneeiivivennss P Grade........ Boyorgirl..........
First name Last name.
Dateof birth ........c. ... ... ... e s e e e e .
, Month Day Year Years Months
Birthplace of parents ........................ S P .Race...........
Father ‘Mother .
. Name of teacher................... bt e e a B e e B U Ceeienireaes
Name of school ...................... R s msmskEasEsmEisusAEEEERTE AT .
" Name of city .. ... N S S S e
Date of examination ......... ... ..ottt e EE MW P S AR AL S ge SN
¢ # E s .
TEsT Ricuts MgeTHOD ScorE
1 X2=
‘g _
3 _ (Wrongs _
43 - o=
Wrongs
5
- )=
ToraL Sum
- \ : Xkl e ‘3
QQIf you completed the eighth grade 1n a town school answer these f

f;ouestlons' Name of school...........;;;} Name of town........... :
%ij you completed the elghth grade 1n a country school answer
afthese questlons Name of scnool .}{}{{ };.{ A rNumber of

jschool distrlct......,‘County 1n whlch school 1s looated........?i




~ Exercise 1

Do this work in arithmetic as quickly as you can without making mistakes. Try
each example as you come to it. Look carefully at each one to see what you are to do.

Scale B. Form 1.

Begin here (1)
: Add
4
2

®)
Divide

11+8=

(2)

.~ Multiply |

4X5=

(6)
Multiply

5073
9

(3)
Add

82
25
19

(10

Multiply

3584
26

(4)
Subtract
13
5

8)
Subtract

4=



- Test 1

Scale B. Form 1

Do this work in arithmetic as quickly as you can without making mistakes. Try
each example as you come to it. Look carefully at each one to see what you are to do.

Begin here (1) @)
Add Multiply

1 2X3=
5

RG] (8)
Add . Subtract

24 16
27 .
15

(18)
Add

$ 80.41
1.00
10.20
.04
-203.00
3022.02

a7
Divide

4=

[

(20)

1239 of 160=

\

[4]

8 () )
Subtract Divide - Add
5 98 19
2 s
(9) (10) 1)
.Divide Multiply Subtract
18+4= 6084 37344
7 14853
(14) (15)
" Divide Subtract.
48)1536 126.16—23.88 =
(18)
Multiply
2493
25
‘ (1)
" Multiply
63 1b. 8 oz.

6 3

(6)
Multiply

26
3

(12)
Divide

1 380+7=

(19)
Add

1 hr. 85 min.
47 min.
2 hr. 10 min.

(22)
~ Subtract -

8.3—-38.00072=
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Exerczse 2

Sheep eat mostly nuts grass fruits bread

Scale B. ‘ Form 1

SAMPLES { ) — ‘
The number of cents in a dime is 2 5 10 25

In each sentence draw a line under the one word that makes the sentence true.

Begm here \

‘1 The number of days in a week is 5 6 7 12........ Cmmsawanke ey
The kitten is the young of the  dog cat lion sheep.............. Lt
The day before Thursday is | Wednesday Tuesday Fnday Monday
Cheese comes from butter plants eggs milk.....................

Cr- = 0 W

. Leather comes.from - cotton wool skins bark...... e R

An animal that moves very slowly is the . snail squirrel rabbit deer -
The elm is a kind of ~ bush flower vine tree ............. S aahar
Soap is made from  sugars fats- pears lemons....................

© B I >

Easter comes in fall winter spring summer...... e mA A E e ,
10 Figs grow ona bush stalk tree vine......... e OIS \

11 America was discovered by =~ Drake Hudson Coluinbus Raleigh. ...
12 Glass is made of  sand gravel clay mica..... o e R ‘

13 The highest price per pound is usually paid for =~ flour sugar coffee salt 18

14 Pearls are obtained from mines elephants reefs - oysters...... inwn
15 The tadpole is the young of the fish frog lizard crayfish ..........

16 Cypress is a kind of machine food fabric tree......... EURUT .

(51 -



Scale B. TForm 1

Test 2

In each sentence draw a line under the one word that makes the sentence true, as
shown in the samples. .

{ Sheep eat mostly nuts‘ grass fruits bread

SUHRTER { 11y o sunbier of Sl o a dimeis 2 5 10 25

|
A

. -Begin here ) .
1 The day before Sunday is  Friday Monday Saturday Thursday ........ oo 1
2 Ripe strawberries are black green blue red................... S T 2
3 Raisins are dried cranberries currants gooseberries grapes.............. 3
4 Theaxleisapartofa bed ax chait wagon............................ 4
5 Most spiders spin webs to catch birds fish flies snakes................. 5
6 A net is used in playing croquet football golf temmis .................... 6
7 The buffalo looks most like a cow deer sheep wolf ..................... 7
8 New Year's Dayis  April1 December:1 Januaryz Julyr................ 8
9 ‘““Hiawatha ” was written by Cooper Longfe]low Poe Whittier ........... 9
0 A country that fought on Germany’s side was - Greece Holland Roumania Turkey 10
11 Diamonds are obtained from -mines oysters reefs whales................ 11
12" An animal with a painful sting is the cricket hornet locust salamander.... 12
13 The month before October is August December November September.... 13
14 A guitar is played with bow fingers .mouth sticks......... SO 14
15 The highest price per bushel is usually paid for ~ corn oats turnips wheat... 15
16 The incubator is useful in raising = cattle chickens corn cotton....... ceeo.. 18
17 Boston is-in Connecticut Maine Massachusetts Rhode Island. .. ... e et s 17
18 A state famous for oranges is Alabama California Louisiana Texas ....... 18
" 19 The number of weeks in a month is about 2 3.0 Bninniviannianningios 19
20 Cambric is a cloth color dance food................................. ... 20
21 A duetissungby = one two four six............ s s e 21
22 The Arabian is a kind of cow goat horse sheep......................... 22
23 Sirloin is a cut of beef mutton pork wveal .................. ... . . ....... 23
24 Massachusetts was settled by the Huguenots Moors Pilgrims Quakers. .. 24
25 Acanteenisakind of cannon cup flask musket...... T PP A 25
26 Of parsnips we eat the  flower leaf root stem......... e e e 26
27 Turquoise is usually blue green. red yellow....... e, e 27
28 A peckisafourthofa  barrel bushel gallon keg........................ 28
29 Turpentine comes from hides ore petroleum trees..................... .29
80 A man known for his strength was  Abel David Samson Solomon......... 30
81 A lake that touches Ohiois  Erie Huron Ontario Superior ............... 31
32 James A. Garfield was a poet inventor president writer.............. ... 32
33 The loom is used for carding sewing spinning weaving............... ... 33
84 AmongRobin Hood’smenwas  AllanBreck NattyBumpo Galahad Friar Tuck 34
85 General Lee surrendered at Appomattox in 1812 1886 1865 1832 ........ 35
36 One of the first locomotives was made by  Fulton Morse Stephenson Whitney 86
37 The aortais a blood vessel bone muscle nerve......................... 37
38 “ The Secret Garden ” tells about Colin Joan of Arc Rebecca William Tell 38
39 The humerusisa  bone  gland muscle 1 1=) o'/ - S 39
40 A meter is nearest in length to the  inch foot yard rod .................. 40

- [6]



SAMPLES

/

T Scale B. Form 1
Exercise 3
[ Can cows eat?. e P Yes No
1 Do stones swim?..................... Yes No

Read each question and draw a line under the right answer.

Begin here

11
12
18
14

15

1 Do flowers bloom? .................... ~Yes

2 Areapplesgoodtoeat?................ ~ Yes

8- Are some houses built of stone?......... Yes

4 Istheskyevergray?.................. Yes

5 Has our flag green stars?............... Yes

6 Do trees ever grdw on moist land? ....... .. Yes
7 Are newspapers printed in churches?....... Yes
8 I stealing a proper pastime? ....... PR Yes
9 Are steeples commonly found in barrels?.... Yes
10 Is furniture usually visible? LU Yes
Is a memorable pubiication often trivial? . ... ... Yes
Is a dromedary a curious implement?........... Yes
May a reprimand cause poignant distress? ....... Yes
Are veracious statements frequently inconsistent? Yes

Can acrimonious criticism be censorious?........ Yes

(7]



Test 3

Draw a line under the right answer to each question. Do as many as you cati,

&

Scale B. Form 1

SAMPLES { Can cows eat?....... e e - Yes No
Do stones swim?..................... Yes No
Begin here” 1 Have you aname?................ Yes No
~ 2 Do apples have seeds? ............ " Yes No
8 Are all birds blue?......... R Yes No
4 Arebooksuseful? ................, Yes No
5 Isit always morning?.......... ... Yes No
6 Do bearshave legs? ..... e Yes No
7 Do daisies bloom in meadows? . ....... Yes No
8 Does ice make water warmer? ........ Yes No
9 Does a dollar have eyes? ............. Yes No
10 Isredacolor? ...................... Yes No
11 - Are shawls made of brass? ............. .. Yes No
12 Do children like pain? .. ................ . Yes No
13 Are handkerchiefs ever found useful? ...... Yes No
14 Are avenues found in large cities? ......... Yes No
15 Is afish ever covered with scales? ......... Yes No
16 Do some kitchens have cupboards?............ Yes  No -
17 Can you carry water in a sieve?............... Yes No
18 Do “bherring ” and ““ hereditary ”” mean the same? Yes No
19 Do duckslike corn? ..........coooeiiiin.... Yes No
~20 Are accurate reports ever worth while? . .... ... Yes No
21 Is medicine ever purchased by a physician? ........ Yes No
22 Should a sentinel be trustworthy? ................. Yes No
23 Do we desire serious trouble? .................. ... Yes No
24 Do builders construct bridges? .................... Yes No
25 Does money necessarily bring happiness?........... Yes No
26 Would you trust people who have malicious deSIgns ?.... Yes No
27 Is it an outrage to insult a well-behaved tourist? .. ..... . Yes No
28 Are chandeliers found inside stately mansions? .......... Yes No
29 TIs a traitor one who never betrays confidence? .......... Yes No
80 Can all teachers ascertain with correctness the chemical
properties of food?........ ... 000 P Yes No
31 Are measurements used in astronomy? .............. § 8 5 et Yes No
32 Does a conscientious commander mourn the loss of his men?.. Yes No
33 Are “ synthesis ” and “ analysis ” synonyms? ...... B te m Yes No
34 Do disastrous consequences sometimes succeed defiance of ,
authority?...... .. A S Yes  No
85 Does manual labor always terminate in cerebral hemorrhages ? Yes No
86 Is alliteration a form of pentameter? ........ DU e Yes No
37 Isa penumous man averse to a policy of hoarding money | SR Yes No
38 Do those evincing modesty and virtue behave in an indecorous
170101 (5. of SRR Y O SR Yes No
39 Is the cessation of belligerency ever desirable? .................. Yes No
Yes No

40 Is a natatorium a place for swimming? ........................



Scale B, Form 1

 Exercise 4

shoe — foot ~——— hat — coat - nose see head
- sky — blue —— _g_x_'gg——— grows summer green tall
SamPres{ bird —sing ——— dog —tail bark walk kennel
bird —fly ~——— dog —tail bark walk kennel
dress — cloth ——— hat —head  wear band straw

Read carefully the first three words in each line. Then read the last four and draw
a line under the right one.

Begin here : .
1 baby — cries ———— cat —mews hole little dog.......... 1
2 - dog — hair e s fish — cat water _scales