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Non-Verbal Group Intelligence Tests
for Primary Pupils

PART L

A Brief Survey of Existing Examinations

The first known extensive use of group intelligence tests for
primary pupils occurred during the Virginia Public School Survey in
1919, when Haggerty gave his Intelligence Examination Delta 1.1
Almost contemporaneous with it, came the publication of the
g lowell Group Intelligence Scale, The Pressey Primer Scale, and the
~ Myers Mental Measure. Since this time, the activity in this ficld
3 has been great and several other examinations have appeared at odd
} intervals. At the present time, there are about fifteen examinations
ﬁ designed to test the mental abilities of pupils from the kindergarten
“ through the fourth grade. These tests, although all intended for

group use, vary widely in the kinds of exercises they contain, the

g
‘.?\ o - . . .

) total number of items, the length of time taken to give, directions,
S methods of scoring, and accessory materials. They differ even more

<) in the apparent care exercised in construction, the completeness of
%st;uislical data, and usableness as practical instruments in the hands
of a teacher. The most important of these aspects will be discussed
F farther on as fully as this paper will permit.

E Some of these examinations are not on the market, nor is there
% any published literature describing them. The list given below,

I —Hagperty, M. E.. Firginia Public Schools, Part 2, pp. 115-119, 1921
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however, is believed to contain all that are in existence at the present
time.? These have been arranged in the order of their appearance

so far as this has been possible to ascertain.

(1919) Lowell Group Intelligence Scale for Primary Grades.®

(1919)  Myer’s Mental Measure.®

(1919) Pressey Primer Scale.?
Towne Picture-Game Test.?

(1919) Haggerty Intelligence Examination, Delta 1.9
Detroit First Grade Test.”

(1920) Holley Picture Completion Test.®

(1920) Otis Group Intelligence Scale, Primary Iixamination,
Forms A and B.Y
Seattle Intrance Class Tests, 10

(1920) Smith Graded Intelligence Tests, 11
(1920) Dearborn Group Tests of Intelligence, Series 1,12
(1921) Johnson Non-Verbal 2.1%

(1921) Cole-Vincent Group Intelligence Test for School
Entrance. '

(1921) Kingsbury Primary Group Intelligence Scale, Form
AR

Primary Test A. by Herschel T. Manuel
Val :‘n. Itl:::ml!?liR.[;’.Iﬁl,hrl\-'::df Granp Sralede) Intellizence  jor Primary Grades, ). APP. Psych..
i—Myers, Caroline E. and Garry C A Growp Intellipenc, Test. Sch. and Soc.. Vol. 10,
pp. 335-360, 1919
rressey, Luella Winifred Growp Scale of Intelligence jor Use i VIR T T TR
B e e oy o 207108, 1919; and J. Ed  Resorreh Vol V. v 285 308, 1980;
5 o, Clrs Hamnon, | Toeue Piture Gene Tt Putised Uy the Orthogenic Clini
6— Haggerty., M. F.. Haggerty Intelligence Examination, World Book Co
Fngel, Anna M., Detroit Fiest Grade Intellizencce Teg World Book Co
8 Holley. Charles E., o Picture Completion Test. deveribod in Mental Testr for School
Use. Univ, of Tl Bulletin No. 28, Vol. 17, March &, 1920,
9 Ous. Arthur S. Otis Growp Intellizence Scale, Primary  Examination, World Book Co.
10 Seartle Entrance Class Tests Board of Edocation, Seartle, Wash
11— Smith, Franklin O., Graded Intelligence Testr, Universitg of Montana.
12 Darborn, W, F., Dearborn Group Tests of Intelligence, Series 1, |, B. Lippincott and Co
1i—Johnson, . 1., Non-Verbal 2 Intellizence Evamination for Primary Papils, Depr. of
Education, Public Schools, St. Paul. Minn
14—Cole, L. W, and Vincent, lLeona E.. Grosp Intelligence Tests for School Entrance,
State Normal School, Emporia, Kansas.
15— Kingsbury, Forest A, Kingshury Primary Growp Intelligence Scale, Public School Puls

lishing Co

b % = A 3 add: @ ot M " " A
A new group test has appeared since thus tudy wa, completed; mamely, the Gunniwon
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TABLE I. COMPARISONS BETWEEN PRIMARY INTELLIGENCE EXANMINATIONS

No No Yatal No. New Tests No. Tests | Grades No. Tests| No. Tests

- S | Minutes Fests No. of Lests ‘ Adapted | Having w Which ' Obiject- | Requiring

EXAMINATION | o Trems. | o I | fam - |Lore Kam. : Scored. | T Give.

Exams | .
Lowell +uuveveennennn. 70 25 | 8 | 11 | 1L | 0O 1-2-3 25 | 2
Myer's Mental Measure, 20 3| sl | I 1=l 3 1-2-3 | 3 ! 1
Pressey Primer Scale...| 25 4 | 100 | 0 - 1| + 1-2-3 ' 4 0
Beattle s mimnmmciss 48 $ | 61 | 3 0 | 4 I (Low) | 4 2
Towne:: swieseiesis v 23 13 26 | o | 1 | 6 | (Low) | 13 0
Haggerty Delta 1...... 30 6 119 | 2 3 | 6 1=2-3 | 5 0
Detroit ...ovvevunn... . 25 15 64 | 0 4 0 1 14 0
Holley . vvvennrnnnnns L8 1 20 |0 1 1 123 | 1 0
OUS wveeieeneanennn 45 8 100 3 4 8 123 | 8 0
Smith! <o ssmawnmwsis 35 10 100 | 2 2 10 1-2-3:4 | 10 0
Dearborn .« ..cevunannn 85 14 197 10 10 0 1-2-3 12 5
Non-Verbal 2 ..... ... |40 5 94 | 1 ' 3 5 1-2-3 5 1
Cole-Vincent ......... [ 40 | 8 46 1 2 4 1 (Low) 6H 2
Kingsbury ........... 22 | 4 46 2 1| 4 1-2-3 4+ | 0
Average ......... 37.5 7.8 79.15 ' ' b ' |




TABLE II. NUMBER OF TIMES EACH KIND OF TEST
APPEARS IN 14 PRIMARY EXAMINATIONS

Name of Test, Frequency. _Namc of Test. Frequency.
1. Oral Directions...... 11 | 26. Common Sense...... | 1
2. Picture Completion...| 10 | 27. Mixed-up Sentences..| 1
3. Substitution ........ | 7| 28. Word Classification . . 1
4. Classification of Pic- 29. MNloral Judgment..... -
LULES) i3V sisnia o [ 6| 30. Identifving Eves, Nose|
5. Drawing Designs. ... 5 | and Mouth........ 1
6. Pictorial Identities...| 5 | 31. Recognitieon of Sex.. 1
7. Tapping ............ | 4|32, Telling Time........ 1
8. Length of Lines...... [ 4133 Body Attitude....... 1
9. Word Comparison....| 3 |34. Naming Pictures..... | 1
10.. Maze wuvs srmoasiess | 3 ]35. “Dominoes”—Numer-|
11. Formboard ......... | 3 ical Quantities..... I
12. Absurdities cuoieaain | 3 |36.. Dictation ...« sviei s |
13. Geometrical Figures..| 3 |37. Crossing out Letters,.| 1
14. Counting Objects . ... 2 | 38, Perception of Sound. . 1
15. Dot Pattern ....ve.. 2 | 39. Number of Toes..... 1
16. Spot Card ........ 2 | 40. Tying Bow Knot..... 1
17. Color Naming....... 2 | 4l. Writing from Dicta-
18.  Asthetic Comparison, 2 I HOW e e wpron 1
19. Color Furm ......... 2 | 42.  Comprehension ..... 1
20. Ball and Field....... 2 |43, Drinking Cup........ 1
21. Value of Smmps ..... 2 44, 'rﬂpping Squareg _____ 1
22. Picture Sequence. .. .. 2 | 45. Alphabet Test.......| 1
23. Pattern Completion..! 2 | 46. Memory of Words...| |
24, Pictorial Relations. .. 2 | 47. ()pp‘-,si[_es __________ | 1
25. Mlemory for Digits. .. 2 | 48. Completion ......... 1

About several examinations, it was impossible to obtain any
other information than that contained in the test booklets and in
the directions for giving and scoring. From the available data.
Table I has been prepared. It gives a comparison of several features
of interest which will be briefly discussed. The first column shows
how widely different are the periods of time taken to give the tests,
the extremes being 8 and 85 minutes. The next two columns contrast
the actual material of which the examinations are composed. For
this, the number of items is a better measure than the number of
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tests as the latter differ enormously in length . The table also shows
the tremendous influence of Binet in the choice of test material.
The lack of fore-exercises in several instances is to be deplored,
whereas the high objectivity in scoring is very encouraging, both
from the standpoint of efficiency and reliability.

Distribution of Tvpes of Tests in Primary Examination.

In Table II all tests have been classified into groups. One can-
not fail being impressed by the larze number of different kinds of
exercises that have been devised to measure the intelligcence of
yvoung children. It is interesting to note, also, the popularity of

P
Oral Directions and Picture Completions. Of these tests, twelve
are directly adapted from the Binet-Simon Scale, or its revisions.

. Eight others are derived from the same source, but have been greatly
modified. The remaining twenty-eight are drawn from group intelli-
gence examinations for older persons, or have been invented as
new tests.

Correlations With Binet.

Table TII gives the results, so far as it has been possible to
ascertain them, of the correlations between various primary exam-
inations and Binet mental ages. The differences in composition of
the groups of pupils used in determining these relations make direct
comparison of the co-efficients a very difficult matter, but they are
at least suggestive.

TABLE I1I. CORRELATION OF PRINIARY EXANMINATIONS
WITH BINET MENTAL AGES

] _Esamiivatios e _Novand Kind of Pupitil
Eowell wwinmviess: 76 76 (Public School)

Mver’s Mental Less than 30 cases (Public School)

\ Measure ...... 81t0.83 64 (Feeble-minded Children)
Pressey .......... 73 148 (Public Schoal )

PEessey o cwsmnns 66 274 (Iintering Pupils, Public School)
Seattle (16) ...... .738 97 (Entering Pupils, Public School)
Seattle wvovaean A47 140 (Feeble-minded)

Dearborn (17) ... .73 88 (Public School)

Dearborn ........ .8l 63 (Subnormal Pupils)

Non-Verbal 2..... 765

I6—Letter to writer, lan. 30, 1921
17—Letter 10 writer, Feb. 11, 1921,




Part 1L
THE NON-VERBAL 2 INTELLIGENCE EXAMINATION FOR
PRIMARY PUPILS.18

Selection and Construction of Tests.

The first work on the Examination was begun early in 1919. It
consisted of a careful study of all non-verbal tests with a view of
selecting such as could be readily adapted to yvoung children. After
discarding a number which proved undesirable, the following were
retained: Oral Directions, Designs, Substitution, Pictorial Comple-
tion. and Pictorial Identities. These were again revised and put
into as usable form as possible and are the tests of which the Non-
Verbal 2 Examination is composed.

The method of selecting or rejecting items for
follows: All tests were given to about seventy,
grade children. The papers were then arranged
scores on all the tests combined. Each item was
following treatment: if more pupils standing above the m
all tests passed an item successfully than pupils standing be
item was considered satisfactory in respect to significance,
acceptable in other ways, was retained. In this manner, it was
possible to eliminate items not discriminative of the kind of ability
measured by the whole examination. In addition to this, each item
was also checked up against Sanford-Binet scores of sixty-five first
In the case of a few doubtful items, the combined
\zes were used

the tests was as
first and second
in the order of
subjected to the
edian in
low, the
and if

erade pupils.
scores of all tests and the Sanford-Binet Mental .
for final disposition.

When all undesirable items had been thrown out, the remain-
ing ones were arranged in order of difficulty, using the P. . as a

19 In a few instances where large gaps were found, other
in the required places,
most

measure.
items of the desired difficulty were inserted

thus insuring a more even gradation from the easiest to the

difficult.
In order to give a more comprehensive idea of the kinds of
tests included in the Non-Verbal 2 Fxamination, a brief description

of each one will be given below.
This Examination is called Non Verbal 2 1o distinguish it from Non-Verbal 1 for
carten and first grade now beine plannc ) \ 1 :
See Woody, Clifford. Meaturements of Some Achievements in Arithmelic.

Contr, to Educ. No. 80, pp 20940

Teachers Coll.
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The Oral Directions Test,

The main difference between this and other directions tests is
to be found in its length. It contains sixteen items graded in diffi-
culty, besides four others used as fore-exercise. This helps to make
it unusually reliable. Correlations show that the test also is very
significant of the kinds of abilities measured by ordinary group
examinations and those considered by teachers in judging the intel-
ligence of pupils. The test was given first place because an exercise
of this sort serves to adapt pupils to the whole testing situation, and
particularly to the longer working periods of the exercises that follow.

In general, directions tests considered from one standpoint fall
into two distinct classes. Some call for scarcely any specific knowl-
edge of facts, while others verge on being tests of general informa-
¢ tion. A test like Abelson’s “Geometric Figures™2? is of the former

kind, while the following necessitates specific knowledge: “If a cap-
tain is superior to a corporal, put a cross in the second circle.” In
making up the material to go into the Oral Directions Test of Non-
Verbal 2 Examination, care was exercised that it should belong to
neither of these two types. Some information of a practical nature
is called for in a few instances, but usually correct responses depend
on the understanding, and ability to execute the commands, with
Sp('w.l‘

The Designs Test.

Designs tests fall naturally into two classes. In the first, the
subject copies the design while looking at it; in the second, it is
repreduced immediately after being observed. Both kinds were
used by Binet and Simon and have later been included in almost
all revisions of their scale. Most of such tests have one conspicuous
disadvantage, namely, that the designs drawn by the children take
{ multifarious shapes which are very hard to score. To remedy this

defect, the figures used in Non-Verbal 2 have been constructed so as
to be distinctly objective in scoring. By this plan the pupil must
remember the designs, but his response takes more definite shape,
because part of the figure is already on the paper. His work is to
fill in the missing part. Such drawings can also be evaluated objec-
tively by counting the missing lines which the pupil has supplied.

20— Abelon, A, R., Mental Ability of Backeard Children, Be. J. of Paych, Vol 4, pp
286-114, 1911
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The Substitution Test.

It is likely that in the case of young children the most impor-
tant abilities measured by this test are those involved in making the
substitutions with speed rather than in the rapidity of learning the
symbols. The time limit of three minutes is too short to permit any
except the brightest pupils to learn the symbols, but experimentation
seems to indicate that it is extremely difficult to secure maximum
effort from primary pupils for a period longer than this. Most tests
now used are far briefer and hence fall short of securing an adequate
indication of a child’s ability. A unique feature of the exercise in
Non-Verbal 2 is the simplicity of the symbols. All of them, except
one, can be made with one stroke of the pencil. Most symbols in
other examinations require two or even three strokes and this unduly
retards young children who have not yet developed adequate control
over hand and arm muscles. By making the signs easy, it was
believed that these defects could be minimized, thus enhancing the
value of the exercise. Its high reliability and significance as shown
by statistical analysis bears out this hypothesis.

The Picture Completion Test.
P

Picture completions as now found may be divided into three
eroups. In the usual kind, a part of a familiar object is missing.
Here the matter is purely factual, and successful performance is con-
ditional on acquaintance with the object represented. This becomes
then virtually a test of information. In the second kind. the picture
represents a natural principle; i. e., the missing shadow from one of
two objects. The third is a symmetrical design, a part of which is
left out.

The picture completion test in the Non-Verbal 2 [xamination
belongs to the first and third types. All items are either designs or
pictures of objects with which children, in general, are familiar.
The incomplete symmetrical design is a form of exercise original
with the author, which scems to show promise of considerable use-
fulness.2! Those found in this test have proven very valuable, easy
to give, and objective to score.

21— This kind of item appears alto in the Oris Primary FExamination.
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The Pictorial ldentities Test **

This form of exercise is one of the latest to be developed, and it
appears to fill a unique place. In examining group tests for young
children, one is struck with the fact that none appear to call for the
higher types of thinking. They deal more with sensory ability, per-
ception, recognition of things, motor manipulation, and so on, rather
than the more conceptual abilities involved in abstract thinking.
The predominance of the first mentioned kind of tests for primary
pupils is undoubtedly proper inasmuch as young children have not
developed the higher thought processes and hence should not be given

‘ many tests that measure them. But these processes are not entirel
absent, and thev become more predominant as children grow older.
J Not only do they increase relatively by age, but they seem to be
very important for human welfare.#3  For these reasons, at least

one such test ought to be included in an examination, and it seems

that Pictorial Identities fills the place. The test constructed for

Non-Verbal 2 has proved one of the very best all around exercises

in the examination, save for the difficulty of making the directions
A intelligible 1o the more immature pupils.

Criterion of Intelligence.

, In order to determine how well an examination measures the
traits it is supposed to measure, it is necessary to evaluate it in
terms of some adequate criterion, This important procedure in test
construction seems to have been neglected by many workers. It is
a thing that cannot be determined offhand, but must be ascertained
through rather laborious statistical methods. The early work in

| establishing criteria made almost exclusive use of ratings of pupils
by their teachers and fellow students. For the final criterion, the
’ separate judgments of several persens were averaged to form a more
reliable measure. In recent vears greater weight has been given to

more objective data, such as composite scores on several kinds of
tests, grade location, age, and scholarship of pupils as shown by
teachers’ marks.24 By these methods more comprehensive evalua-
tions of pupils’ native menial capacities result, and they tend to be
more valuable because they give less weight to non-intellectual traits.

ry forms of Non-
ere originally

22 This teit was made up by selecting twenty items fram the prelimi
Verbal B published by the National Research Council The Pictorial Identities
deviced by Dr. M, E. Hageerty and are weed in this examination Oy his permies

5

25 —Terman. L. M. Intelligence and Nr Mearwrements: 4 Sympayium, ), Ed Psy., Val
12, pp. 127 135 1921

24 —See Harecriv, M. FE.. Hageerty Intellicence Evamination Manual of Dieectinns, 1nd
Terman: L. M., Terman Group Test of Mental Ability, Manual of Directions. World Book Co
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The criterion against which the significance of the scores obtained
by the use of the Non-Verbal 2 Examination was evaluated is given
below. It consists of the pooled results of the following five measures
of pupils’ mental abilities: the scores on two non-verbal intelligence
examinations, two reading tests, and teachers’ ratings of intelligence.
To the ratings numerical values were given. All of these measures
were then added together to form a composite whole and the correla-
tions between it and the Non-Verbal 2 Examination were deter-
mined for each separate test and the Total Score. The criterion
is given below,

Criterion.
Haggerty Intelligence Examination, Delta 1.
Pressey Primer Scale (Scores times one-half).

Haggerty Reading Examination, Sigma 1.
Part Wholes Test (Vocabulary).2?

Ul-‘-‘-"‘.ls\):—'

Teachers’ Ratings, using the designations to which were
assigned the accompanying number values: Excellent (16); Very
Good (12); Good (8); Fair (4); Poor (0).

TABLE 1V.

This Table Shows the Correlation of the Separate Tests and of
the Total Score of the Non-Verbal 2 Examination with Criterion.

- TESTS - —
Total Score (Present Five Tests).ovveernnn .. | 841 | .019
QEal DICCHIONS simwsms wwis s S s G | 673 020
IIEEIPNE cuivnimsn cnimmmgmar Havview e G Tenets » | 546 0.46
SubSEIBIEION: = s v Syt Davemas s aasm o | 739 0.30
Pictorial| Completion: . .o . s ssve e sivs ; 503 049
Pictorial Identities . ... ..cvvvrvrennnn... veen.| 036 039
Geometrical Figures .....ooviiiiieiiiininn, | 278 061
Total Score, Six Tests. .o veei . svresssasmssans | .822 020

In Table V below the significance of the various combinations
of tests has been calculated in a way believed to be original with

25— The test contains words selcted from first and second grade readers in common use,

and was devised by the writer for wse in this study.
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the writer. The plan was to see if the co-efficients of correlation
with the Criterion would increase or decrease when tests were omit-
ted from the examination. The results show that the co-efficients
decrease when any one of the first five tests are omitted, but that it
increases when the scores of the Geometrical Figures test is left out.
This indicates that all the tests but this one add elements which
help to increase the correlation of the whole examination with the
Criterion.  As a result of this study, the Geometrical Figures Test
was left out.?

TABLE V.

This Table Shows the Correlation with Criterion of the Six Tests
First Included in the Non-Verbal 2 Examination. It Further Shows
the Change in the Size of the Co-Efficient Due to Successivelvy Leav-
ing Out the Scores of One of These Tests, 101 pupils, grades 1 high
to 3 high.

TESTS

: PR
Total Score, Six TeSTS. .o vvuveeseennsorssssoes | .822 .020
! These Six Tests, but '
1. Leaving out Oral Directions .............. J95 1024
2: Leaving out BPESIENS 5oen caws vwim smammn ¢ .807 023
T 3. Leaving out Substitution «.ivwiivievonenin . [ <FTT 026
4. Leaving out Pictorial Completion ......... 810 | 022
5. Leaving out Pictorial Identities ........... 797 024
6. Leaving out Geometrical Figures ..........[ 84 = 019
| Correlation With Stanford-Bine:.
Opportunity was found to give the tests to a group of 63 sub-
. normal pupils who had previous been Bineted. These children
{ ranged in mental age from 5 vears 9 months to 13 vears and had

been examined during a period stretching back somewhat over two
vears, The correlation co-efficients are given in Table VI. They
are not as high as one might at first expect. Due to the difficulty
in giving group tests to subnormal pupils and because of the unre-
liability of the mental ages themselves resulting from giving the
tests, and the lapse of time. in many cases, since the individual tests
were given, a high degree of correspondence between the scores can

not be expected.

20 This test was included inoone of the preliminary editions
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TABLE VI.CORRELATION OF TESTS WITH MENTAL AGES.
(63 subnormal pupils).

TESTS

r P. E
Total Score (Five Tests)....eorcvrenenennnnan | 765 | 03>
Oral Directions: wivsm wsrvirsisramiaiss vy i 625 | .05l
EIesions: samsiiai sl sk e saasemm Hnam i A3 | 065
SUBSUTULION! .5 omese s e Sl ssbia siis Ganh i | 743 | 037
Pictorial Completion .......oovvvuurrnrrnnonns | 35 | 073
Pictorial Tdentities . .....vvivneeunennennannns 610 [ 052

Correlation with Total Score.

Each separate test in a well-constructed examination should
correlate positively and closely with the total score of all tests com-
bined. A test showing little relation with the total score measures
abilities different from the examination, and consequently is of little
value, as a part of it. This problem has been discussed briefly in a
recent volume giving the history, methods, and practice of psycholog-
ical examining in the United States Army during the war.?7 Pic-
torial Identities and Substitution tests are shown to be greatly supe-
rior to the others, although no co-efficient is low.

TABLE VII. CORRELATIONS WITH TOTAL SCORE.
(107 Cases, Grades 1 high to 3 high.)

- TESTS

: P E
Oral DIteetons: »vsimms snmmmmss s s s 598 | 040
DIBGOR 2rxainin s vrecsiiesoss s sssin ol s s s L 519 | 046
BHBREGHON: - ivaavaisssas s b washst st sm % | 706 | .032
Pictorial Completion wcwuvieimis somn vgmarsamwiiia | .630 038
Pictoim] Fdentitiess, cr o v roamnsiadass il | 757 | 023

Intercorrelations.

The statement made in the preceding section that tests should
correlate closely with the Total Score needs one qualification. Tt
seems desirable only when intercorrelations between the tests them-
selves are low, If an exercise correlates high with the other tests,

27— PMivehological Examining in the Usnited States drmy, Memoirs of the National Avademy

12
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its close correlation with the Total Score would be due to its measui-
ing the same abilities as the other tests. Low correlations, on the
other hand, indicate that the exercises, although measuring essen-
tially different functicns, unite on the one point of testing the same
traits as the examination itself.

Table VII reveals that the tests measure essentially different
mental functions. The last column gives the average of the inter--
correlation co-efficient for each test and indicates how each exercise
is related to the other four. In no case is the relation close.

TABLE VIII. INTERCORRELATIONS OF TESTS.
(107 Cases, Grades 1 high to 3 high.)

= bl Ural Diesigns Substi- | Pictorial | Pictorral | Average
i Direct. | | wvien | Camp. | Tdem
Oral Directions...| ... 195 361 272 372 .300
. 063 036 059 | 055 i
Designs . ........ 195 e | 2160 | 225 1 251 | 219
062 — 061 060 1 .059 -
Substitution ..... 361 | 216 | ... | .380 357 | 328
056 | 061 | ... | 054 | .056 5
Pictorial 2972 225 380 Gy A67 336
Completion ..... 039 060 | 054 | ... 030 T
Pictorial | .372 241 | 357 | 467 | ... | 359
[dentities ....... 055 | 060 | 056 | 050 | ‘

Reliability of Tests.

The definition given by Burt is so comprehensive that it will be
repeated here®®  He savs: “The amount of fluctuation to which
a given mode of measurement is liable can be determined by finding
the correlation between two sets of experimental figures obtained on
different occasions or by different observers for one and the same
measurement, or the average correlation il the meascrement was
applied more than twice. The coeflicient thus obtained s called the
Reliability Coefficient, and measures inversely the reduction of
apparent correlation caused by errors of observation incidental to
that measurement.” This method has been used by several investi-
gators, and there can be no doubt that it is of the greatest impor-

28— Op. Cir.
20 Relley, Truman, lLee. Reliability of Tests, 1 Fd Recearch, Vol PR . 192
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tance to every one who tries to devise new tests of any sort, even
though it has certain limitations as recently pointed out by Kelley.??

In the case of the Non-Verbal 2 Examination the tests were
given to the pupils with an interval of one week. The medians of
each test for the entire group were calculated for the two givings
to determine the amount of improvement. It was remarkable that

out of the 107 pupils only one made a lower score the second time.

TABLE IX. MEDIAN IMPROVEMENT IN TESTS.
(107 Cases, Grades 1 high to 3 high.)

- P Gvne. | Soco Gretog. | in por
Oral Directions . v isve iy I 9 | 11 | 22
DESIgNs «veveeee e | 9 | 12 ' 33
Substitutions .. ..ovveenennnn ' 8 11 i 37
Pictorial Completion........ ool 10 [ 11 ' 31
Pictorial Identities ........... | 9 | 12 | 33
Total SCOre wvimsa vmsa el ! 14 | 54 | 24

It is contrary to popular opinion that very constant results can
be obtained in the examination of young children by the group
method. The co-efficients in Table IN prove that with proper care
the group method is almost as adequate for primary grades as with
the upper grades or in high school.

TABLE X. RELIABILITY CO-EFFICIENTS.
(107 Cases, Grades 1 high to 3 high.)

TESTS R
e e —r 5 P.E
L O a0 s i et N e A g B3, A 832 )£
Oral IIITECHOMNS. .. wranasiisrasio s wivsie oraiessosin s/irs 560 044
EVBSTPIE. (oo vican wsian iies S v TRAR A [ 794 | .023
SUDSTIRIICIL s s G e e s s ol e | 707 | .032
Picrorial Completion . . «ésnaissns sva vss g [ 730 | .030
Pictorial Tdentities. ....ovrininiennennrnnenns | 302 | .022

Correlation with Scholarship.

Scores in the Non-Verbal 2, and of three other intelligence
examinations were correlated with teacher’s ratings of scholarship.

14




These ratings were made by persons who had taught the children
one semester or more. The scheme used was a five group classifica-
tion using the designations Excellent, Very Good, Good, Fair, and
Poor. The correlations of these tests with scholarship are almost
as high as that found for the Army Examination Alpha in the case
of high school students®® and compares favorably with results of
other studies among which may be named a recent one by Procter.!

TABLE XI. CORRELATION WITH SCHOLARSHIP.

(71 Cases, Grades 1 high to 3 high.)

TESTS

. P F

NON=VErbal 2 11 mmmes pims Sabs i i o s s s sH3 063
Haggerty, Delta 1......ccooiiiiiiiinnenann.. | .419 064
Pregssy Primer S6ales .« omns rom somn mmumesmsmes 322 071
Hiaggerty, Sigia. Foummmcvmssammms wossemves 722 039

It was worth while also to find the closeness of relation between

the Non-Verbal 2 and the three other examinations used in this

) study. The co-efficients in Table X1 demonstrate that these tests
do to a large degree measure the same abilities as the Non-Verbal 2,

this being especially true in the case of Delta 1. The closeness of

the relation with the reading test. Sigma 1, is also veryv interesting.

TABLE XII.  CORRELATION BETWEEN  PRINARY
EXAMINATIONS.

(71 Cases, Grades 1 high to 3 high.)

TESTS : 1
Non-Verbal 2 and Delta 1. ... nvnvnus vannnas [ 726 037
Non-Verbal 2 and Sigma l........ccvvinvine. 695 040
Non-Verbal 2 and Pressey ....coiniin civaviis 616 048

Tentative Standards.

The norms given below are derived from scores obtained in
St. Paul, Minnesota. They probably represent tvpical results
obtainable in cities of the middle west, as the norms are based on a
fairly wide distribution of cases.

0 —Psycholomical Examining in United States Army, Memoies of the Natwonal frademy w
Seiemees, Vol XV, 1921,

i fracter, W. ML Psyehological Tea< and the Probable School Suecess of Theh  Sebol
Pupils. ). Ed. Research. Vol 1, pp. 258270, Apr., 1920

15




TABLE XIII. GRADE AND AGE MEDIANS.

(677 Cases.)

TESTS 1B 98 S 3B i S
Oral Directions ...| 4 71 8 9710 11 7 l 8| 9
Designs: juvevisisiacams 5 61 21 9] 9|11 ‘ g1l 9|10
Substitution ‘ 3 7 9 | 10 ] 11 | 16 II (A% 11
(Div, by 3) ]
Pictorial Comp....| 6| 8| 9| 9 ‘ T[S a8 S ] 9110
Pictorial Ment.....| 2| 5| &| 9| |10} 6] 9|10
Total Score ...... | 19 | 34 | 42 | 47 | 50 | 55 | 36 | 45 | 50
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Dir=zctions
Primary Pu—-ils.

£ or

J.Ohl’iu. 23 LS
or 6 ’iV"‘ tha B Ol

ths

Giving

Ganarel

1."Find number 1 &t thz top
on it." (Dsmonstrate) "Do you
et me. “hen I say 'Stert' pic
on the aprle. Raady, Start."

Non=Vzrbzl

Ei.2¢ctions.

pils zaturn reiissinsa YEuZS o
Have pupils turn ons pead ovax to the Of
the sacond shsat. Than raad the follonirn
fLook at the pirsr. tafors you. Do you
We ar: oing tec pley <« 1ittls gans witn
Bom3 marks on the peaepsr with your pincii
that I t211 you to makz2. Don't you think
s3ting? Wkile I =& t21linz y.u the warks
rust) 12t yiur rencils lie <n yiur 3desks.
vntil f h=ve $:i3'Stzrt’, As scun =8 I B
them dcwn cu Yy.urx 225k8 2t onces i2n, i
not lece: =t inybidy elsets pepers CLen y

n

8 Examination for

Baforc bookls%s wra distribut:d, s<3 to it that sae h child
a Bherprsnad resncil. Pupils esheoull not be -rrlt*:; tc touch p ,a—
cils during Zistriktution oI p&pers. :;gin CY Saying: ”h’l‘ aTs
some booklats thet v2 éxs going to raess to ycu. Do not touch them
until I 311 ycu just shat you &rs to do." Distriout: booklets
¥ith ths first pige up. Whsn this is dcne hav2 pupils £fill out
the tlanks on th ¢ first page if they can writs; if not, this
mst bs dons ; & is sugzzssted that in the cass of first
rils ' out of tlarks b2 dou3d afisy
12 chilarsn this prelinminary

it '\r_-v-

actions mast on
ywaly and distinctly:
many picturas?
You w#ill reke

::rr* OO @

b =

5, out only th2 marks
this will k2 inter-
y u are tc maks;, ycu
Din't pick them up

ay 'Pzncils Docwn'; lay

n this zaue ycu nust

U rauwsni2r =211 that?"

and pput your finzsr
picturzs. Now look
neils :na L.R; a Cross
conds) "“P:rncils Down."



N - Y9I

2. "Put your fin-3r on 2. ULock at the thr2: pisturss—-a squar?,
1 cup, =nd = tottls., Now lock =t me., "hen I say 'Start' msks a
nuster 1 insii: the squars. Rscay, Stert." (After 5 sacs.)
"Psncils Down."

3. Put your fin::r on 3. Do you see ths numizrs? Look at ms.
"h en T say'start', drav = line throush the nunk3r in the nidils.
Reudy, Stert." (/f tsz 5 s:conds) "Pencils Down." ;

4."Put your fin-er on 4. Do you 833 the four syuares? Now
look 2t me, "hen I s.y 'Szart', put 2 cross undisr ths seconi
syuare znd a numisr 1 z:ova ths last squzare, Ready, Start."
(Aftsr 6 scconds). "Pancils Down."

5."Put your finser on 5. Lock =zt these thr3e linss. Now
look «t nme. ¥Then I s. 'St.rt', cross out th2 line in the mii-
dle. Reziy, Start." {Aftcr 5 seconds) "Psencils Down."

6."Put your fin-:r on 6. There are fivs num%:rs thors. Look
.t me, Vhen I say 'Start' find the two numtzrs thit zr3> the
gume =nd dr.¥ =z line unizsr sach of thenm, Raudy, Start." (After
6 s=conis) "Pencils Down."

7. “"Put your fin::r on 7. -Do you s32 the razor, spoon, fork,
axs, and spai2? Look it mc. When I say 'Start' drew a rinz .
arouni 2ach of the two thin;s s> us: wh2n ws 3:t. R2ady, Stoert."
(+fter & scconis) "Pancils Doan."

i » oy
‘ v ot T

&. "Put your fiﬁ:&f on &. Look «t%t the thrss squar2s. Now
look at me. Vhen I swy 'Stert' maks two crossds insiis the
tiggest squarz. Psady, Start." (After 5 ssconds) "Pencils
Town."

9. "Put your finzer on Y. Look at ths row of G's and X's,
Nos 1look «t m2, Then I say 'Start' draw a linz fron th2 first
O to the last X. Rzady, Start." (Aft.r 6 seconis) "P:ancils

Doan."

10, "Put your f inzer on 10. Ses the four 13tt3rs? Look at
me. If it is ool for toys and ;3irls to o to school, than
whan I szv 'Start! cross out all the lettars, tut if it is tattar
for themn to stay away from achool, cross out th: lzst latter oniy,
Ready, Start." (After 7 s3ccnis) "Pencils Down."

11, Put your fin~2r on 1l. Sse the Lzt ani tall? Look at m3.
Wien I sey'8tart! make a nuubsr 1 above the Tet and dras a line
atovs ani another linc unisr the tall. Ready, Start." (Zfter
g ssconis) "Pzancils Down.™

12."Put your fin -er on 12. Do you s32 ths fivs sguar:s?
Look at m2. ™han I say 'Start' maks 2 nuwisr 1 in th3 first
square ani a2 nun.2r 2 in th: f curth sguare. Razdy, Start."
(Af t2r 7 szccnis) "P2ncils Down."




—

13. "Put your finger on 15. Look at the pictures of a vase,
? hat, a pen point, and a boot. Now look at me. en I say
Stert' draw a line above the thing we wear on the head, and
crose out the thing ws write with. Reudy, Start. " (iftﬂr e
seconds) ‘“Pencils Down." ’ ¥

14, "Puy your fingu- om 14, Look at the O's and the X's.
Now look at me, If tha2re «r€ more Ovs than X's cross out the
first X, but if ther:s «rs mure X%s cross out the last O. Ready,

tart." (After 10 seconds) "Pencils, Down."

15, "Put your finger on 15. Do you see the pictures of a
horse, dog, bird, and cow? Look at me. When I say 18¢zxc? draw
a line from the horsz to the cow so that it goes undsrnsath the
vird. Reedy Start. " (After 7 seconds) "Pencils Dowr."

16. "Put your finger on 16. I am zoing to tell you & little
story. Listen carefully and try to rerember what I say. Look
at the picturss in 16. There are a pin, a knife, a pencil, a
tutton, a ring, and & piece of string., All of these things &
little boy had in his pockst when he went to school one mornin%.
On the way he lost the pin, the button, and the string. When
say "Start' cross out the things he still had in his pocket.
Ready, Start." (After &sssconds) "Pencils Down."

17. "Put your finger on 17. Do you s&2 the four dots? Now
look at me, Then I say 'Start" draw a line from the first dot
%o the lest dot thet will pass above the sacond dot and under
Ehe third dot. Ready, Start." (After 7 s3conds) "Pencils

own. "

18, "Put your finger on 18, Do you se& the square which is
divided in large and small pzrts? Look at me. Fhen I say
tStert? maks = numter 1 in the smellest part and three crosses
in the uext to the biggest part. Ready, Stert." (After 9
ssconds) "Pencils Down. "

19, "Put your fingsr on 19. Look at the many dots. Now
look at ms. 1If the moon is orighter than the sun, ‘cross out
the first three dots, but if the sun is brighter than the€ moon,
cross out the last two dots. Ready, Stert.” (After 7 seconds)
"Pencils Ddwn. "

20. "Put your finger on 20. Look at the three circles. Now
look at ms. If a dog has four feet, two eyes, and a tail, draw
a line through the second circle, but if he has three ears, put
a cross in the first circle, and a numcer 1 in the second circls.
Ready, Start." (After 6 seconds) "Pencils Down. "
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Picture Completion Test (Con.)

"What is left out of the next one? Yes, a cross. Mark it in.

"What is left out of the last one? Yes a line. Mark it in.

"Listen! Do not turn the page, but take hold of the lowar cor-
ner of the paper, liks th is, so you can turn it quickly when I°
tell you to do so! (See th at each pupil takss hold of the corner
of the page) "When you turn the page you will find a lot of pic-
tures. Each on2 has something left out. Mark it in. See how
many you can fin ish befors I say '"Stop'. Rezsdy! Turn! Go
ahead!" (After 2 minutes) "Stop! Pencils Down."

Pictorial Identities Test.

"Here is a puge full of pictures. Look zt them. Now find the
K a2t the top of the page and put your finger on it. Do you ses
th at th ere are three rictures on the left side of the letter A
and five pictures on tha right side?? Look at the three squares
on the left." (Pauss) "Now look at the fivs pictures on the
right'@ide. Which one of the five is most like th @ firet threse?
Yes, the square b cocaus® the three on the left ars all sqguares.
Cross cut the sguar2 on the right side but don't make any mark on
th3 left side. Pencils Dom." (Point to picturss on test papér
ha3ld up bafora clsss. B2 sur? pupils cross out ths right picture
1-§8p?0ially that no marks ar3 mads on the thr>2 squarss at the

aft.

"Put your fingsr on B. Look at th e thrsa dogs on the left.
Now lock 2t the f ive pictures on the rizht znd find the ons that
is mwost 1ik2 the: thrsa on the left. Which on2 is it? Yes, the
dog, the sacond ricture. Cross th2 dog on tha right-out bacause
it is most 1like the dogs on the left.”

"Put your finger on C. Lock &t th: thr32 pictur2s on tha lsft.
Now look at tha five on th2 right. Wiic- on3 crionx th2se is most
1ike th e first th r2a? " (Wait for &« corizet answor -ud if nec-
3s8ury prompt : littla.) "Yes, th2 s2econd pictur2 is most 1iks
tha ' first thr23 ta3cause it hes & line drazwn through it just liks
they "have. Cross the saccnd picture out. Don't cross any pic-
tura on ths l:ft. Psncils Dom."

"Put your fingsr on D. Look at th2 thrae znimels. Which ona
among th3 fivs pictures is most like the thres? Yas, ths pig
baczuse it is :n enimzl, too. Cross tha pig out. Pencils TCown.
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Picture Completion Tast (Com.)

"What is left out of the next one? Yes, a cross. Mgsrk it in.

"What is left out of th: last ons? Yes a line. Mark it in.

"Listen! Do not turn ths page, but take hold of the lcwsr cor-
ner of the paper, lik2 th is, so you cau turn it quickly when I
tell you to 4o so! (See th at eash pupil takes hold of tke corner
of the pege) "When you turn the page you will find a lot of pic
turea. Each ons has something left out  Mark it ian. Bee how
many you can fin ish before I say 'Stop*. Readyl Turn! Go
shead!" (After 2 minutes) "Step! Pencils Down.”

Pictorial Identities Test.

"Here is a pags full of pictures, Loox at tkem. Now find the
A at the %op of th2 page and put your firgsr on it. Do you see
th at th ere are three gpictures on the laft =zide »7 thoe letter A
end flive picturcs on the right s5ide?? Loock at the. hr2¢ squares
on the 1lsft." (Paus2) "Now lock at the five picturss on tas
right*@ide. Which oud of tha five is most i:ké th & first three?
,ggﬁ; 8 Bquare b ccaus® the thrse on the 1l2ft ar2 all aguares.
ro8s Lut tha sguars on the rigkt sids but don't maks any mark on
——tha 18ft sid2. Pzncils Dom." (Point to piotur2s on tesh paner
h3ld up bafere clsas. E3 8UT3 pupils Croes out the right picture
:-;incially that no merks ar3 mads on the thri2 squarss at the
43 D

"Put your riizir on B. Look at th @ thro3 dcgs on the left.
Now lock =t tha £ ive pictwres cn. the rizht =nd find the one that
is most lik:3 the: thrse on the left. Wnick c2? is it? Yes, the
dog, the sacend picture. Cross tha dox on tha rignt-iouc Lecause
it is most like the dogs on th2 laft.n

"Put your finger on C. Lock &t th2 th+3y2 pictu-as on the leoft.
Now lock at ths five on th2 1icnit, Whic on3 cnecny theee is most
like th 2 first $h raa? " (Weit fer & ccrzzot answer :ud if nec-
3ssury prompt = 1i%tl3.) "Yes, tha secona picturs is most liks
tha * first thr23 t3cause it hes & line arzwan tarcugh it -just like
they ‘have. Crose ths sacoend picturs out. Don't cross any pic-
tur2 on tha 1:ft. Poncils Doan."

"Put your finger on D. Look at th3 thres unimels. Waich ona2
among ths fivs pictures is mcst like the thrse? Yas, ths rpig
ba23:u33 it is zn enimzl), too. Cross the pig out. Pancils Down.
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Fictorizl Ideatitizs Tesw (Con.)

rput your fing3r o1 =. Lcok at thae three tures,on the 1ef%
--2n ax, & ¥nifs, and scizsore. What one hlng can "o“ do with
211 of them? Yes, ycu can aut with them, How look at the five
pictures on %he tight With which on3 of them can you cut, too?
Yss, wivh the ré E 58 the razor out b2
most like the three -8

"Lcak =t me. Hars are mEIS rows ©
oM Lave !_',M-JI.- QUG . Wl T 3
whiek is mo3t lik2 T2
na bottom of thil pag?
formoet that thsre are

%t page et oncs .Don't
€ to
> pinutss) "Stop! Psneils Down.

do. Go znead!® (After
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