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Introduction

The development of new measures of cognitive variables in
_elementary school children is a task mark by high potentialities
for extending our knowledge.of how children _grow, develop and learn
to cope with the problems extant in their énviromment. In this
connection the measurement of cognitive deveiomment prcomises to

provide a rich source of data on which to base instructional
programs and materials. For example an assessment of differential
cognitive functioning between advantaged and disadvantaged children
may facilitate the identirication of fruitful forms of compensatory
instructional programs. - .
- This report covers Phese II of & two phese pro,ject. Phase I
consisted of three taskr .

1 A rev:lew of the ntercture which pertains directly to cognition,
cognitive functioning in-children and the measurement of
‘cognitive-development. " In- perticula.r five areas of cognitive
‘functioning are indluded. ‘They are concept formation,
language ‘development, logical thinking, problen solving and
response style. For each area this Report includes n cntlca.l
review of the published and unpublished literature,
annotated bibliography of the five to twenty percent of
the references cited which were judged most important to
thia project a.nd s cmplete bibliogra.phy

2: A description and rationale for those cognitive procesaes

) for which instruments are to be constructed. In addition
to the discussion of the processes themselves attention is
given to the problems of measuremént due to the nature of
- the cognitive processes, the nature of the various elementary
school populations with whom such instruments would be used,
and the cost factor attendant to different testing formats.

3. The proposal of a set of achievement measures to be administered
together with the tests of cognitive development and a
statement of our plans for data collection, statistical a.nalysis
and releted design considerations.

Phase II consistcd of four a.dd:ltionnl tasks: ‘

' Preperc , revise and deacribe instruments designed to measure
the cognitive variables categorized as concept formation,
language development, 1ogice1 thinking, problem solving and
response style and provide a rationale for the particular-
types of instrumentation developed.

———

1 Oy

e




5.

Administer both the new cognitive measures and the selected
achievement tests to the specified populations. Report
conditions under which the measures were administered, the
procedures involved,. the particular children who were tested
and any other pertinent information. Tell when and where
test administration took place; demonstrate the satisfactory
fulfillment of the aupling requirements specified. Any
special problems encountered during data collection which
might result in contamination or invalidation of relults
should bde noted.

—

Present and analyze statistically the data on both the

cognitive-and achievement measures. Interpret the results

in a.ccordance with the theoretical framework and major
puvrpont outlined fm the pro.ject. ‘

Make reccmndutiona for the mrther developnent and use of
the new meum'el of cognitive development.

%
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I?repcrction'ot Measures of Cognitive Variables |

In this section we report the activities which led from the |
description and rationale for those cognitive processes for which —
instruments vere to be constructed to the issuing of final forms of )
the various tests. These activities included item production, initial
test construction, tryout, pilot studies including item anslysis and -
reliability determirvation and the revisions which culuminated in the
tests used in lh.rch and April for the main data collection in Gtry,
Indiana.

These act:lvitiu ‘are reported under five heads: concept

formation, language dmlomont, logical ’th:lnking problem solving
and - mponu style. -

Uy

-




Concept Formation

1. Raticsals for the Thearstical Pesiticn

The review of the concept formation (CF) litorature identified two
distinct, cemplementary appriaches to concept formation. These two
essentially dilferent views cI CF served as the theorstical basis of
the test devolopment. :

Extensive manipuiation of variables .f CF has taken place in
peychological research, usually with adults. Typically, and almost
exclusively, this has been of the discriminant response type. Exsmplars
and nonexemplars are identified fcllowed by a presentation of new stimulus
objects to be classified by the subject. This has taken many forms,
from attribute cards to wooden blocks. For this typs of task, ths subject
focuses attention on between - thing constancy. Positive and/or negative
instances are presented and the subject is asked to identify an instance
~~  ae positive or negative., x

_In a second view of CE Piaget focussed attention on a particular
situation. Attributes are systematically varied and the subject's
task is to determine if the mew sitwation exemplifies the same object.
In studying the concept of number, the child typically is showm two
rows of objects such as congruent discs. Attemtion is directed to
the two rews and it is pointed out that there are the same number of
discs in each. Then one row of discs is spread out. The child's task
is to determine if there are the same number of objects in the two rows.
The underlying principle is that the nwmber concept is independeant of
the arrangement of the cbjects. Attertion is focussed on within - thing
constancy. The ability to ruspond correctly to such a task has been
tied into developmental stages of cognitive growth, L ;

Thus, CF is more than just learning the property shared by a set of
stimuli, it also involves recognising a constancy in' the face of changes
in the stimmlus objects. It is a matter of within - thing as well as
between-thing constancy.

We wished to develop an instrument which would (1) not be biased
by reading difficulty; (2) be sufficiently stimulating to cajpure
the atteation of children; (3) incorporate both aspects of CF delinsated
sdove; (4) have a spread of item difficulty to be appropriate to
students of grades-2, 4, and 6; (5) 4n light of the possible application
of such a test, follow a group administration format. '

- Iusowmeatation
The instrwmentation followsd two patterns. Part I of the test
measures within-thing CF and Part II between-thing CF. Each of these
parts will now be described.

Part I of the }ncﬁr-.ut
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A cine-psychomstric approach was chosen as the mothod most appropriate
for this task. Itihas the advantages of being appvaling to studeats, avoids

— the reading problem, nd lends itself tc group administration. Piagetian

conservations composed the entire part i. Items on conservation of number,
length, ares, mass, quantity, weight, and volume were developed. Since
these involve movement of objects the cine-psychometric appr.ich is ideal.

An 8ma movie consisting of 21 items was made. Characteristically, the
movie showed a set of objects, some transformation was performed, and a
pointer indicated the pair of objects or sets to be chosen between. An
sudio tape was made and syshronised with the film. The tape recorder ran
contiricusly while the projector was turned on and off for each item by
cus. Zas children had three choices on each item; they wers to 2hooee
which of the objecte or sets was greater on some dimension or whother
they wore the same on that dimension. Three of the twenty-one items
wre ineerted to break the tendency to respond the same as before,
since the correct answer on meny of the items was "same."

Il. Profutien of the Iastrument
A. Motion picture film -

- Work om the wee =~ the film medium for testing cognitive variables
had already been und.ctaken during the previous year. The decision to
we filmed presentstion of test items was made on the basis of previous
research as wll as the known bias against disadvantaged children of
traditional paper and pencil tests requiring reading. .

For the film portion of the test a list of tasks was delineated
based on the work of Plaget and previocus experimsntal work undertaken
at Purdwe. The test comsisted of 18 Piagetian conservation items of
aumber, length, area, quantity, weight and volume: For example, two
congrwent balls of clay wre shown on the screen. _Ss were told they

the seme amount of clay. Then one ball was slowly rolled between
hands to form a sausage shape. “With the two forms of clay on the
screen the Ss were asked to mark the star if this one has more clay
(pointer to left fors) and mark the key if this one (pointer to
right) form;  Nask the flowsr if they both have the same amount of

-

2
o o

== olag. These have besn shown to be related to intellectual development.
7 ) Conservation items are measures of within-thing concept formatiom.

“"  Deginning in December, instructions and sequences of the tasks were

“pof designed, filmed, and edited on the basis of quality of film as well

s = 88 quality of task procedures. Additional footage was shot to cowsista

5L the test. Wham el) sequences had been sdited, they were again sdited

- OB the basis of hypothesised order of dffficulty. Included with the

":D fundamental sequencs of tasks were appropriately spaced items intended

(:D to break response patterns which might be formed by the subjects. The
test was completed in January 1971 for use in pretesting.

: m B. Response Booklets
- Qﬁl Each page of the response booklet contained a rectangular region

subdivided into three squares, each of which contained a draving of an

5
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object Judged to be known and recognitcd by the prospective subjects.
The dravings wre of a star, a flower, a~d a key, in that order,
Norisontal placement of the drawings corresponded to horisontal placement
of the two sets of objects depicted on the film, Similarly, vertical
placemsst corresponded to vertical placemsnt on the film.

After transformatien of une of the two sets of objects on the film,
each of the sets was pointed to. If the subject judged the left one
(top) to have "more", the star was to be marke! while if the right one
(bottom) was jwiged to have "more" the subject was to mark the key. If
both were judged to have the same, the flower was to be marked, A

Color-coded pages were wsed in the response booklet for the film
of the test. This was done in order to avoid requiring
inowledge of numerals for subjects in grade two in particular. MNaster
dravings were nadleof the subdivided rectangle and star, flower, and

. - - ) : - )

For the part II of the test, assessing classical concept formatiom,
8 pool of possible items was formed as & first step. Each item consisted
of three rows of drawings; row one consisting of exemplars; row two
sonsisting of non-exsmplars, and row three consisting of four or five
drawinge from which the subject was to selsct all of those which were .
exsuplars (ome or two of them). There were twelve items in part 1I
P test. Yor each item, primary typs was used on rows one and

a
/

were emmplars. As before, these booklets were produced by use of
multilith to obtain clesr copy. Two practios items were prepared for
preseatation by the isvestigator as instrustions for this part of the

. mrmmm!m )
Upon completicn of editing of the fila sequences and design of the <

acoompenying response booklst, production was started of the audio tape
which was to be msed in conjwmction with taem during the testing

A seript was prepared which instructed the subjest to mark the star,
flower, or ey, according to his ‘belief, ] ™ the ]
motion picture film. Appropriate psuses had been incorporated during the
£iln preparation to allow for these requ’ i taped awdio instructioms.

Care was taken in the preparation of the film so that the order of
instructions given the subject could be variel to comtrol for. recency

responses. . During administration the audio taps ran continuowsly and
the movis mJoM was turned ‘on and off to achisve synchronisation.

mmmwmmm
A. Pretesting

i
g
]
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One hundred fifty second, fourth, and sixth grade children
considered to be representative of the sample to be used in the
final testing.served as the pretest sample. Intact classes were
tested at each grade level using the instrument produced for this
purpose. Total administration time for the test was approximately
45 minutes. - -

Response booklets were distributed by one team member while
two others set up film and awdio equipment. Subjects were told that
their help was needed in making a better movie by answering questions
about it. The film portion of the test proceeded without apparent
difficulty. MNext, the film-response booklets were collected and those
for the second part of the test were distributed. The team leader
went through two prepared exsmples for instruction on marking and the
subjects were then instructed to complete their booklets in the same
‘way. - After the first class it becams apparent that they should be
paced through all items and:subsequently this was done. '

B. Item Analysis ,

The noxt. otopm to :friufop rcaponau to mk-umcardcin
order to obtain item analysis, test difficulty and interval consistency
reliabilities, test difficulty and KR-20 indices are summariszed in Tahle 1,

Table 1 o ‘
Test Difficulty and Reliability by Subjects' Grade
Difficulty KR=20 Re}isbility

Grade 2

Part 1 , o 43 .80

Part 11 . o2y . -

Total . 37 - .15

Grade A

Pll't‘ I 070 o“

Part II 39 53

Total. . 59 T W80

Srade 6 ‘

Part 1 ' .89 ’ .83

Part 11 . 55 .72

Total o7 .81

Part 1 .66 .90

Part I1 .38 .69
~ Total ' 57 ' .90
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Correlations between the concept formation test and intelligence
and achisvement test scores of the subjects are shown in Table 2.

Table 2

Relationships Between Coneopt; Formation and
Intelligence and Achicvement Measures

Part 1 Part 11 Total
1. IQ verbal o2l : 21 .28
2. IQ monverbal .10 0L .30
3. Yocabulary 26 23 .30
&. Reading by 13 15
5. Langwage o2k 2 26
6. mm .213 .gg .i;
70 m’t Arith. . o ’ .
8. Prob. Solv. Arith. .16 Y T
9. ,ot‘l Mth. B .15 ) .11 .21
10. Part 1 ) bl o171 . 97
11. Part II N -85

‘The results of the pretest suggest that what is being measured by the
concept formation test is essentially different from that measured by the
pre-existing tests listed. Purthcr, this instrument appeared to have
satisfactory internal comsistency as judged from the reliasbility estimates.

Ravislen of Instrumest

Part ome. Four items were revised prior to final testing. Item 8
showing rods of differeat sises was refilmed soithat thérpeinter iindieated
top rod first as in all other itsms of a vertical orientation. Item
11 on discomtimuous quantity (beans in twmblers) was changed to use a
tall thin container instead of a short flat container to provide variety.
Item 2] and 22 6o vulume with cubes were revised to provide more
perceptual contrast between imitial and terminal states 45 effected by
the transformation.

Though it was not necessary to do these revisions on the basis of
the item analysis, it was felt that the result would give a more accurate
accownt of the coaceptual ability of the subjects and result in a higher
qQuality instrwment. .

Part Lin. Observation of subjects during testing imdicated that results
might be confounded by & lack of reading ability on the part of many
studeats due to & lack of familiarity with the printed mediating terms used
in the response booklets. A second problem was related to the mumber of
correct alternatives on seme items. Often, ome successful choice appeared
to satisfy subjects’' need for success and consequently their search for a

g

[ v
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second alternative did not take place. The third problem, indicated by
the item analysis, was that some items rare too diffricult and more sasy
items were desired. In retrospect these changes were not necessary.

Thus a comprehensive revision of thePart:II of the . .:t -
test was undertaken. - It was decided to place the instructions for this
portion of the test on film, then continue with audic instructions only

for the test proper. The revisies. included: "

1. graded difficulty of items as juiged by the investigator,
2. selection of five new items of varying difficulty, and
3. revision of ten items used on the pretest.

[

Revision of the pretest items included:
- 1. having Vjutr. ourcvor’x;oct alternative and

2. changing the nwmber of possible altermatives from four to five
to help control for guessing. )

All items were reproduced on colored paper to continis the booklet
format used in the film portion of the test.

The Liaal form of the CF fest

The final form of the CF test, like the prelisiinary form, consisted
of two parts. Part I was a test of conservation, within-thing concept
formation; part II was a discriminante response, ‘between-thing concept
formation task. Part I was changed only superficially since the pretesting
identified me problems. It consisted of twenty-on¢ items measuring
conservation of number, lemgth, quantity, mass, area, and volume. The
adainistration time for part I was 30 minutes. Directions were presented
via tape by a female voice and the visual component consisted of an fam
color motion picture. The tape recorder ran continuously during the -
administration, while the projector was turnmed off and on by cues on the
agdio tape. The pupil respense booklst was made of varying colored
paper. All 23 pages were printed identically except for the horisontal
or vertical orismtation of the response boxes to correspond to the
form of the viswal stimuli. EKach page contained three squares; one
containing a star, ens. a flower and one a key. The pupils were to mark
oexactly ons of the boxes with an x. There were two practice items.
Table 3 shews the comcept being assessed in each item.

Table 3 .,
Item types in Part I of the Concept Formation Test
it ——— lme of mumm
1, 3, & number .
2 (more) response breaker

-
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Table 3 continued
Type of Conservation

length
response bresker
discontinuous quantity
. . inequality of quantity
13 Rass
15 continuous quantity
17, 18 ' area :
20, 21 : volume

Pu-t 11 m revised oxtouivoly on the buil of pretest data. The
words were removed from the page since they seemed to be a-distractor.
On each-item there were four shapes in the top row (positive exsmplars),
four shapes in the secomd row (negative instances) and five shapes on
the bottom row, - The- ubjoet was to choose ons shape on: the bottom row
uhichmnhthoouos in the toprov. The nature of the items can
best be seen by referring to the respense booklet for part IL~.

e . .. There were two practice items presented by movie and
tape recorder. The 13 test items were presented via test booklet and
tape recorded instructions, with the pupils marking ruponu booklets .and
#eceiving directions from the tape recorder only.

Thus the final form of the test consisted of 34 iteu with four

practice items. The total testing time was L5 minutes.

——
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LARGUAGE DEVELCPMENT

Word Association'

The word association tesk which was chosen was one which alreedy
existed; however, word association as a task is not one which appears on
standardized achievement tests, and, consequently, measures a level of
Janguage development which is not ordinarily measured by those instruments.
Children's free associations are highly related to word comprehension and
ability to place words in sppropriate contexts (Riegel, et al., 1964); to
semantic measures (DiVests, 1966); and to correct usage of nonsense words

after exposure to the nonsense words in syntax (Brown & Berko, 1960).

The Berko & Brown list was chosen because it contains very common
words which prevents it from being a traditional vocabulary test. Moreover,
it avoids words which contain potential dialectal differences in morphology.
Also data exist on middle class children in-the first three grades. In
sddition, the list is much shorter than Entwisle's (1966) 96-word list,

¢h percentage scores permit comperison with her dats on dissdvantaged

first, third, snd £ifth graders.
The cognitive varisble measured by this instrument is one level of

language development; that is, the rate of paradigmatic responding (same

form cless as given) indicates the extent to which the child is coding
words according to form class, The Brown & Berko list contains 36 words:
six of each of six form classes, There are two types of nouns (mass and
count); two types of verbs (transitive and intransitive); adjectives; snd
adverbs, ' .

. Cost factors include the production of the response form but more
importantly test administration. Ease of administration varies. The list
was administered in two ways: an “sursl/oral" individually edministered
version, and a "read and write" group administered version. The aural/
oral version took from five to.seven minutes to administer and maintained
the children’s close attention throughout. The read and write version
ranged from ten to thirty mimtes to administer and, of course, some
children werc distracted &uring the session.

Preliminary tryouts and revisions were not necessary because there
are no "floor or ceiling" problems. It was essential that the list remain
intact for the comparisons indicated in the first parsgraph of this section.
Subjects in all 18 cells were involved in both the individual (aural/oral)
and the group (resd and write) administrations. There is a representative
sample of overlap to permit a direct comparison of both types of
administration.

[ St
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Semples of the two response forme usel are listed in Appendix I and
are included in the packet of test materials accompanying this Report.
The longer one with the scoring grid at the bottom is the one used for
individual aurtl/oral adnministration., The second form, consisting of 2
sheets with the words in primary type, was used for group administration.
Directions for administering and scoring each version are included in

Scoring of the Word Association Test involves assigning response words
to a part-of-speech, On the Free Association Test those response words -
that were marked with characteristic suffixes (adjectives and adverbs) or
with the to-of the verbal infinitive could be confidently clessified.

With most potentially doubtful responses membership in oné part-of- .
speech is 80 much more common than membership in another that it was safe
to assign the word this primary membership., Where there was some doubt,
however, the experimenter asks the child to use the response word in a
sentence and, in doing so, the child revealed the part-of-speech he had
in mind, It wes necessary for the experimenter to score the responses

i

~ mentally as they were elicited so that he could resolve scoring problems

vhere necessary.

There were 36 stimulus words on the Free Association Test, six words
for each of six parts-of-speech. Each of the 36 response words (or phrases)
was scored as homogeneous or heterogenius with reference to its stimulus
word, and so for every subject there was a possible maximal score of six
homogeneous responses for each of six parts-of-speech, ‘
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Samples of Written Language Production .

A{‘ second approach to assessing language development was
through the use of written productions. Aronfreed's (1971) field
review of the Phase 1 report suggested that analysis of active language
manipulation should provide an additional dimension in understanding
any verbal deficiencies in disadvantaged children.

To ‘obtain written productions from children, two drawings were
presented with the request- that the children make up a story about
each picture. One picture, "the wall:, shows four men scaling a
wall. The second picture, "rich man-poor man", shows a well dressed

" man looking at a dejected fig.re sitting in a street or alley

The fowas \ised are in the test materials packet.

No attempt was made to'a.nalyze the thematic content of the two
stories. Rather, each story was analyzed to yield the following
information.

1. Total number of words used

2. RNumber of sentences

Number of commas

Punctuation other than commas
Average sentence length

Standard deviation of sentence length
« Average word length

=3 v\ W

The use of these indices is suggested by the work of Page
(no date) who found substantial correlations between overall quality
of essays as judged by teachers and length of essays in words (.32),
average word length (.51), standard deviation of word length (.53)
and number of commas (.3 5 . _

While these indices are relatively gross and do not represent
the more sophisticated transformational analyses first outlined by
Chomsky (1957), there is evidence that language maturity is related
to the total production of words elicited in controlled interviews
(Loban, 1963), sentence length (Riling, 1965; Hunt, 1965; and
g;ts);l)men, Griffin and Norris, 1967) and sentence complexity (Strickland,

The indices employed in the present stud& were generated entirely

_ by computer analysis. To obtain this analysis all essays were

keyp}mchga‘ into IBM cards.-and a computer program was written for
scanning the essays and generating the designated statistics.

13




Before statistical analysis » es8srys without periods were removed
from the sample. Since these were essentially one sentence essays,
removal of these cards eliminated spuriously high average sentence
lengths.

The "Make A- Story" test was administered following the word
association test. Instructions stated that the story should be
completed on the front side of the paper. No time limit was set on
the production of the stories, although some teacher's may have
limited the time available in order to end the testing session.

Statistics were computed for each story separately, then combined
for each student. The figures for each essay were added together to
obtain the variables Total Words Used, Number of Sentences, Number
of Commas, and Number of Other punctuations. The figures for each
essay vere averaged to obtain the variables Mean Sentence Length,
Standard Deviation of Sentence Length, Mean Word length, and Standard
Deviation of Word length.

Finally in order that the communicative and cognitive aspects
of language ability enter as a varisble in thiz study, a sample of
sixth grade essays was drawn from two of the disadvantaged schools
and read independently by two judges. All mechanics of written
language were disregarded and scores were generated for the following
aspects of the essays: :

A. Dnity The central plot or thread of the story
~ can be identified. The sequence of events
is clear, and appropriate connections exist
among the elements of the story.

B. Development Concrete details are added which lend
specificity and richness to the people,
places and events which are introduced.

C. Imagination . The story goes beyond simple description
and brings in elements not present in the
Picture. The theme of the story shows
uniqueness and originality.

The essays were rated on a five point scale for each of the three
characteristics described above, and an overall guality score generated
by adding the scores obtained on the three parts. .

The ratings of the two judges were combined to obtain the scores
reported and analyzed. Thus, a student's score on any aspect of the
essay could renge from 2 through 10. The overall quality score could
range from 6 to 30.

The quality of essay scores entered into the correlational analysis
only.

3
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logical Thinkiny

1. Sumsay of Comitive Yariables

As outlined in the project report of October 15, the skills to
be assessed through the test of logical thinking originally consisted
of those skills involving multiple classification, seriation, and
relational and syllogistic type logic. These particular aspects of
logical thinking were selected on the basis of evidence of other
Tesearchers who have found that each of them (especially multiple
classification) are exsmplary of the development of cognitive growth
through several age levels and that the growth of these particular
skills may be efficted by factors of race and socio-economic status.
It has also been shown that the development of these skills is not
adequately assessed by standardized intelligence tests, and that there

is a relationship betwsen their development and measures of school *
ugg.omt'. - o

- The construction of a group test involving these factors marked
& nev direction in test development for a number of reasons. Pirst,
no single instrument had previously attempted to include each of these
paramsters in a comprehensive test for even a single age level and
no similar instrument had been designed for a range of ages. Second,
o8t researchers measuring t owth of these cognitive skills had
relied upon a clinical approach in which the test items were administered
to individual subjects. Purther, these individual tests usually invnlved
the manipulation of concrete objects rather than conventional paper and

_.pencil forms of testing. Hence the development of an instrument which

could be administered to groups of children was a departure from previous
studies. Third, the incorporation of movie film snd synchronised tape
recorded instructions was another innovation which had never before been
applisd to these measures of cognitive growth.

Ibe Production of the Instrument
Based on a comprehensive review of the literature, the following .

parameters were judged to be indicative of logical thinking and were
included in the Belmont Elementary Logical Clsssification Hierarchy.

1. Nultiple classification skills were measured through the use
of 4 x4 matrices involving problems of one and. two attributes
and by mesans of row and column intersections (a variation of
& & x 4 matrix in which the upper left section of nine slements
was removed) consisting of ons and two attribute problems. The

attributes involved were those of sise, shape, color, and pattern,

2. Seriational and relational items were measured through problems
in which the subjects were asked to respond to situations which
required them to consider the relationships among a seriss of
people or objects., )

15
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3. The measures of formal logic vsre presented in a series
of five kinds of syllogis‘ic loric problems using the if-then
type format. The five categories chosen, based upon the work
of Ennis, were those of basic understanding, inversion, conversion,
contraposition, and transitivity.

The final versiom of the iest. is the result of a number of
revisions, trials and adaptations which were designed to pretest
and refine each of the elements before it was accepted for the final
form. The most important of these preliminary versions will be described,
not only because they are necessary for a complete understandiang of the
end result, but also because the reasons underlying the decisions
reflected in the final product should be of interest to those who
wish to replicate or extend these procedures.

The initial format of the test consisted of four subtests,
matrices, row and column interseciions, relations, and syllogistic
logic. - Each matrix was a four by four pattern of 16 spaces containing
a combimation of up to four variables. One element of each matrix
was leoft blank. The instructions asked the subject to select the
correct element from among four choices. The' format of the test
consisted of five matrices which could be solved by attending to one
attribute, followed by a second set of five matrices each of which could
be solved by attending to two attributes simultaneously.

The number of attributes involved in each matrix was defined to
be the minimum number to which a subject would have to attend in order
to solve the problem,

The row.and column subtest consisted of problems in the format
of the intersection of a four element row and a four element column,
The point of intersection was left blank and the subject was to .

" select from among four choices, the element which correctly filled

the blakkintersection. PFive one attritiute problems and five two
attribute problems were included in this subtest.

The third subtest concerned the relationships among series of
objects presented to the subject. The relationships were ones-éf
sise for inanimate objects and factors such as speed or age for
animate objects. - For example, a subject was shown three shapes
A, B, and C in pairs while the taped voice established a relationship
between the pairs as follows: "A=B, B=C, does A=C?" The response
format offered three choices: "Yes, No and Can't Tell." The subject
was to select the correct answer. There were 10 items in thésesubtest.

The. fourth subtest involved syllogistic type logic. The syllogisam
was presented on the screen and in the test booklet while the taped
voice read it for the subjects. The subject was then asked to decide
whether the first two statements made the third one true and to respond

by circling the correct answer in the test book. The choices were:
"Yos, No and Cali't Tell.” A total of 15 syllogisms were presented.
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This first form of the test was individually administered to
a pilot study group of thirty subjects, ten per grade level for
grade two, four and six in a predominately whice, middle class school
in a small neighboring tomm. Following the pilot, minor changes were

effec’sd in the script and timing of the items and ambiguous items
were redesigned,
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The second pilot study with the revised instrument was after the
first pilot study, the presentation of the times was committed to &um
color movie film and the instructions and timing of the test were put
on awdio taps. A pupil response and a fifty page pupil response booklet
was printed. For each type of item, the subject was presented with a
practice item in his book and on the screen while the taped instructions
described the item, how it could be solved and how the response wms to.
4 be marked in the booklet. The items were presented at 25 second iatervals
3 for the entire test. Including the time for the five practice items,

o this made a_ total time required for the administration of this ‘form of
; : the test was approximately fifty minutes. This imncludes the time
3 required for passing out materials and setting up the equipment.

e T TR T
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The second pilot study of this form of the test was administered
to a sample of 151 subjects in Lincoln School in Gary, Indiana in
February. These subjects were of the same grade levels, socioceconomic
status and came from the same ethnic strats as were the subjects te be
tested in the major testing program. The reswlts of the pilot study

. were swbjected to rigorous analysis in the forgof both item analysis
and the computation of Kwder Richardson reliabilities and a review of the
clinical cbservations made by the testing team, teachers, school
sdainistrators and school board officials.

The time required to administer this form of the test including
time necessary for pessing ouwt materials and setting up equipment was
approximately 50 minutes. This was longer than the authors had
anticipated and it was felt that.interest flagged especially in the
lower grades as the test progressed. This was partially due to the
length of the test and to the fact that the syllogistic items which

wore hardost for the primary age children came at the end of tie
test batteries.
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The item amalysis yielded discrimination indices in the form of
iten cerrelations for each item with the subjects total score and o
moasure of item difficulty in terms of the percentage of subjects
chousing each item and its altermative responses. In addition,
Kuder-Richardson formula 20 reliabilities ‘were computed. The
reliability for the total test for the grade two subjects was 63;
for the fourth grade subjects, .59 and for the sixth grade subjects
it ws .60. The overall reliability for all grade levels was .71.

17
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IV. Ravisloa cade due Lo Eretesting and (insl snalvess

] The information gorerated by the Lwo pilot studies resulted in a
E number of changes and improvements in the final form of the test. These

*
1,
-
’;i 2 .
3
k.
.
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1.

2.

3.

changes were based on a number of factors, among them being the item
analyses of the pilot, clinical observations made by the testing team
during the testing situation, critiques by the Belmont project staff
and suggestions offered by the Belmont lational committees and the
Washington staff.

The major changes were the adoption of a new format for the test,
and tis deletion of the subsections pertaining to relations and
syllogistic type thinking. The section dealing with relations vu
removed from the test for the following reasons: -

AN

The items seemed to be too easy for the upper grade children
and not d:ltmult enough for the lower grade level subjects.

There were not enough.items to measure adequately the
subjects’ abilities to understand and operate with relation-
ships among three elements. The inclusion of four or more
oh-uto in each item might have rendered a more accurate
measure, however, this would have lsngthened the section
of the test substantially.

—i<3

e

This portion of the test did not add significantly to the
subjects scores for the total test.

The mechanics of administering this section of the test
required the subjects to pay close attention to the image
on the screen while at the sams time, it was crucial that
the tape recording be exactly synchronised with the film
projector.

The subtest dealing with syllogistic logic was removed from the
test for the following reasons:

The subjects' scores on these items were inconsistent across
the grade levels and it was felt that the response format in
which the subject was to select one of three possidle answers
encouraged guessing which confounded the results.

Observations by the testing team and the school officials
led to the conclusion that only the upper elemsntary grade
subjects were applying themeelves to these items. Iauor
grade subjects tended to choose responses at random.

The syllogistic format of the items seemed too advanced for
most subjects. That is, the first pilot study with small
groups of subjects in individual testing situations proved
that yousmg subjects can attend to this type of problem, but
they seem to respond better when asked to state their answers
verbally or to justify thader response.

18




k. There was soms question as to whether the language used in the
syllogisms (even though they were read for the subjects) was
-appropriate for all ages and sociceconomic backgrounds.

The method of administration was altered from the first versions
in which each item was showmn on the film and remained in view while
the tape recorded instructions were heard. The itea had coatimued in
visw during the time the subject responded to it, hence the pacing of
the subjects was standardised by both the film and the tape recording,
After the adainistration of the second pilot study, this method was
Judged wnsatisfactory for the following reasons:

1. Onoe the subjects had proceeded past the practice items, thers
seemed little Jwstification in having them divide their
attention between the imege on the screen and the test
booklet on their desk. Im fact, as soon as the swbjects
becams familiar with the format of the test, tiey seldom

practice items.

2, Showing the item on the screen for ths duration of the
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Jocts through the test. It is interesting
oonsidered necessery for a variety
reasons, the two most inportant being tiat, 1) presenting

items for a givea amowmnt of time for each subject served
all the subjects and 2) that

i
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oM pace, it was found that a serious loes
sulted from the fact that subjects tended to race
through the test and to spead an imsufficient amount of time

The new methed of administration for the test was a refimemsnt of
the first method with these changes:

subject was talosn step-by-step through two practice items for
the matrix preblems (eme practice item for the two attribute
problem and eme practice item for the three attribute problem),
. ong prastice item for the row and colwsm intersections (by this
the cte wre familiar with the response book format,
the requiremsats of the testing situation and with two and three
attribute prabless), and two practice items for the shape and
eolor intersection items.

-

i
:
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with allowing the subjects to
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2. Omly the practice items were prasented on fila. The tape
recorded instructions wers synchronised with the film, but
after the subjects had completed the practice items, the
test administrator turned the film prcjector off. The tape
recorder continued to run and the voice procesied to tell the
subjects when to turn to the next page, thus pacing the subjects
through the test at a speed of 20 seconds per item.

A now series of items was included in the final form of the test
at this time. These items have blen termed "Shape and Color Intersecticas®
since they were comprised of the interesctions of various shapes and
colors. These items are found on pages ikl to 55 of the test book.
Each item required the swbject to decide which, if any, of the five
choices preseated to him, would "fit" in the space marked with an X.
In order to decide this, the svbject had to take several classes in
to. aceownt simmltansocusly. Here again, the defimition of eriterial
attributes was applied to these items with the result that the latter
were renked scoording to the minimum number of attributes to which a
subject had to atterl to solve the item. Thus, the items represeated
one, two and three attribute problems.

The final changs from the pretest format was the inclusiom of
another response choice for each item. That is, instead ef having
four boxes at the bottom of the page (three figures and a "mome of
these" choice) an additicnal figure wes included. This allowed for
an increase in the order of difficulty for each item.

Theee chaiiges resulted in a stendardised format for the entire
test, a simllarity among the thres subsections 4f items and in the
form of the responses required of the' subjects. It also rusulted in
& tost of fewer items, greater ease of administration and clarity of
directiens and a shortening of the tims required for the “est.

~
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The final form of the test contains 55 items plus five practice
items. It should be noted that the statistical analysis of the test
was dene on 46 items, nime items having been delsted on the basis of

the item amalysis using the larger, final sample.

The format of the test, its subsections, the criterial attributes

of the items and the location of the practice items.

dlam Ressrinticn Eumber of Attributes
First practice item, 4 x 4 matrix 2
: Second practios item, A x 4 matrix 3
1t010 - & X & matrices 2
to 20 & X & matrices 3

e




Description Number of Attributes
Third practice item, row and
column intersection -
row and column intersecticns
row and column intersections
Fourth practice item, shape &
color intersections
Fifth practice item, shape and color
intersections - 3 -
Shape and color intersections, 15 items in random order
according to one, two and three attributes as follows:
2 one gttribute items
7 two attribute items
4 three attribute items
2 four attribute items

- Thus, the complete test as administered to the subjects contained
55 items varying across three.subsections and involving the following
breakdown of criterial attributes: 2 one atiribite problems, 27 two
attribute problems, 2l three attribdbute problems and 2 four attribute
problems. .

A subsequent and final revision of the test resulted in the
elimination of nine items. These nine were deleted from the original
55 items since the item analysis showed that they possessed low or
negative correlations with the subjects® total scores on the test
and that they had a low item difficulty index for the total sample.
No useful data were lost as a result of these deletions, rather, this
served to strengthen the test and to raise its reliability to a score
of .8825 as computed according to the Kuder=Richardson 20 formula.

The items which were deleted were numbers 7, 20, 22, 23, 25, 36,
39, 40 and 46. This left a total of 18 items in Subtest I, Matrices;
14 items in Subtest II, Row and Column Intersections; and 1l items in
Subtest III, Shape and Color Intersections. This left a grand totesl
of 46 items in the test.

A test Administration Manual may be found in Appendix IV. The
latter gives complete instructions for those involved in administering
the test to elementary school age subjects. ‘ The tape script is also in Appendix IV

] The reliability coefficient for the total test for second grade
subjects is .80, for fourth grade subjects it is .81 and for sixth
grade subject- is .83. The reliability coefficient for all grades
combined on t.e total test is .68. '

21




s

R A

P pon

ALYtk & Mool

SO )
N,

AT TR

AT B TR

An examination of the cerrelation of each item with the total
score for the total sample reveals that of the 46 items, 36 correlate
at .300 or higher, 7 correlate between .<00 to .299 and 3 iteas fall
within the range .075 to .167. A grade by grade braakdown of these
data shows that the following numbers of items ‘correlate above .200
with the total score: grade two, 36 items; grade four, 42 items and
grade six, LO items. The analysis of the item difficulty of each item
for the total sample indicates that the index ranged from a low of .133
for item 32 te a high of .905 for item 8. The majority of the indices
rangéd from .400 to .800. . ‘

Reliability coefficients were also computed for each of the three
subtests with the following results based on the total sample for all
grades: }
Subtest I, Matrices, 18 items, KR-20 = .84 .

Subtest II, Row and Column Intersections, 14 items, KR-20 = .51
Subtest III, Shaps and Color Intersections, KR-20 = .69

The examinmers found that the children taking the test were highly
interested and motivated by it due to its innovative format, use of

ape instructions and the colorful appearance of the test booklet.
The subjects enjoyed taking the test and spontanscusly cheered at times
upon finding that they had performed correctly on the practice items.

: The test is easily administered by one person, although it was
found that a second member of the testing team was extremely useful
to aid in setting up the equipment and distributing the test booklets.
However, in & testing situation.where the childrea would be ceming
to the testing room, or whire i teacher woiild be administering the
test to her owmn class, the administratien could easily be handled
by one person.

The cost of the instrument is relatively slight for the
*wardwmre” items such as the film and audio tape, which would cost
approximately twenty five dollars to reproduce. The test booklets
represent the major cost of the test as they require a five color
rmn in printing and are expendable at the end of the test. Naturally,
the cost per booklet decreases with an’' increase in the number printed
at one time. Pased on a minimum order of 1000 booklets, the cost
per booklst would be approximately $1.50. '

The scoring of the tests is relatively simple and may be handled
in at least two ways. The tests could be scored manually for small
class sise groups, or one might elect to use a machine scoring procedure
in which the responses are tramsfered to mark-sense cards which are

scored according to a marking key. The latter would cost approximately
six cents per subject.

No major difficulties were noted in administering the tests. The
only areas in which problsms might be encomntered involve the tendency

22
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of some subjects to race or ahead of
each item.

the others despite the pacing of

A teacher could-easily control this by circulating through

the testing room. The only other possible problem concerns the placement

of the projector so that all subjects can:

the screen and the partial darkening
see the film image and the practice

o¢s a large, bright image on
of the room so that the subjects can
items in their booklets simultaneously.

The testing team did not find the latter to be a serious problem even under

the most adverse lighting situations. Since

the film is required only

during the practice items, the team frequently opened the curtains or
i blinds after the film portion of the test had been completed.

o
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Purdue Elementary Problem Solvi.g Inventory (PEPSI)
I. Rationale and Guidelines for the Development of PEPSI

~

Our review of the problem-solving (PS) literature and especially
the review of models and psychologicel processes involved in problem.
solving led us to several conclusions regarding the nature of the problem-
solving pprocess and the means by which problem-solving abilities have
been assessed in the past. The review also provided us with guidelines
for the formulation of goals for our test, criteria for the selection
of various problem-sclving variables to be measured, and a rationale for
the development of specific kinds of  items,

In terms of the nature of the problem-solving process, our review

made it clear that there was no single, general problem-solving factor,

sptitude, or ability. Rather, problem-solving involved several different
“kinds of ‘abilities, ‘all playing an- important role in the total process.

Some of these sbilities could be described as the ability to sense that a

problem exists, to define the problem, to ask questions and see implications,

to see familiar objects or events in a different perspective, and the ability

to select appropriate solutions to problems, Many of these abilities, or

operations, have been described by Guilford (1967) in his structure-of-

inteldect model. Thus, we decided to develop a series of PS tasks each

measuring aepmte_ aspects or abilities in PS,

In the past, there has been a considerable lack of uniformity in
problem-solving research., Various tasks have been employed including
puzzles, anagrams, logico-deductive problems, simulation problems, and
arithmetic problems. All of these kinds of problems are important,
yet they have generally not been representative of. real-life PS
situstions. Problem-solving abilities have also been measured in terms
of amount of time to solution, number of errors nade, or number of
solutions generated.  Again, these approaches have not accurately
reflected the criterion of problem-solving situations in real life.

We decided to avoid the available artificial tasks, to develop realistic
PS tasks, and to use criteria which were closely related to the gross
behavior represented in each task.

The review of the literature suggested several cognitive operations
involved in problem-solving, and within each of those operations there are
quite a mmber of specific skills related to school subjects, The
obJective of our new test, however, was not to measure these specific
skills, but rather to assess the more general set of operations and
varisbles common to all of the-curricular areas. To this end, we concluded
that such assessment could best be sccamplished by operationally describing
the behaviors required of student, for exmmple, asking questions or
selecting the best solution to & problem, Finally, the problem-solving
literature demonstrated that each of the abilities selected for assesment
were modifiable by instruction. Our new test, then, was also designed to
‘have practical importence to the classroom.

-
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" _In the construction of our test, the literature suggested that
Problem-solving could best be measured with a series of miniature
problems aimed at separate factors, In addition, these problems
should be representative of real-life sitations, Since a large
proportion of the population to be measured consisted of socially

groups, The disadvantaged are most likely to be handicepped in problem-
solving when abstractions and elaborate cause-and.effect relationships
are involved., Verbal sptitudes and reading ability are also likely to
Tun low smong the disadvantaged. Thus, the response format of our new
test is entirely multiple.choice, no writing is involved, and each
alternative is resd to the students by means of an audio-tape,

Disadvanteged students may be easily frustrated by tasks they do not
understand, Therefore, the difficulty level was kept low, and time
Pressures or other anxiety-producing restrictions were held to a minimm,
Our new test mikes use of real-life type Yroblems in an attempt to make
the test meaningful to students. It also attempts to increase-students'
motivation to work on the problems by means of humorous cartoons and a

representation. in the cartoon charscters of several ethnic groups,

Memory for specific information nay be a simificant factor in
Performence on problem.solving tesks, particulariy if they are related
to curricular areas, We tried to awvoid dependence on memory by structuring
general, real-life tasks for which there would be minimum need for specific
infornation. We also recogniszed that the most realistic response format
would be open-ended, constructed responses, However several trials with
tasks which called for open-ended constructed responses revealed that for
general field use of our tests, scoring such tasks would Probably be gquite

' umanageable. Tius, we decided to use multiple-choice respouses through.

out the test.

 Finally, from our review of the research and theory literature we
concluded that proper interpretation of the results of problem-solving

Other practical constraints influenced our efforts in developing the
Problem-soiving tasks, but the major guidelines which directed our efforts
were those stated above,

Cognitive Operations and Varisbles To Be Measured

Using the guidelines stated ibovo, the following PS cognitive operations
were selected to be measured with tasks designed for this project:
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a (2)

4 , o (3)

(k)

(5)

Sensing the problem. This is the ehility to detect, to see, or
to become smware that a problem exists, It is classifiable in
the "structure of intellect" (SI) as a cognitive fector, Many
PS8 tasks merely state the Problm, thereby jumping over Ss'
ability to detect %hat a problem does or does not exist. Given
& complex situation Ss are required, in this task, to determine
if a problem does or does not exist,

Ident the belem. Given & problem situation, this
cognitive operation requires Ss to specify what the problem
is. Again in the SI it is a cognitive operation, In a
complex situation Ss may not focus on the real or essential
problem. This task seeks to detemine if they can identify
the problem, -

Clari the problem, Clarification of the problem involves
se 8 of cognitive operations:

(a) % questions. This is the cognitive ability to sak
questions which will clarify the problem. It is a divergent
thinking operation.

(b) Guessing causes. - This 1s the cognitive ability to state a
er of possible causes for a Problem situation. Again it
is a divergent thinking operation,

(¢) Clarification of %, . This 1is th“é“ii'bﬁity to ask
questions or seex er information which will in turn
be used to develop. a search model, which will serve to
clarify the goal, or result in criteria for an ideal
solution, It is a divergent thinking operation.

(4) Ju if more -information is needed., This is the ability
5%{1? nore Information 1s needed or if emcugh is
available to proceed to solution, It is analogous to the
cognitive operation of evalustion in the SI.

(o) Analying detatls of the problem wnd M%ﬁiﬁcd
elements. “This is the ability to anslyze &
sItustion into its elements and to identify those aspects

which are critical in problem identification or solution,
It is the operation implied in level four of the Bloom
Taxonomy

Redafinition or Transtormation

This is the ability to change dlements of the problem situation
or common objects or events so that theymmight become aseful

in achieving & solution. In essence it is analogous to-
Guilford's Alternate Uses Test or Torrance's Unusual Uses .
Tests. It is s divergent thinking operation which results

in the product called transformation. It is sometimes referred
to as spontaneous flexibility,

Seeing E@_i_m:laxf

This is the ability to extrapolate, to see what the results
would be if certain solutdons to & given problem or conditions
came about, - It is represented by Guilford's Consequences Test
which measures divergent thinking of implications with sementic
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(6) Verification. This is the cognitive ability to be sware of the
need to ‘Q&E, validate or verify an hypothLesis, possible solution
or solution that has already oeen tried out, to a problem, As
such it is chiefly a cognitive ability as referenced in the ST,
It is not, as defined here, the ability to perform or carry out
& verification task. The latter will always involve specific
skills related to particular curricular areas. In the present
tuk':lticthotbmtytouethemxtatep in a given P8
Sequence as necessarily involving verification,

Sol & problem, This cognitive ability wes approached in two
m_!.’ﬁ. th &f_‘emce to single and multiple solution problems.

(a) Solving & single solution problem. This task is essentially
. convergent & ure in Ss are required to pick the
cne of several alternatives which actually represents o
solution for a problem situation,

(v) Sol a multiple solution len. This task is essentially

divergent Fﬁ%é_gc are o identify the most
original, unique or wusual and suitable solutions for a
multiple solution problem.

In;tn-nution

i

All of the instrumentation follows a general format in which a
oteu'toansmpreuntedonaccrmmdgahn
ch provides response format. .The latter involves

exmmining alternatives, picking the solution, and drawing an X on the
box containing the solution. The alteratives are given a8 pictures
or verbal descriptions which are printed in the booklet and reed to
the child. The problem description and directions are recorded on
sudio tape and played, synchroniged, with the still pictures.
Ilustrations of types of problems for each of the cognitive cperations
specified above will be given next.

1. Sens the lem, Ini;hicuck&ar,echmactrtoon comparsble
Wﬂzﬁh » 6nd asked o determine if there is or is not
& problem. Essentially the response is ¥yes or no,

2. Ident ng the lem, This tesk is essentially the smme as the
it e P

Davis-¥els gmmes. Ss are shom a picture
of & problem situation, given several verbal statements, and asked
to identify the one statement which specifies the problem.

%g%nm. Given a cartoon and an orsl statement of a
8 o, Ss are next given a series

questions and asked to pick from eack three
would be most useful in clarifying the problem,
Gues ceuses, Given a cartoon and an oral statement of a problem
sity qu,!mnutgimuuriuofsrouplofthueponible
mmror&.probu-maukedtopmrmmhtamm.m
e which would most likely be the cause of the problea.
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5. Clarification of o In this task S3 are given a partial and
guously task or goal and asked tc select from each of
the groups of three alternatives offered, the question or piece
i } of information which would clarif'- the goal or afford an adequate
t

6. Ju if more information is needed, Given a cartoon and oral
ription of & problem situstion S are asked to judge whether
sufficient information is or is not available to proceed to a

solution, The goal, search model, or ideal solution is well
defined. ‘

7. details of the problem and identi eritical elements.
Bt s of the problen and Jdmbifying critical elments

description including full statemen' of the goal. Ss are asked
to identify on the cartoon those elements which are needed in
producing & solution. 8s aus also asked to indicate the order in
which elements would have to be used in vorking toward a solution.
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8. Redafinition or transformation, Given & cartoon and oral description
N ea, S5 are asked ©o indicate vhich things in the cartoon
could be used To yield a solution, Ss are required to redefine or
transform common objects .in order to see their potential use, For
o:‘qle,guukodtomeadollbymptmgmuduw

5 -
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clothing,
9. s.oL:i %ﬂtm. Given & problem and a proposed solution Ss
are P groups of three the most likely result if

the given solution were implemented.

10. Yerification, Given & problem situstion, Ss are required to select
from three stated alternatives, the correct one
depicting a testing, validation, or verification activity,

1. Solving a ofﬁng_. solution problem, Presented with & problem
ﬁm, 8s are required To select from three stated alternatives
the one alternative which will solve the problem.

12, m & multiple solution problem,

(s) Unusual solution: Presented with & problem situation, Ss ave

se Irom among 3 cartoons, the one that represents the
nost unusual solution to the problem,

(b) How wowld 4o it? Presented with a problem situstion and
m& solutions, all tenable, Ss are asked how they
would solve the problem.

While all of the tasks are specified as involving multiple choice response
— format, it is obvious that written or constructed responses would have been far
wmug@umwﬁamunmmrs, notadbly asking
“questions, guessing causes, tlarification of the goals, redefinition or
' - trensformstion, generation of multiple hypotheses, seeing implications, and
& solving & multiple solution probles, During the task development phase of
ihe project, we explored the possible use of & constructed response format,

" at least with kth and 6th grades, but found the scoring problem unmanageable
for mass testing.




II.

Production of the Instruments

In addition to guidelines for task development specified above, we
also drew the following conclusions which guided us in task development:
the total item pool should mumber about fifty, and in order to make the
instrument dlagnostically useful, reliable sudbscores should be identified
a8 clusters of about eight or more items. TFor the total item pool we judged
that 2ifty was a satisfactory compromise with regard to possidle testing
tine and ninimm hope concerning possidle relisbility of the total instrment

' ond some of its subscores.

Subscores could be generated for thirteen component item types, but
this would mean that same subscorss would be based on as few as two items.
These would cbviocusly not yield relisble subscores. Thus, hrosder groupings
with logical meanings or relationship were identified as follows:

Relisbility
Jtem Cluster No. of Iteus Estimate
A Sensing and Identifying (1 snd 2)* 10 items .28
B Clarification I (3 wnd 5) ' 7 items A2
C Clarificatiom IX (3, &, 5, 6, 7) 15 items .50
D Problem Parts (8, 9 9 items 57
E Pre Solution (1,2, 3, 4, 5, 6, 7) 25 items .57
¥ Solving Problems I.(9, 10, 12) 15 itess 55
G Solving Problems II (9, 10, 11, 12) 18 items .68
H Solving Probleas IIT (8, 9, 10, 11, 12) 22 1tems 73

Differences smong subgrovps "Solving Problems I, II and III" may be
described as follows, Solving Problem I consists of single and multiple
solution problems and verificetion problems. Solving Problems II consists
of the same set plus implications problems, Solving Problems III consists
of the above plus .the redefinition problems. Solving Problems I is the
purest traditional set of problems. IT and IIT take in components which
are problem-like but conceptuslly different.

Prelinivary Task Developmeut

- The raticnale for the.tasks and the statemént of instrumentation
quite clearly specified the parsmeters of the items to be developed.
However, the actiual problem situations had yet to be identified.
Therefore as & first step in task dsvelopment we developed a long list
of provlem situstions which might realistically confront children in

. gredes 2, b and 6, which could possibly be depicted in cartoons, and

- which would be culturally scceptable to diverse ethnic groups, boys

e girls, and various sociceconomic lsvels., The four members of

our P8 temm acted as & brainstorming group and generated a list of
spproximately 150 such blen situations, The list was then auplicated
and used 88 & basis Tor subsequent task development.

In the next stage prototype items were developed on cards with e

“verbal description of the cartoon which would sccompeny the ites. The

card specified the item type according to the ratiomale for tasks, the

' varbal material of the stem, and the three response options, One or
.more items of the twelve types were developed and brought to a staff
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meeting for initial critique, suggestions, and correcti ons, The staff
met weekly throughout the project for such discussiors of the various
theoretical and practical aspects of taci develoment.{; LS

When & final form was agreed upon for &ll twelve item types,
additional items were developed in each category as & part of an item
pool. Arproximately 150 items were so developed., Approximetely 90
items were then identified as the most pramising, and we proceeded
with the developaent of cartoons for these items.

A professional artist who was also & cartoonist was selected to do
the work, He was given preliminary orientation concerning the need to
develop cartoons which would be appropriste for children in grades two,
four, and six, boys and girls, and various ethnic and socioeconomic
groups. A preliminary draft of each cartoon was brought to the group
for exmmination and sent back for revision if the group relt it
necessary.

, In the next stage we began to have black-and-whity slides mede
from the cartoons. Professional photographic services were available
on the Purdue campus to do this work., As szlides were completed they
were brought back to the group for further critique. In many instances
the projected cartoon revealed aspects not noted in or changed from the
drewing which required further revisions of the drawing,

For the opening directions to orient children to the test, several
color slides were made using & child who was in the fourth grade. He
depicted several stages of preparation for ahd taking the test.

As slides were developed and the varbal presentation of the stems
were prepared, items were then committed to & final item form on cards
a8 shom in Figure 1. Each of these cards included a reproduction of
the slide or slides involved in the item.

A first araft of the entire test was finally assembled by selecting
the 60 best items and by including four or more items from each of the
twelve categories. Simultaneously the oral script was developed
the begimning directions, the verbal statememt of each item, and all
directions necessary to guide the children through the entire test.
Development .of the test bo-tlet was also begun at this time.
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The first campleted draft of the instrument was presented vith a
Carousel projector and Wollensek tape recorder to the entire Belmont
staff for critique. Several suggestions were made concerning ethmic
representations of cartoon characters and sociceconomic conditions
portrayed in the cartoons. These suggestions were incorporated in
revisions of several items.

The First Trial With Children
The first trial run was conducted on Sunday, January 10, 1971

" with & small group of eleven children representing grades one to seven

and both sexes. We observed the children'’s performance on the test and
made notes throughout. After the test we asked for their reactionms.
Iten analyses were also carried out. The internal consi index
(KR-20) was .62, the mean was 76.64, the standard deviation, 4.39, and
the standard error of measurement, 2.71. The analysis included item

-
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correlations with total score and the percent of pupilt sele.ting each
option. Because N was only 11, this item analysis m.st be interpreted
with considerable caution. The test included 87 items at this stage.

This trial revealed many problems of admi.istration, in the audio script,
in the test booklet, and in the slides., Thus, we immediately set to work
to revise the test and to prepare for a full-scale trial run to be carried

- out about three weeks later.

The Second Trial

The second trial with the revised test was carried out on Monday,
February 15, 1971 with two classes each of grades two, four, and six
in Gary, Indiana. These classes enrolled children of the same ethnic
and socioeconomic status and diversity as the implied target population
for the test.

Item amalyses were conducted for esch grade separately and for the
three grades combined., These anilyses yielded discrimination indices
in the form of item correlations with total scores, difficulty indices
a8 the percent of each group selecting each option, and reliadbility

estimates of the split-half type. On the basis of these item snalyses,

“items were revised, edited or drcpped, and scme new items were added. :

The test included 62 items at this stage., The analyses are summarized
below: ) ) .

The internal consistency i...ex (KR-20) for the 140 second, fourth, snd
sixth graders, combined was .32. The mean score was 34.75 out of 62
:ft';.hﬂth & standard deviation of 6,60 and standard error of estimate

[

For the second graders:

K =43
n-ZO = .60
X =2542
80 = 4,28
SEM = 2,69

Yor the fourth graders:

X =k

n'zo = o”
X =27.87
8 = 5,07

SBM = 2,54

¥or the sixth graders:

N =52
KR-20 = ,69
X =31,39
D = L) '
SEM = 2,47
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The third trial, run with the revised form of PEPSI, was carried
out on Monday, March 15 with one class each of grades two, four and
six in Gery, Indians, agein in & school comparsble to the target type
and children for iliich the test was developed, At this stege
aome new items had been ridded so that the total number of items was 65.
The of the results of this trial are presented next. -Taese
data were used to prepare the final form of the test.

¥
4
q
7

55

: For the 64 secnd, fourth and sixth graders, combined, the KR-20
wes .86, with a-mean of 16,26 correct out of 65 items, with & stendard
‘ deviation of 8.35, and a standard error of estimate of 3.16.

For the second graders:

N = 22
R-20 = 072
X = 38,18
SD = 6025
SEN = 3.29

E For the fourth graders:

N 19
n.zo L4 75
X




SHIH TN
ghoIH
jjifgaiyh
mmamw:a wmu
=0 tM mM
dommmmmmmma
mmmmmmmmuMm
mm,_mmmm”w

4T mumm
awu1m Wm.am
giphathicis

HAHR
mm 8 uwu 3
Uy

il

Tourth Grade

= 340

= 331

»

m.zo = o@
Y =296

= 5.33

= 20”

Bitibci Rk

' ' RS
[SRRRIL S P S E VR it mah, 3 WO,

i il
wmmw m uMmmm mm
fig a2liite i
A T

3




e

P AN T AT

AL M T 28

i

_ Revisions in PEPSI from draft to draft were based on (1) the item

smalyses, (2) observation of the children's behavior testing, (3)
critique by the P8 temm and the entire Belmont Staff, and (k) critiques
um three occasions by Belmont National camittees and Washington office

In general the following corrections hed to be mude: -

(1) Total testing time had tc be cut to about 40 to 45 mimutes. In
%mm version it was about 90 minutes, in the second about
L 1Y

(2) Our conception of the eppropriste ieying for some items had to
be changed.’

(3) Some items which were far too difficult or far too easy had to
be changed accordingly.

(k) Items which were poor discriminstors cr discriminated
negatively indervent revisions to try tc improve them.

(5) Original efforts to represent Blacks snd Latin Americens in
cartoons were not always successful and had to be revised in &
of cases. :

|

(6)

|

in pictures were oftem too muich suhurbis-oriented
‘ to be revised to represent immer-city scenes.

(7) A large mumber of new single and mltiple solution prodblems were
since items in that category seemed to ba tho best
genexal Adiscriminators. ‘

(8) Timing of the directions end intervals for each task were revised
to provide enough time for all or nearly all children to complate
found

g
£

%

each item but to keep waiting time to & minimm,
(9) Several speskers were tried out on the sudioc script and

(i0) Some children seemed to have Aifficulty in identifying opticas in the
ansver booklets becauss separate options were not identified. Thus,

we put in & large A, B, and C on the three options in the answer
bookiet.
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V. Final Form of the Test

The final form of the test includes 49 items, two of which are completed
by the children ag trial runs.

Subtasks No. of
itens

l. Sensing problem
2. Identifying problem
3. Asking questions
4, Guessing causes
5. Clarifying goal ’
6. Judging if more information is needed
7. Identifying relevant aspects
8. Redefinition
9. Implications
10. Verification
11. Single solution
12, Maltiple solution

VWD &\ SWw D DT

The final form of the test is best represented in the script of our audio
tape which includes all of the verbal directions to the children, the
directions to the examiner, the complete verbal statement of each item and
its options, transitional directions such as pege turning, and pictiures

of all slides. The script is presented in Appendix V.

The final form of the test is also represented in the response booklet
vhich gives the verbal statement of each optiom or the picture used to depict
an option. R ETTES s oL L LA

The test is ;J.ao described in the manual of directions for administration
and scoring as shown in Appendix-V ., It should be noted that while the
test booklet sppears to be expendable since the children write on it, the

manual indicates that mark-sense response cards can be used in testing
children in grades four and six.

For preliminary analyses the full test has been subdivided into item
clusters, as given on page 9, which could be used diagnostics’ly in evaluating
curricular programs or subgroups of children, As explain. viously
Solving Problems I represents the p.irest form of traditiomss problem solving
tests while IT and III include items of other types which require single
solutions but are not traditionally inéidded on problem solving tests.

i The final form of the test is an instrument which children find interesting
and easy to take. Because the difficulty levels are not high, they do not
find it troublesame to produce responses. They also sée much humor in the
ultmﬂulm@mmlhufmormdtodombytm
examiner. From the exsminer's point of view the test is easy to administer.
Few questions or problems arise. The exsminer's task is merely to run the
tape recordes and activate the slides, It is desirable to have a second person
circulate to make sure that all children are performing properly. But one
teacher cen easily administer PRPSI tlone, particularly if the class is small.

35
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The cost of the test and its administration shovid be moderate. If the
regular booklet is used the cost per pupil will be approximately twenti-cents.
™e slide set will cost about $43.00 and +he two audio tapes $2.60 each. If
wie teacher administers the t:st, no costs will accrue for a special exsminer.
If scored by teachers there would be no scoring cost. If mark-sense cards
are used it will cost about 315 cents pe1:j child to score the test.

w eed

One problem in administration of the test is the tendency for
children to cheat by looking at one another's answers. Repeated admonitions
to the group or to individuals sometimes fail to correct this condition. It
may be necessary occasionally to move an individual child to a position in the
room where he cannot commnicate with any other children. The best antidotes
for this problem seem to be to spread the children out in the room so that
they are not sitting close together, to remind the group tc work alone, and
to isolate refractory children.
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I. Bricf Roview of the Varisbles to be Mesaured
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Response Styles

In the Final Report of Phase I, we stated that our intent was to
develop two group measures of response style: one tapping the impulsivity-
reflectivity dimension and one the interal-external locus of control.

The literature review had suggested that these two variables were most
likely to be associated with "cultural deprivation.*

However, we found it very difficult to measure impulsivity-reflectivity
in a group for two reasons. First, the expense involved in getting individ-
ual reaction times was too great--slectronic equipment would make it possible
to get accurate individual reaction times but its cost would be prohibitive,
Since reaction time is the most important measure of Kagan's impulsivity-
reflectivity variables, any attempt to measure this variable without getting I
reaction times would be futile., Secondiy, other approaches we tried were
unduly affected by peer pressures. For example, we attempted to get an
average reaction time for each child by allowing ths child to work at his

own pace for fifteen items and then raise his hand when he was finished.
 However, we found that the children looked at each other more than the test
items and felt pressure to keep up with their neighbors. Hence, the results
wore msaningless. Although we still believe this to be a worthwhile vari-
able, the only me ful way to measure it is individually with tests
such as Kagan's (1966) Matching Faailiar Figures Test.

Therefore, we chose to concentrate our efforts on the variable
internal-external locus of control. This variable is very closely related
to the factor that the "Colemar Report" on Equal Educational Opportunity
(Coleman, 1966) referred to when it stated, "A stronger relationship to
achievement than all the school factors together, is the extent to which an
individual feels that he has some control over his destiny." Thus, this

- variable is, indeed, & very important one to include in any evaluation of
curricula for cultws!:, disadvantaged children, such as those included in
the Belmont Project.

It will be recalled that internal-external control is a higher~-order
expsctancy variable in Rotter's (1966) social learning theory. Internality
denotes the general expectancy that reinforcement is contingent upon, or
controlled by, one's own behavior. It is roughly equivalsnt to intrumental
of operant conditioning. Externality denotes the general expectancy that
reinforcement is controlled by external forces (including luck) or cther
People and is not contingent on one's own behavior. It is roughly equivalent
to classical or respondent conditioning. Ae was mentioned in our previous
review, the internal-external dimension has important properties of cognitive, )
motivational, stylistic, and attitudinal variables and it is precisely
the convergence of these variables into one factor that makes it such a

uniqus and potentially powerful focus of inquiry for this preject.
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Eretest Prodyction

A number of problems were encountared in trying to develop a group
msasure of internal-external comtrol, however. A theoretically pure mea-
sure would require a series of paired probability statements such as,

"Thare is a __X chance the teacher will smile at me if I think of the
right answer and a __ % chance if I don't." Such statements are obviously
beyond the abilities of most elementary school children. Yet we needed

& scale which would elicit the best possible index of a child's degree of
preceived contingency of reinforcements on his behavior,

The only format which seemed feasible for group testimg was a multiple-
choioe forsiat where alternative responses came from the population of re-
sponses children are likely to make. We did some sampling of children's re-
sprases to the kinds of questions we wanted to ask by presenting to elementary
school aged children a series of stimuli which poisted the occurrence of a
reinforcement and asked the children to supply a responss~~s.g., "When are

teacher's happy?" This sampling wvas informal but aided us greatly in
developing test items.

. - i PN ,

" At the outset we. made a number of assumptions on npieh we decided to
base our measure. First, we assumed that internal-siternal expectancies
may be either highly generalised or very specific to situations and rein-
forcemiiats. and our it.ms should reflect this, Secondly, we decided that
our items should ceater on reinforcements relevant to academic-type behaviors
because our interest was in measuring internal-external control as it 1is
relevant to academic performance. Thirdly, it was assumed that likely reine-
forcements for young childream would be things like approval, attention, or
affection of both parents and teachers; peer reinforcements such as admir—
ation, attraction, or envy; and self-reinforcemants such as pride, satis-
faction, etc. These assumptions guided us in developing items.

For the pretesting, it was decided to develop a four-alternative multiple-
choice measure which permitted a choice from among two internal and two external

alternatives. .The following is an example of one of the items actually used
in the pretesting:

"This child had a good day st school today. Why do you think he
had such a good day? Did he have a good day because:

&, All the work was especially easy today.
b. The child had done all his homework the night before.
¢. The teacher was in a good mood today.

d. He worked hard during his free study time and finished his
homework." .

The first and third alternatives represent externally orisnted choices while
the sscond and fourth alternatives are internal choices.

In keeping with the cinepsychometric approach, both the stem of the
items and their corresponding alternatives were presented visually with
slides on a screen in froat of the classroem. Figure 1 presents an ex-~
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ample of the item described above. During the testing, the child had before
him a test booklet with each item illust:ated in exactly the same way as it
was on the screen in front of the room. A single item was presented on each
page. Thus, on any given item the child had before him the same iconic
representations on both the screen and his answer booklet. It was thought
that this doubls redundancy of the stimulus material would aid the child

in remembering each item alternative. An attempt was made to make the
visual stimuli ethnically neutral by using stick-figure representations.

The examimer stood in front of the room reading each item as it was pre-
sented on the screen and pointing to the appropriate alternatives as he
read the words that corresponded to them. The child's response was

simply to draw an "X" through the picture that represented the slternative
he preferred. This response format eliminated the neceasity for the child
to be able to read or write. The scale had 4k items in all.

III. Pretestisg Procedurs and Results

Early in Pebruary this scale was presented to children in the second,
fourth, and sixth grades at Dumcan Klementary School in Gary, Indiana.
These children were all black and came predominantly from lower-middle and
upper~lower socic-econcmiscbackgrounds. Two teams of experimenters were
empleyed with two members in each team. One member of each team read the
instructions and the items to the children while the other member ran the
slide projestor. The pretesting all took place in one day and a total of
119 children were tested, including 32 second graders, 42 fourth graders,
ard 45 sixth graders.

£
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Generally, the procedurs went smoothly although the test seemed unduly
¢ - ~long. "It was necessary to go slowly through the first few items in order
to be ocertain that each child wnderstood what was required of him. The
.fourth and sixth graders lsarmed very rapidly how to mark their answer
booklets, while soms second-graders required four or five items to lsarn
to respond quickly and appropriately.

The results of this pretesting indicated that there were a number of
major problems with our measure of intermal-external control. One problen
was that the children tended to choose the intermal' alternatives much more
often than the external alternatives at all grade levels. Out of 4k items,
the meaa number of items on which external alternatives were chosen at each

ade level were: second grade, 14.08 (ramge: 4-28); fourth grade, 5.88
range: 0-14); and sixth grade, 4.18 (range: O-1,).—Although the tendency
to choose more imternal than external alternatives does not mecessarily
present a problem, the fact that it tended to restrict the range of scores
in this sample was indeed a prodlem. An item analysis revealed that the per-
cont of children choosing an external alteraative on any item varied from
. 3% to 66% at the second grade level, sero to 50% at the fourth grade level,
{_and sero to 36§ at the sixth grade level. In other words, at the sixth
grade level the item that drew the most choices of an external alternative
oRly drew such a response from 36X ef the children.
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A second major problem was {he tendency f .~ children to choose the third
and feurth alternatives sigaificantly mcre oficn than the first and second
choices, Teble 4 ghows the mean nwier of choices of each alternative at
each grade level. This tendency was independent of whether the alternatives
illustrated intermal or external choices.

Table 4

Mean Number of Choices of Each Alternative

Alternatives
Grsdes - . 2 3 b
2 7.72 9.00 10:88 L34
A 6.29 6.3 - 2.7 16.50
6 7.27 6.40 12.16 18.18

The tendency to choose the last twg alternatives most often suggests that the
children at all grade levels had difficulty remembering the information for
sach alternative and, especially, the first two alternatives.

In spite of these major problems, the Kuder-Richardson reliabilities
obtained at each grade level were: second grade, .68; fourth grade, .74;
and sixth grade, .81. Thus, the children were responding in a fairly con-
sistent manner to the items.

Revision of the Isternal Extornal Scale

On the basis of our pretest findings, a number of revisions were made of
the scale. -Many of these revisions were prompted by comments made by the
Office of Education's staff and consultants during a site visit at Purdue as

"well as from our pretesting experience. Perhaps it would be best to list

the comments and criticisms made by the Office of Education staff before
describing the actual revisions that were made:

Ceiments and Suggestions:
1. Perhaps the child has trouble holding A alternatives in mind
(possibility - quis child on 4 alternatives to see if this is

trus). Can the nimber of alternatives be reduced to two with~
out forcing  the child into an either-or situation?
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2. Perhaps the children could be taught before the test to
associate certain pictures with certain responses, sc they would
not have so many new stimuli to hold in mind.

3. Sems pictures (choices) seem to be more dirsctly representative
of verbal wording of the alternative than others. Perhape the
child can remsmber these more easily and therefore chooses them
simply because he can remember them.

k. Some pictures draw the child's interest faster than others (e.g.,
baseball, bat, T.V.). Stimulus value of the pictures should be
oR an equal level.

5. Childrem should have hair. Hair could be used for sex differentiation.

6. The symbols used to indicate "Luck" should be changed. In addition,
the drawings used in the pretest are too stylized-~some children
may not imow what they stand fer.

7. Some alternatives may be favoring middle class. Por example,
father at the office may be foreign to many children.

8. To help the child put himself into the pictures, use premouns to

help the child identify. Example: If you were reading, and your
teacher wre frowming. . .

The first suggestion was well-taken and we have subsequently reduced
the amber of alternatives from which the child must chooss from four to
two. This change in format made the second suggestion unmecessary. In
responss to the third swggestion, ws have carefully gons over each item and
" revised both the wording of alternatives as wll as soms of the pictures
representing the alternatives. This has been useful and we believe
there is now & more even and direct relationship between the wording of
alternatives and their pictorial representation. In the process of reducing
the nwmber of item alternatives, we made an attempt to answer the fourth
oriticiem by picking pictures with comparable interest valwe for each iteam.
Some of this selection was done on the basis of our pretesting data (for
example, oliminating choices where nearly all children choss the same
altermative) but some selection necessarily had to be done on a more
intuitive basis. If we had had time, we would have done some pilot
testing with children of appropriate ages to compare children's preferences
for the pictures. Unfortunately, the pace of this project did not allow
. for such pilet testing. In respense to the fifth and sixth suggestions
the children were givem hair and generally made to be less stylised
figures. However, we retainmed stick-figure presentations in order to
insure the ethaic neutrality of the stimuli, The symbol for luck was
also changed . the direction suggested. The seventh suggestion was
again well-taken and we changed several items im order to picture
fathers working at manusl labor kinds of jobs rather tham "at the office"”
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a8 we had previously done in some ite:s. Finally, we did reviss the
wording of our itel presentations in an attempt to get children to more
readily identify with figures in the items, as the eighth comment above
suggested. We did this by the use of the pronoun "you" in each item
(see final instructions below).

In addition to these revisions, we decided to reduce the total number of
items from 44 to 38. We would have reduced the number of items even further
but it was felt that keeping a fairly large number of items in the scals
would allow us to further identify the best items and reduce the scale more
at a later time. In additiom, wo decided to keep both positive and negative
presentations of each item situation as we had in the pretest. FPor example,
to balance an item in which a child was pictured having a good day at school
we inclwded an item picturing a child having a bad day at school. We wanted
to keep this feature because a child's intermality By vary from positive
to negative situations. It was also decided to include several "cue words"
below each alternative to aid the child in remembering which alternative was
represented by sach picture .- ) A further revision
that vas made of the test items themselves was to include an equal number
of items in which a female was the "hero" as those in which a male was the
"hero." The pretest had included only male-like figures.

A number of procedural changes were also made. Although we maintained
the same responsec mode for second graders as we had in the pretesting
(drawing an "X" through the chosen alternative), we changed the response
mode of fourth and sixth graders. Por these groups, the two alternatives
wre labeled "A* and “B" and the children chose the alternative they
wanted by blackening the lines on an IBM card under "A" or "B" with a
special machine-scorabls pencil. This permitted a tremendous savings
in time in the analyses. This change necessitated scme slight revision
in the instructions for second graders as opposed to fourth and sixth
graders (see the two sets of instructions below). Another procedural
change was to have the instructions tape-recorded rather than reading
the instructions "live" during the testing. A plsasant-sounding female
voice was employed to make two tapes, one for second graders and one for
the fourth and sixth graders. This increased the ease cf administering
the test and permitted a more standardised adninistration.

Final Form of the Interpal-External Scale

Copies of the final-version of the scale are included in the test
package. Transeripts of the taped instructions are included in Appendix VI.
Perusal of this material will provide the best description of this scale.
Briefly, it can be described a3 a visually presented, group measure of
internal-external control with audio-taped instructions. It presents the
subject with an equal number of positively and negatively toned situations
in which he or she must choose either an internally or externally oriented
explanation of the situation. It includes 38 items in all and is designed
for use with elementary school children. The child does not have to be
abls to read or write to respond to this test and it should be especially
useful with young and/or culturally disadvantaged children.

—
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A second aspect of reeponse style was measured by a 15 item test of
cognitive preference originally developed by McDaniel (1967). The Cognitive
Preferemce Test is modeled after an instrument developed by Heath (1964) to
ovaluate certain owtcomes of high school physics courses following a program
ol instruction advanced by the Physical Science Study Committee. Heath's
conoern was not whether the student can identify correct information, but
rather what the studeat is likely to do with the informatiom intellectually.
He postulated four ways in which a etudent might choose to respond to
instructional materisl: (1) remember specific facts or terms, (2) seek
practical applications, (3) ask critical queetions about the information,
and () identify fundamental principles emboded in the information.

Heath comstructed a 20 item cognitive preference test in which the stem
presented information and the four altercatives presented each of the four
cognitive processes which might be applied to the material. He found that
studeats taking the PSSC physics course differed from control growps by
showing 1sss preference for memory of specific facts and for practical
applications, and a stronger perferemce for questioning assumptions and
stating fundamental principles. These findings suggest that Heath's
approach does measure differences in cognitive etyls.

The cognitive preference test used in the present study was constructed
from & pool of 60 items which had been developed and tried out earlier with
upper elementary and junior high school students. EBach item introduces one
or two sentences of information from a fourth grade history book. The stem
is followed by two alternatives déeigned to measurs the wvay the child chooses
to respond to the material. He may choose either to remember some factual
aspect of the material, or he may choose to perform soms intellectual operation
on it. In the latter category, the pupil may draw an inference, project
& trend, generalise to a more inclusive statement or question the information
given. Item 1 of the test is presented below:

{
In pioneer days, lumber for homes was plentiful but nails had to be
shipped from England. When some pioneers moved, they burned down
the old houses to get nails for the new homes.

A. This makes me think that nails had to be shipped from England.
B. This makes u(thi.nk that people find ways to have what they need.

Twenty items were selected from the pool of 60 on the basis of their
simplicity and likely appeal to younger children and were pretested at
Klondike Elsmentary School near West Lafayette, Indiana. Item analysis
statistics were computed separately for grades 2, 4 and 6, and the 15
itens with the best item statistics across the three grade levels were
retained for the final test. (Appendix XI

The 15 item cognitive preference test was added to the 38 items measuring
locus of control and administered to the Gary sample as a single test
administration. The cognitive preference section required 15 minutes to
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r and was not included in the battery at the second grade level

order not to extend the testing sessions beyond a reasonable length
time for the younger children.

&
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As with Locus of Control, the instructions and items for the Cognitive
Preference Test was presented simultaneously by print and tape recording.
Bach itemwerexead by a female voice and pupils could follow in their owmn

test booklet, or simply listen.- Students responded by marking their
selection (a or b) on an IBM answer card.
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Administration of the New Cogniti- e Measures and the
Selected Achievement Tests to the Specified Populations

H

The populations requested were advantaged and disadvantaged
second, fourth and sixth graders who are Blacks, have Spanish
surnames, or are other Caucasian children, forming an 18 cell sampling
strata. The sample was obtained from the Gary Public Schools in
Gary, Indiana. These schools have a large nuwber of dissdvantaged
children eligible for Titie I Prograns. They also have a large
percentage of Black children in the schools as well as Spanish
surname children whose perents were immigrants from Spain, from
Mexico, from the Southwestern states bordering Mexico, and more
recently from Puerto Rico. These families have been in the Gary
ares, some since the early 1920's, some as the result of the importation
of strike breakers in the'20's and 30's, and more recently the labor
shortage resulting from World War II and the Korean War, which
attracted men who were unskilled and did not need to be proficient
in the English langusge. The Black populations have equally rep-
resentative groups from the last five decades in this century.

(Gary had the largest percentage of Blacks of any city in the North
as reported in the 1930 census and many Blacks imigrated from the
South to Gary during the period immediately following World War II.)
Gary's population today has one of the highest percentages of Blacks
of any city in the United States. Along with Cleveland, Gary gained
nationwide publicity as a result of electing a Black mayor in 1960.

The Gary Schools have an exceptionally cooperative administrative
staff and Division of Research and Developmental Services which
facilitated this effort. Excellent data were available from the
research staff on the distribution of pupils by grades, ethnic .
classification, and socioscqnomic status. Separate populations were
made availabie from the some 3 to 4,000 children availadble per grade
for both our preliminary and the final testing with only minimum
prior testing of these children during the school year for other
purposes. It was also possidle to avoid special and experimental
groups. Further Gary had achievement tests and IQ data on these
children which had been collected :.a late October, November (1970)
and January (1971), and theze data were availgble on a system wide

basis via computer print-outs made available to the research tean
at Purdus.

After the initial development of the tests and-local tryouts,
editing, and restructuring administration of the initial experimental
forms was accomplished with relatively large samples in the Gary Sc.iools
during the first few weeks in 1971. From this initial data gathering
item analyses, internal consistency analyses, and in some instances
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correlation against standard achievement and IQ test criteria, were
mede. PFurther item editing, fina) eduinistrative preparations
were made and the final forms of the research instruments were
administered during the latter part of March, 1971.

Four teams, consisting of a principal investigator and a staff
of graduate students, administered the tests in seven schools in
round robin fashion over a period of two weeks. These schools had
all indicated through their principals that they would concur in
having the experimental testing in their schools. Each principal
appointed a coordinator for his schools and kept in touch with the
Gary Research Division coordinators and the Belmont administrative
staff at Purdue University. All of these schools vere visited by
the administrative team fron Surdue University for the purpose of
rapport and to indicate our availability for questions from each of
the school coordinators. All procedures were explained and the
University phone mmber, as well as that of the school coordinator
in Gary, were given theam. - A

The testing went smoothly as the result of the careful coordination

- &nd planning. There were only two exceptions. One was in a school

vwhere the building coordinator had gather together appropriate
MzmhcmusbutMmtralizodthatbemusotohsve :
all the other latin surname pupils in grades 2 and U tested as well.
This was discovered on the third day of testing. Fven with this alert
the fourth testing team in the round robin was unable to pick up
these additional 60 latin surname children. As & result o special
triphdtobendetothekryschoohbymrourtem two weeks
later after Gary's Spring Vacation. :

The second problem occurred when the principal of one n? the
predominately White, advantaged schools objected to the stimmlus
pictures used for obtaining the samples of written language production.

the testing in his school and as a result on this ong variable the
vhite advantaged sample is below the size we would have liked ::
have had. :

The bulk of the final testing took place on March 29, 30, 31
and April 1, 1971. The testing of the affluent sample took place
the week of March 22.

Thus as a res..t of extensive pretesting and practicing of all
sdministrative procedures both informally in greater Lafayette as
vwell as the more formal classroom pretesting sessions in the Gary
schools, the final collection of data went smoothly. The problems were
in general ones of an administrative nature and did not influence the
test-taking performance of the children to an extent which would
influence the interrretation of the test results. The empirical
verification of this statement can be found in part in the high
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internal consistency reliabilities wh’ch were found for the developed
measures .

The oral and written language development data were collected
on an individual or small group basis prior to the March period of
formalized standard testing. Thus the preponderance of the Belmont
Project testing took place during March. One group was tested in
April, and the achievement and IQ tests ‘rere administered during late
fall and early winter of 1970-71.

Saapling Plan Fulfillment.

One of the prime requirements o the Belmont Request for Proposal
wvas to £ill a 2 x 3 x 3, 1B cell stratified sampling plan with at
least 50 subjects in each cell for each test or a minimum of 900
subjacts in all. The three main variables were advantaged-dis-
advantaged; ethnic background, Black, Spanish speeking, and other
Caucasian; and grade level. The grade level and the advantaged-
disadvantaged stratification was no particular problem because of
the population available. The school census counts were very
accurate with only minor week-to-week deviations because of transfers
and attendance variability. Furthermore the testing was planned
for very late March and zarly April, when the weather is at its best
and the health of the children probably as good as anytine during
the year. The socioeconomic status data had been carefully checked
at-the bdeginning of the school year to determine eligibility for
Title I reimdbursement. The sdvantaged-disadvantaged classification
was based on sampling within the schools that were so classified.
Children in the sdvantaged schools who were eligible for the free
school lunch program however, were also classified as disadvantaged.
The very Ligh socioeconomic status school picked in order to get an
even better picture of the influence of socioeconmic status on the
cognitive variables had very few Spanish surnane children or Blacks
mthofwvhomtutodmmtmmmuam.t in order
to get better homogeneity in this "19th cell” of the sampling cell
plan.

The n of the cell sizes for the cognitive tests is reported in
the analyses of variance for each of these varisbles. (Note that to
the three-way analyses of variance n's must be added the affluent
vhite sample in each grade.) Test results for sbout 1200 to 1300
children were obtained for which excellent identification on the
three strata (and among the tests) could be determined. The sample
sizes were such that the results can be said to be clear cut with
differences statistically significant generally well beyond the
one percent levels or clearly of no practical importance. Analysis
otmimmortemhadmtheorderofl,oooum of freedom
end correlations (within grades) on the order of over 300 degrees
of freedom. It is clear then that for reliability and validity
determinations with tests of this qulity,ﬁluw samples than those
obtained would have been wasteful. M

AN
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Statistical Amalyses and Interpretation of Resulus

This segment of the Final Report is pariitioned into six sections.
Each of the first five include data, statistical tests and inter-
pretations peculiar to a particular area of cognitive development.

In the sixth secti”n & swxary of the intercorrelations among the
cognitive, achievement and intelligence variables is developed.

In eddition principal components analyses of the correlation matrices
are described and interpreted.
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Concept Formation

In determining the differential effects of grade level, race and
socioeconomic status on concept formation ability a 3 x 3 x 2 design
was used.

For purposes of computer analysis of variance, dependent variables
were identified as follows: .

(1) Part I of the Concept Formation Test, the Piagetian conservations;
(2) Part II of the Concept Formation Test, classical concept formation; °
(3) Concept Formation %otal scores. The population sample was classified
and coded in the following manner: (Aj) disadvantsged, (A,) advantaged
children, (B;) grade two, (Bp) grade four, (B3) grade six, (C;)
Black, (02) Latin, and (03) White. ’

The analysis of urignce#;or the dependent variables 19 reported in
the first three tables of Appendix VII. R e
. ances

Significant main effects (p € .01) on variables A, B, and C were
found., Means for the main effects of variables A, B, and C on the
dependent variables are listed in the next three tables of Appendix VII,

<

There was excellent separation by grade lsvel with a greater difference
between grade two and grade four scores than between grade four and grade
8ix scores. This result was predictable on the basis of Piagetian Theory;

_.the test sampled behavior peculiar to the concrete operations stage
- (ages 7 = 11). Grade six children tended to top out on the test, especially

on’ Part I, but there still was a difference of more than three points on
the total test between grade six and grade four as compared with a difference
of more than seven points betwesen rade two and grade four (possidble 34 points).

Using a procedure dus to Newman' and Keuls it was found that Whites
performed -significantly better than Blacks or Latins while the Blacks and
Latins scored about the same. Actually the Latins scored slightly less
than the Blacks on each part of test. This may be attributable to a
language factor. It should be noted that the examiners were White and
the recorded voice on the test tape was that of a White female. This
could have favored the White children.

The disadvantaged group scored significantiy lower than the advantaged
group on Parts one and two as well as the total test. However, the actual
point difference was slight, 1.7 points on the total test.

Interactions Detween Main Effects

For Part 1 (conservation) there were no significant interactions at
the .01 level, however the A x C interaction approsched significance at
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the .05 level., For Part II (classical concept formation) there were two
significant interactions; A x B (p < .01) and AxBxC (p < .05). No
significant interactions were discernable for the total test. The means
for the interactive effects of A x B are tabled in Appendix VII. The cell
means and standard deviations for Parts I and II and for the total test
may be found in Appendix VII. Here there appears to be little difference
between advantaged and disadvantaged subjects at grade two. However,

the advantaged fourth graders did nearly as well on Part II as did the
disadvantaged sixth grade subjects. This view is supported by the cell
means for Variable Two where cells A B, C; and A) B; Cj, and A,

and A) By 63 are compared. Further consideratica of thé cell means for
variable 2 Suggests an interaction of variables A, B, and C. For instance,

cells A} By C3, A B* C, and C, show little difference bstween means.
Sinihr%y for delis 1 kg 03,:%%3 51 and A B, C,. Thus all three factors
: combined contribute variance which is above and’befond that explainable

by the individual variables or by the variables taken pairwise.

Mﬁmmww_nmm__mmu t Scores

Analysis of the correlation matrix for the three grades.on concept
formation with the general achievement variables and IQ showed small
correlations ranging from .08 to .36 with two-thirds of the coefficients
falling in the range .15:to .28. Thus it appears that these tests tap
a factor or factors independent of IQ and achievement. The correlations

41‘?"

may be found in Appendix XII.

Intercorrelation of Concept Formation Megsures

a~ The correlations between Parts I and II of the Concept Formation Test
; were .332 at grade 2, .220 at grade J and ,283 at grade 6. All of these
are modestly. sised correlations and indicate that while ability to score

= on the conservation items is positively related to the same ability on
classical concept formation items the two tasks clearly are not identical.
The correlations between Parts I or II and Total score were, of course,
much higher. They ranged from .608 to .951.

" Porfosmance of Affluent snd Mwartased White Children

A series of t-tests were used to determine if any differences
existed between the scores of white advantaged (middle-middle and
lower-middle class) children from the target population and a-sample of
White affluent children from the same school district. At grade two
the affluent children did significantly better p < .01) on Part I but
the White advantaged group did significantly better (p < .0l) on Part II.
The Total score differences favored the affluent group. This result
indicates that White affluent children's general development level was
higher but that they were not superior in identifying common attributes.
At grade four the significant differences (p < .0l) favored the White
advantaged children on all three measures. However the fctual score
differences were less than one point. At grade six the White advantaged
e . group performed significantly better (p < .01) on Part I and on the total
score but not on Part II. The actual point difference was extremely
small. These data are tabled in Appendix VII.
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Taken together these results indicate that there seems to be no
consistent superority of the White affluent children over the White
advantaged children. In fact the White advantaged group performed

higher on more measures than the White affluent group.

Practical Consideratjons and Implications of the Analysis

It appears that the statistically significant differences among the
ethnic groups and among the socioceconomic groups do not reflect true
differences in the discriminability of the Concept Formation test. Only
the factor of grade level yielded score differences sufficiently large
to discriminate among children. For Black, Latin or White children or
for disadvantaged, advantaged or affluent children little more than one
or two items (often less than one item) ever separated them.

At the very least the Concept Formation Test achieved a measure of
culture-fairness among children of varying ethnic and socioeconomic

- background.
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A ‘ Language Development
Word Association

Both oral and written versions of the Word Association Test were
scored as ).) paradigmatic (response falling in the same general grammatical
class as the stimulus item) and as 2) homogeneous (falling within the same
subclass of noun or verb within the paradigmatic category). Thus a response
is scored paradigmatic if "you give a noun, get a noun;" "give a verb, get
a verb;" "give an adjective, get an adjective;" "give an adverb, get an
adverb." A response is then subscorad as hiomogeneous if the noun is the
same subzlass: "Give a mass noun," "get a mass noun;" ngive a count noun,
get a count noun;" and "give a transitive verbd, get a transitive verb;"
*give an intransitive verb, get an intransitive verb." Adjectives and
adverbs do not have such subdivisions. Consequently, the numbers reported
are spacified as either a paradigmatic score or a homogensous score. of
course the homogeneous score cannot exceed the paradigmatic score because
a homogeneous response is by definition a paradigmatic rasponse, but the
reverse is not necessarily true. ‘

Masn Effect Differences ~

The following data were obtained from a 2 x 3 x 3 ANOVA, Tabular
presentation of the analysis may be found in Appendix VIII. The three )
factors were socioeconomic status, advantaged; disadvantaged; grade .
level, 2, 4, and 6; and ethnicity, Black, Latin and White.

r

For the oral paradigmatic scores, all three main effects were
statistically significant, for socioceconomic level et the .05 level
and for grade and ethnicity at the .0l level. There were no significant
interactions. Por the oral homogeneous scores, again all three main
effects were statistically significant, this time all at the .0l level,
with no significant interactions. For the written paradigmatic scores,
all three main effects were significant at the .01 level. In this case
there were two significant interactions: advantagedness by grade at the
.01 level and grade by ethnicity at the .05 level. For the written
homogeneous scores all three main effects were statistically significant

at the .0l level and one interaction, grade by ethnicity was significant
at the .05 level.

;‘ ’:}Ne\-m-xeula post hoc tests were computed for the main effect means
of—grade and ethnic group for each of the four analyses. For each analysis,
the means for each grade differed significantly from those of every other

gra.de at the .05 level or better with one exception. Means for fourth

and sixth grade children did not differ (p < .05) on the Written Homogeneous
score. . In two cises differences between ethnic groups were not significant
(p < .05). These were betweer Black and White children on the Oral
Paradigmatic score and on the Oral Homogeneous score. In all other

comparisons among ethnic samples differences in mean scores were significant
at the .05 lsvel or better.
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Note that in neither of the oral scores was there a significant difference
between the Blacks and the Whites, but that this difference showed up at
the .05 level in the written scores. As far as grade is concerned, the
differences betwsen grades 4 and 6 are at the .05 level where they occur
in both oral and written, but it is interesting to note that in the
written homogeneous there is no significant difference between these two
grades. Evidently the difference in the written paradigmatic must be in
the sub-classes of nouns and the verbs, with the 6th graders having more
non=homogeneous responses than the 4Lth graders. It is, of course, the
consistently low scoring of the Latins which is so salient.

There were no significant differences in performance betwsen the
advantaged White sample and the White affluent sample.

Interactions Between Main Eg-zecta

There were no significant interactions for the oral paradigmatic or
the oral homogeneous. For the written paradigmatic there were two
interactions, one, advantagedness by grade, and another, grade by ethnicity.
Inspection of the means indicates that there is a greater difference between

~the disadvantaged second graders and advantaged second graders.

The grade by ethnic interaction in the written paradigmatic data was
repeated in the written homogeneous data, and the patterns of the means was
identifical. The order of Whites, Blacks, and Latins was maintained with the
Blacks catching up to the Whites at the 4th grade level, but falling below
them again at the 6th grade level. Latin and Black sixth graders are
about the same. -

Intercorrelation of Word Association Measures

Across the three grades, the oral paradigmatic correlated with the
oral homogeneous at about a .96 or .97 level. The written paradigmatic,

* with the written homogeneous, correlated .91 at the second-grade level

and at .96 at the fourth and sixth grade levels. It first appesars that .
adding ‘the finer scoring procedure of separating out homogeneous subclasses - .
in the nouns and the verbs has little to offer; however, as mentioned before -
it is interesting “ihat the difference between the written paradigmatic and

* the written homogenesous was significant at the fourth grade level and

not ‘'significant at the sixth grade level. Thus, even though they correlate

very highly there may be enough additional information to warrant inclusion
of this differentiation.

Overall, tha oral administration correlated with the written administration
in the low 60's: .55 at grade two, .59 at grade 4, and .62 at grade 6. It
is worthwhile to consider the two types of administration, despite this
moderately high correlation, because of what was demonstrated in the
Black/White comparison; that is, no difference between the Blacks and the
Whites on the oral administration, and significant differences between the
Blacks and the Whites on the witten, showing clearly that the Blacks are
at a disadvantage when it comes to the written form.
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Correlation of Word Association Measures with 1.Q. and Achievement Scores

The correlations among the oral and written forms, of the Word
Association Test, IQ and standardized achievement tests may be noted
Appendix XII. Note that the oral forms yield low to moderate correlations
at grade two, in the .35 to .40 range; while the written forms
yield somewhat higher correlations in the .56 to .69 range.

Among the fourth grade data, the correlstion of .395 between Verbal
IQ and written paradygmatic is the highest, and not unexpectedly, although
it is lower than might have been predicted. Most of the correlations
are between .30 and .LO.

At the sixth grade level neither the verbal nor non-verbal IQ's, nor
any of the standardized achievement tests were correlated significantly
with the oral word association task, the highest correlation being .164
betwean oral homogeneous and 'Maps', a study skill test in the achievement
battery. For the written Word Association Task there is a significant
correlation with the IQ verbal, but it is only .24. Other correlations
between written word association scores and IQ and achievement scores range
downward from this level.

Suspary and Implications of the Analvsis

The word association task is clearly a developmental one., Socio-
economically, 2nd grade disadvantaged children score considerably lower
than 2nd grade advantaged. Ethnically, Black and White children did not
differ on the aural/oral individual administration; they did differ on
t he read/write group administration. Latins scored "generally lower
than Blacks and Whites on both administrations, though on the written
task at the 6th grade level Latins amd Blacks were essentially together
while Whites were above both.

The lack of difference between Blacks and Whites shows that when
Blacks are permitted to perform in an individual oral task with no obvious
interference of dialect, and no confounding with a vocabulary task, this
aspect of their language develorment is comparable. Thus, emphasis in
the classroom probably should be put on vocabulary acquisition together
with reading and writing skills. Latins, however, may well profit from
oral Language Development lessons, particularly at the second-grade level
and below.

One can see that for the written homogeneous score, the most stringent
test, the disadvantaged second grade Latins had a mean of 7.1207; whereas,
on the oral paradigmatic the "easiest" tests, the advantazed sixth grade
Whites had a mean of 28.3750. This range displays the wide differences
among the populations of interest.

Since this word association test apparently does not duplicate
existing language tests currently in use in the schools, it could be
included in a diagnostic batiery for a quick assessment of oral language
development, after standardization,.of course. The cost in time and materials
is small: the aural/oral individual administration only takes about 5
minutes per child, and 1 sheet of paper is the the sum total of materials,
directions on one side and the word list on the other.
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Written Language Production
Results

The first question to be answered is which, if any, of the seven
computer generated indices listed under Task 4 seem to be related
to language maturity. Only those indices that increase in magnitude
as children move from grade two to six can be considered valid
indices of language maturity. Thus, examination of the average
scores cbtained by all of the children in the study at each grade
level will identify those indices related to developmental level.
These data are presented in Table 5.

Table 5

MEAN SCORES OF WRITTEN IANGUAGE
PRODUCTION INDICES BY GRADE LEVELS

m

language Production Index Grade Level
2 4 6

(n=330 (n=277) (n=350)
Total words used 80 143 149
Number of sentences 8.5 10.7 11.0
Nuniber of commas .37 2.4 2.2
Number of other punctuations .10 .26 A1
Mean sentence length 13.3 .2 16.0
Standard deviation of sentence leagth 4 .80 8.53 9.35
Mean word length 3.3 3.6 3.7
Standard deviation of word length 1.30 1.4 1.56

Second grade children used, on the average, 80 words to complete
their stories, fourth grade children used 143 words and sixth grade
children used 149 words. Analysis of variance was used to evaluate

' the significance of the differences among the means in the above

table. Significant differences do exist for all of the variables
used with the single exception of mean sentence length. Seven of the
eight indices of written language production appear to be useful as
measures of language maturity.

-These seven indices of language development were used to examine
the performance of disadvantaged children compared with advantaged
children. For this analysis the admtaged children are grouped
together. without regard to ethnicity~ or grade level. The mean
scores obtained by each of these groups on the indices of language
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i development are shown in Table 6.
Table 6
, MEAK SCORES OF WRITTEN LANGUAGE PRODUCTION

INDICES BY SOCIOECONOMIC GROUPS
B language Production Index Socioeconomic Group
£ Disadvantaged Advantaged
> 5. n=582 n=375
K Total words used 107 141
L Nuber of sentences 8.5 11.7
| B Number of commas 8 2.5
Number of other punctuation .09 . 43
: Standard deviation of sentence length 8.27 7.51
5 Mean word length 3.5 3.6
2 Standard deviation of word length 1.39 1.47

Of the seven variables in the above table all but one exhibit
statistically significant differences between the advantaged and dis-

advaniaged groups. The standard deviation of sentence length did not
discriminate between the two groups.

TR Y
ARy Ty,

This does not mean that all subgroups of disadvantaged children
of varicus ethnic origins and in different grade placements performed
at a lower level than the advantaged children. The interactions
of these variables will be examined later. In general, however, the
data in Table 6 above suggest that disadvantaged childrer exhibit
less language maturity than advantaged children on these indices.

The difference in performance of Blacks, latins, and Whites are

exanined for the seven variables. These data are presented in Table 7
below.




-

Table 7

MEAN SCORES OF WRITTEN LANGUAGE PRODUCTION
INDICES BY ETHNIC GROUPS

Ethnic Group

Language Production Index Blacks Latins Whites

n=75 n=356 n=126
Total words used 127 105 1%0
Number of sentences 10.2 8.4 11.7
Nurber of commas 1.3 1.0 2.6
Number of other punctuation 21 Al A2
Standard deviation of sentence length 8.2 8.0 7.5
Mean word length 3.5 3.5 3.6
Standard deviation of word length 1.4 1.38 1.47

Most of the indices in the above table discriminate significantly
among the ethnic groups. In general Whites showed more language
maturity than Blacks and Blacks more language maturity than the
Spanish speaking children. A predominantly White school in an
sdvantaged neighborhood found the pictures objectionable, and refused
to permit the administration of these tests. Therefore, almost all
data presented in this report for White children reflects performance
of dissdvantaged Whites only.

While the gross comparisons reported in the t! se tables above
are instructive, some of the more interesting data ccur as particular
subgroups are compared. Table 8 below, allows us to see how children
in the various ethnic groups develop from grades two through six in
the total number of words used in responding to the pictures.

‘Table 8
TOTAL WORDS USED: GRADE LEVEL BY ETHNIC GROUP

e e

Grade Level Ethnic Growp

9 Black Iatin White
Second , 133 187" lgi
Fourth o :
Sixth 15¢ 2 152

o7




From these data, it can be seen that the second grade child
from a Spanish speaking family is likely to use far fewer words in
written composition than his clessmates, Black or White. His volume
of output remains substantially below his peers at grade four, dut
by grade six these differences are becoming much less distinct.
Remember that the data for White children are based almost entirely
on disadvantaged children, while all sociceconomic groups are
represented in the data for Blacks and latins.

Examining the effectis of depressed socioeconomic status as they
act differently on Blacks, latins and Whites, it may be observed
from Tuble 9 that Both Blacks and Whites exhibit rather large
differences in total words used to construct stories when the socio-
economic status of the families differ markedly. This iz not so for
the children of Spanish speaking origins.

Table 9
TOTAL WORDS USED: SOCIOECONOMIC STATUS BY ETHNIC GROUP

Socioeconomic Status 4 Ethnic Grouwp

Black Iatin Vhite
Disadvantaged 112 100 110
Advantaged 143 109 170

Children from advantaged Spanish speaking families use aly a
few more words in producing their stories than do children from
dissdvantaged Spanish speaking families. This suggests that the
decrements in language development among latins observed on this
task are most likely a function of other factors than those associated
with socioeconomic levels.

Black and White disadvantaged children produce about an equal
number of words in meking their stories. Among the advantaged groups,
however, the Whites Produce more words than the Blacks. The figures
for White children in the above table are quite conservative as
most of the advantaged Whites entering into the figure shown are from
the second grade.




,‘ Finaly, ve may examine tre performance of various socioeconomic
groups at each grade level, without regard to ethnic groups. These
‘data are presented in Table 10.

Table 10

TOTAL WORDS USED: SOCIOECONOMIC STATUS BY GRADE LEVEL ¢

¢ Socioeconomic Status _ Grade
2 4 6

Dissdvantaged 7 - 113 136
b Advantaged - 8 ° 1M 161

From these data, it may be observed that the advantaged children
& start somewhat higher in total word production in the second grade
and almost double the number of words used in making a story by the
time the fourth grade is reached. Disadvantaged children increase
their word usage count by about 60 percent during the same period.
Increments of growth between fourth and sixth grade are considerably
smaller for both groups. It is possible to interpret the apparent
drop in sixth grade, advantaged by remembering that the advantaged
groups at all levels have hardly any representation of White children.

The analysis of variance cuma.ry tables evaluating the aignifica.nce
of the interactions among ‘the variables described in the preceeding

three tables mey be found in Appendix XIItogether with the means
and standard deviations for each cell.

- 8ignificant interactions were also found for the variable number
- . of coomas. The disadvantaged groups exhibit a regular progression
in the number of commes used from .1 in grade two up to 1.5 in grade
six. The advantaged groups used .4 commas in writing their stories in
grade two, jumped to 4 commas per story in grade four, then dropped
to 2.9 commas in grade six. Advantaged White children used the greatest
nuwber of commas in constructing their stories, disadvantaged latins
used the least commas. This same pattern was true with regard to
all other punctuation marks employed (other than periods and commas)
by the children in writing their essays. Advantaged Whites had .75
other punctuation marks while disadvantaged Latins had .08 other
punctuation marks. Significant interactions were found in this study.

Summarizing the statistical analysis of the language production
data six of the eight variables rather consistently differentiate
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children at various grade levels, children in the two major socioeconomic
levels and children in the three ethnic groups. Length of sentence

and standard deviation of sentence length generally failed to make

these differentiations. The failure of these last two variables

mey reflect the inability of the computer to detect run-on sentences.

Comprehensive interpretation of the written language production
data is difficult because of virtual sbsence of advantaged Whites
in grades four and six. Data do exiat, however, for a group of
affivent White children tested in a suburban Gary school. The means
and standard deviations from this test are presented for each grade
level in Appendix VIII. The comparisons possible with these dats
are illustrated in Table 11 which presents the total words used in
stories by White children at three sociceconomic levels.

Table 11

TOTAL WORDS USED: BY WHIE CHILDREN AT THREE
SOCIOECONOMIC LEVELS BY GRADE

Grade Socioceconomic level
Disadvantaged Advantaged Affluent
Second 73 99 200 ;
‘ (35) (12) (29) R

Fourth 118 24s 164

(27) (1) (41)
8ixth %o 165 226

(43) (%) (51)

The number of cases for each mean is shown in parenthesis

In general, the date from the affluent subjects corroborate that
of other investigators that affluent White children exhibit higher
scores on measures of language development than do less affluent
children of the same ethnic group.

Tw ing to the relationships among the judgments of essay
quality and tbe more mechanical indices of develorment generated
by the computer we find significant correlations i.os level and :
better) for all judgments and total words used, number of sentences,
and nusber of commas. The highest correlations obtained were for
total words which correlated .28 with unity, .34 with development,
35 with imagination, and .35 with overall quality of the essays.—
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Overall essay quality also correlated .18 with number of sentences,

.22 with number of commas, .16 with other punctuation, .1) with average
sentence length, .20 with standard deviation of sentence length,

.22 with average word length, and .10 with standard deviation of

word length.

The total number of words used in producing éhe stories correlated
significantly with a mmber of the cognitive and achievement varisbles:

Verbal IQ .29
Vocabulary .23
Spelling .30
Capitalization .29
Punctuation .23
Language Usage 2k
) Concept Formation .26
s Loops 24
Unity .28
Development .3k
Imagination .35
Oversll Quality .35

A1l of the above correlations are significant at the .0l level or
beyond, for a one tailed test, with 100 degrees of freedom. This is a
very conservative estimate of significance since the number of cases
on vhich these correlations were based ranged from 160 to 28k.

Applying the same criterion regarding level of significance to the
variadble, Imgination, the following correlation coefficients are -
shown with other achievement and cognitive variables.

Verbal IQ .23 {
Spelling .23 3
Capitelization 34
Punctuation 34 |
Language Usage .27 |
Use of References .32

Arithmetic Problems .30

logical Thinking (row x columns).23

logical Thinking 27 .

Response Style -.28

Problea S8olutions .23

Written Paradygmatic .25

Written Homogenious .28
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Other correlations among the written language production variables,
essay ratings and other achievement and cognitive variables may be
found in Appendix XI1I,

In general, at the sixth grade level the measures of language
maturity obtained from the written atories most consistently correlated
with conventional measures of school achievement. This is tru: when
considering the written language production measures generated dy
co-m:;r analysis of the essays:as we'l az the ratings of essay
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Logical Thinking

Item analysis and internal consistency (XR-20) data for the Logical
Thinking measures have been reported in an earlier section. The present
discussion focuses on the data obtained from the entire sample of students.

These data were analyzed in a 2 x 3 x 3 ANOVA. The three factors investigated

were: advantaged-disadvantaged, grade level (two, four, and six), and
ethnic group (Black, Latin, and White).

Using the total number of ¢.rrect responses, four scoring keys for
the Logical Thinking Test were developed. The first was for total score,
while the other three were for the matrices, row and columns, and inter-
section parts, as described in the Logical Thinking section under
Preparation of Measures of Cognitive Variables. An ANOVA was carried
out for each of the keys. The tabled results of each of these analysis
are presented in Appendix IX.. Each table provides the degrees of freedom,
mean square, F ratio, significance level, and amount of total variancz
" accounted for by each factor. _Factor-A is advantaged-disadvantaged
(1 = disadvantaged, 2 = advantaged); Factor B is grade {1'= second grade,

,2.= fourth grade, 3 =’sixt!i:grigle); -and Factor C is ethnic group a= -

~Black, 2 = Latin, 3 = White)... We will consider three major aspects of

these ANOVA's: the main effect differences, the interactions between
main effects, and the practical implications of the statistically
significant results.

In each of the four analysis conducted, the three main effects of
advantagedness, grade, and ethnicity were found to be statistically
significant. Tables of the means of each of the main effect groups
and mean and standard deviations of the spallest cells are a’so
presented in Appendix IX. As can be seen from these Tables, in all cases,
advantaged children outscored disadvantaged children, sixth grade children
outscored fourth grade children who, in turnm, outscored second grade
children, and White children nutscorred Latin children, who, in turn,
outscored Black children.

Newman-Keuls post hoc tests were computed for the main effect means
of grade and ethnic group for each of the four analyses. Differences
between grades are significant at the .01 level. This finding is in
keeping with the co-nitive developmental theory underlying the test
jtems. With regard to ethnicity, theré are no significant differences
between the scores of the Latins and the Blacks on any of the subtests.
However, there are significant differences between the performance of
the Latins and Whites and the Blacks and Whites. In each case and for
each subtest and the total score, these differences are significant at
the .01 lsvel and indicate that White children perform at @ higher level
on these tasks than do children of the other two ethnic groups.

No significant interaction effects were found in the ANOVA for the
Matrices subsection of the Logical Thinking Test. In the ANOVA .for the
Row and Column. subsection, a significant interaction was found between

63

it




grade and ethnic group (p < .05). The basis of this interaction was in the
4 reversl between-the Latins and Blacks between grades two and four
z versus grade six. In all grades, Whites outscored the others, but in
) grades two -and four, Blacks outscored Latins, while in grade six, Latins
= outscored Blacks. :

- In the ANOVA for the Intermctions subtest, significant interactions
" were found between advantagedness and grade and between advantagedness

- and ethnic group (p < .05). The basis—for—the—advantaged-grade interaction
was the “increasing disparity in means for grades two, four, versus grade

- six. Grade six was higher than grade four, which, in turn, was higher than
grade two. In the ‘vantagedness-ethni: group interaction, the interaction
may be explained by ite reversal between Latins and Blacks and between )
advantaged-disadvantaged. Whites were also higher in both advantaged and
disadvantaged group.. However, in the advantaged groups, Blacks were
higher than Latins, while for disadvantaged, Latins were higher than
Blacks. :

In the ANOVA for the total test, significant interactions were found
-between_advantagedness and grade (p < .05), between grade and ethnic group
- (p « .05), and between advantagedness, grade, and ethnic group (p < .05).
‘The advantagedness-grade interaction' evidently is the result of the
increasing disparity between the means for grades two, four, and six.
Grade six was higher than grade four which, in turn, was higher than
grade two. The grade-ethnjc iateractjon may be explained by the
reverssl of Blacks and Latins for grades two and six versus grade four.
Whites wars highest in all grades, while in grades two and six, Latins
were higher than Blacks, but in grade four, Blacks were higher than
Latins. The second order interactiom. advantagedness-grade-ethnic group,
_evidently is the result of differential interaction effects between the
first order interactions.

Correlation of lLogical Thinking Measures with IQ gnd Achievegent Scores

~ These correlations were computed for the three grade levels and
will be reported in that manner. The correlations may be found in
“ Appendix XII.

e

Grade Two. No intelligence measures were available for these subjects,
however, their scores on the Logical Thinking Test correlated at a

- modest level with three measures of verbal ability. The results indicate
that with the exception of .the subtest on interssctions, scores on the
Logical Thinkisg Test are positively related to wverbal ability. The
correlations while significant, are relatively low.

- Grade Four. The correlations with verbal and nonverbal intelligence
scores at this grade level average approximately .5 and range from .37
to .52 for the various achievement measures. In general, the pattern of
::::htim follox> that of the second grade children but is slightly
) r.
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Grade Six. The same general pattern holds true at this grade level.

All of the correlations were positive and significant. With the

exception of the non-verbal portion of the intelligence measures, which
dropped, all other correlations were slightly higher than was the case with
the fourth grade data.

Intereorrelation of Logical Thipking Measures

The intercorrelations of each of the three subtests with eack other
and the scores on the total test were computed for each of the three
grade levels, In interpreting these data, one's attention is drawn to
the fact that the total score correlations are indicative of a part-whole
relationship with the preceding three subtests. These correlations nay

" be found in Appendix XII.

Grade Two. The first two subtests are related as was expected since
the second subtest is simply a more difficult variation of the first.
The third subtest (intersections) operates as a separate element at this
grade level. This- is probably due to the more abstract nature of the

test items and the higher degree of difficulty for children of this

Grade Four. At this grade level, which represents a transitionary
stage in the development of logical classification abilities, the three
subtests all intercorrelate significantly. This was to be expected
according to the theory upon which the logical Thinking Test was based
and indicates that at this age children are beginning to develop a

_more refined concept of class inclusion.

Grade Six. The intercorrelations at this grade level are all significant
and have increased in-degree as compared with those for the grade four
data. The development of the concept of class inclusion (as measured

by these items) is usually well-developed by this age. Thus, it

was expected that children in grade six would be able to perform well

on the logical Thinking Test. )

Performance of Affluent and Advantaged Children - —_—

A fipal series of t tests was computed to determine the significance
of differences between means for the white advantaged (lower-middle -and
middle-middle class) children in the target population and a sample of
vhite affluent children in the same school district. These analyses
were completed for each of the three subtests as well as the total score
for the Iogical 1hinking Test. The results indicate that the difference
between the two groups is either not significant, or significant in the
favor of the target population. Hence, one may conclude thai the Logical
Thinking Tést doés not contain a socioeconomic bias which might operate
in favor of affluent children.
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% Practical Considerations ef the Analyses

i;‘j One may conclude that the statistical analyses do not, by any large
5 measure, indicate true differences in the discrmnabzhty of the Logical
g, Thinking Test. Only the factor of grade level proved to account for any

sizeable percentage of the variance between the subjects. While there

.were a few significant 1nteggctions between main effects the percentage

ot variance accounted for by these interactions was exceedingly small.
" In other words, for Black, latin, or White children, or advantaged or
_ Gisadvantaged children, fewer than one or two ‘items ever separated them.
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On the basis of this evidence, one may conclude that the Logical
mmd.ng Test has at the very least achieved some degree of "cultural-
fairness” and has relevancy for children of various racial and socio-
"economic bo.ckgrounds - Future- analyaes ‘should now attempt to factor
am.]qze these measures to identify and clusify factors or abilities

- vhich appear to be develommental rather than racial s cultural, or
experinenta.l.
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Problem Solving

Item analysis and internal consistency (KR-20) data for the problem
solving test have been reported earlier in this report. This section focuses
on the 2 x 3 x 3 analysis of variance for the entire sample of students.

The three factors investigated were: advantaged-disadvantaged, grade level
(two, four, and six), and ethnic group (Black, Latin, and White).

Using the total numter of correct responses, nine scoring keys for
Problem-Solving were developed. One key was for Ss' total score, the
other eight keys corresponded to the eight subtests described earlier.
An ANOVA was carried out for each of the keys. Tabled results of each
of these analyses are presented in Appendix X, Each table provides the
degrees of freedom, mean-squares, F-ratios, significance level, and
amount of total variance accounted for by each factor. Factor A is
advantaged-disadvantaged; Factor B is grade level; and Factor C is
ethnic group; Al is disadvantaged, A2 is advantaged; Bl is grade 2,

——B2 is .grade 4, B3 is grade 6; Cl is Black, C2 is Latin, and C3 is
White. We will now consider four major aspects of the statistical
analyses: the main effect differences, the interactions between main
effects, the amount of variation.‘actually accounted for by each factor,
-the correlation of problem solving measures with IQ and achievement
scores, and the practical implications of the results.

Main Effect Differences

In each of the nine analyses conducted, the three main effects of
- advantagedness, grade, and ethnic group were found to be statistically
-significant. Tables of means of each of the main effect groups and means
and standard deviations of the smallest cells are also presented in
Appendix X following the ANOVA tables. As can be seen from these tables,
in all cases advantaged (level 2) children outscored disadvantaged children
(level 1), sixth-graders, outscored fourth graders who, in turn outscored
gle i;:cond graders, and Whites outscored Blacks, who, in turn, outscored
tins.

7 Newman-Keuls post hoc tests were computed for the main effect means
of grade and ethnic group for each of the nine analyses. For each
analysis, the means for each grade differed significantly from those of
every other grade at the .0l level. In three of the analyses, for Problem
Solving Total, Solving Problems II, and Solving Problems III, the means
for each ethnic group differed significantly (p < .0l) from those of every
other group.” In three analyses (Clarification I, Solving Problems I, and
Presolution), the means for the White children differed significantly from
those .of the Black children at the .05 level. In two analyses, Sensing
and Identifying and lroblem Parts, the White means differed significantly
from those of the Blacks and Latins (p < .0l). Also, the means for the
Latin children were found to be significantly lower (p < .0l) than those for
the Black or White children for subscores labeled Clarification II,

- Presolution, and Solving Problems I. White children scored significantly
higher (p < .U1l) than Latin children on Clarification I. :
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‘demonstrate that, as before, this interaction is due to the disparity

Interactions Between Main Effects

In each of the nine analyses of variance, a statistically significant
interaction was obtained between the main effects of advantagedness
and grade. As can be seen from the tables of means, advantaged children
at each grade level outscored the disadvantaged children at each corresponding
grade. Thus, one may conclude that the interaction is more an artifact of the
analysis, That is, the interaction in these cases is due to the large disparity
between the achievement of advantaged sixth-graders and disadvantaged second
graders,

In two cases, Sensing and Identifying Problems and Presolution, the
advantagedness’ and ethnic group main effects interacted significantly. From
the tables of means, one can see that for either advantaged or disadvantaged
children, Whites outperformed Blacks, who, in turn, outperformed Latins,
Again, one may conclude that the interaction effect was a result of the
disparity between advantaged Whites and disadvantaged Latins.

Finally, in several cases, Solving Problems I, II, and IIT, the
interaction between grade and ethnic group was statistically sigaificant.
‘In the Total Score and Problem Parts analyses, this_intera~tion was
significant at the .06 level. The means of the interactica subgroups

between the advantaged sixth-graders and disadva.ntag;d second-graders.

Amount of Variance Accounted for in the Analyses

The last column in the ANOVA Table provides the percent of total
variance (in decimal form) accounted for by each factor and interaction
listed. This is, perhaps, the most crucial aspect of all of the analyses.
One of the objectives of our project was to develop measures which would
not penalize students because of their ethnicity. Although this factor is
consistently statistically significant, it only accounts for from 0.6% to
3% of the total variation in the sample of Ss. The means of Black, White
and Latin children also indicate that no more than three points, or three.
items, differentiate the three groups. This is roughly equivalent to
saying that if a White child made one more error and a Black or latin child
made one more correct response, no differences at all would exist among the
three groups. 3

By the same token, even though the main-effect of advantaged-
disadvantagedness was statistically significant, this factor only
accounted for between 0.7% and 5% of the variance. Again, only one
or two points (items) differentiated advantaged from disadvantaged children.

- Only the grade factor accounted for any sizeable amount of variation,
between 9% and 37%.‘ Thus, one may conclude that this factor alone is the
one for whizh our PS test truly discriminates children meaningfully. And,
in fact, this was one of the objectives of our test, to develop a pool of
items which could-be solved by an increasingly larger percentage of,
children as average age of sample increased.
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Correlation of Problem Solving Measures with lg'f__a'l_r_\g Achiecvement Scores

. For grades 2, 4, and 6 IQ and Achievement Test data were correlated
with the Ss' scores on the total problem solving test and its eight
subtests. (See Appendix XII.) For grade 2, correlations between Word
Knowledge, Word Discrimination and Total Reading and the Problem Solving
measures ranged from .219 to .515. For grades 4 and 6 lLorge-Thorndike IQ
scores and achievement scores from the Iowa Tests of Basic Skills were
available. In grade ), correlations of the Problem Solving measures with
verbal and non-verbal IQ scores ranged from .172 to .,58. Correlations
with the achievement measuras ranged from .098-to .463. In grade 6,
correlitions with verbal and non~verbal IQ ranged from .063 to .400.
Correlations with achievement rwasures ranged from .032 to .425. Most
of theje correlations are quite modest in magnitude, but overall they

do indicate a discernable relationship between the problem-solving and
achievement measures, .

Intercorrelation of Problem Solving Measures

- An alternate estimate of the reliability of the Problem Solving
Test can be obtained by -analyzing the ‘intercorrelations of the subtests.
The more highly correlated each of the -subtests is with the other, the
more ' consistent  and/or reliable will-be the entire test. That is, to the
extent the subtests correlate with each other each subtest essentially
will be measuring the same or similar problem solving abilities.

~ As can be seen in Appendix XII, for .grade 2; these intercorrelations
range from .215 to .962. For grade 4, the intercorrelations range from
.25 to .966. For grade 6, the intercorrelations are high. One pattern
does emerge, however. Of the lowest intercorrelations, most are between
Sensing and Identifying and othér subtests. Two explanations oxist for
this. One is that the Sensing and Identifying subtest is measuring a
skill cr ability distinct from the other subtests. The second explanation
is more 1likely the trus cause, however: the low intercorrelations may be
the result of the low internal consistency of this subtest. Reliability
imposes a ceiling on the degree of correlation, and since the reliability
of this subtest is distinctly lower than that of the other subtests, .
intercorrelations involving it must be expected to be lower.

Performance of Affluent and Advantaged White Children

A final series of t-tests was computed to determine if any differences
existed between the scores of the sub-sample of White, advantaged (lower-
middle class) children from the target population anc  sample of White
affluent.children from the same school district. -

~ Differences were found only at the second-grade level on total score
(p < .01) in favor of the affluent sample. At the fourth-grade level,
differences were found in favor of the target population on Total Score
and Sensing and Identifying (p < .05, p < .01, respectively) and at the
sixth~grade level;~differences in favor of the target population were found
for Sensing and Identifying (p < .01).

-
.-
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Practical Considerations and Implications of the Analyses

One may conclude that the statistical analyses do not, by any
large.measure, indicate true differences in the discriminability of the
Problem Solving test. Only the factor of grade level proved to account
for any sizeable percentage of variance between the Ss. While the
factors of ethnicity and advantagedness and several interactions were
statistically significant, they did not appear to he practically so.

In other words, for Rlack, Tatin, or White children, or advantaged
and disadvantaged children, little more than one or two items (and in the
majority of cases, less than one item) ever separated them.

On the basis of this evidence, one may conclude that the Problem
Solving Test has, at the very least, achieved some degree of "culture-fairness”
and relevancy for children of varying socio-economic and ethnic backgrounds.
Greater emphasis may now be placed on future factor analyses of the measw: 2s

obtained to identify and classify factors, or sbilities, which appear to be
- developmental, 'mthe: than culti:rgl or experimental.

&
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RESPONSE STYLE: LOCUS OF CONTROL

Analysis of Variance Data

In addition to the item analysis and internal consistency data
reported earlier for the Locus of Control scale, a 2 x 3 x 3 ANOVA was
performed on data from the entire sample of students. The three factors

investigated were: advantaged-disadvantaged, grade level (two, four and six),
and ethnic group (Black, Latin and White).

The dependent variable on which this malysi;a} was performed was the
total number of external alternatives chosen by children. The results of
this analysic are presented in Appendix XI. In this Appendix may be found
the degrees of freedom, mean-squares, F-ratios, significance level, and
amount of ‘Lotal variance accounted -for by each factor., Factor A is

-advanteged-disadvantaged (1 = dissdvantaged, 2 = advantaged). Factor B
is grade level (1 = second grade, 2 = fourth grade, and 3 = sixth grade);
and.Factor-C is ethnic group (1 = Black, 2 = Latin, and 3 = White). No
interactions between factors occurred so the following paragraphs in this
section will consider only the main effect differences, the amount of
variance actually accounted for by each factor, and a discussion of the
practical implications of the statistically significant results.

Main Effect Differences

The analysis of variance revealed statist: cally significant effects =
of grade level and ethnic group, but no significant effect of advantagedness,
Tables of means of each of the main effect groups and means and <tandard

- Geviations of the smallest cells are also presented in Appendix LI following
the ANOVA tables.-. As can be seen from these tables, second-graders made
more external responses than sixth-graders; also, the Black and Latin
children made more external responses than the White child~an. Post hoc
Newman-Keuls analyses (Winer, 1962) revealed that second-graders differed
significantly from fourth and sixth-grrders (p <.01) and fourth graders
differed significantly from sixth-graders (p <.05). Further, Newman-Keuls
analyses revealed that the Black and Latin children did not differ (p< .05)

in externality but both were significantly more external than White o ’
children (p <.01), ‘

P

] The lack of a significant effect of advantagedness for 1E was surprising,
but may have been partially due to the proximity in socio-economic level
between our advantaged (middle-middle and lower-middle class) and disadvantaged
(upper-lover class) - el - : ., groups, Thus,
further analyses were done to compare an upper-uiddle class group of White
children from Nobel School in Gary, Indiana, with a semple of our "advantaged”
White children {one-third of the sample of the White, advantaged children
included in the ANOVA). A series of t-Tests revealed that the second-grade
children from Nobel School made significantly less external responses (X =
8.14) than the second grade "advantaged” White children (X = 12.13)
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(t = 4,5, df =8, p <.01), However, no significant differences between the
Nobel School children ani the other white children were found at the fourth
grade level (X = 6.13 and X = 7.25 respectively; t = 1.123, df = 193, p <.05)
or the sixth grade level (X = 6.68 and X = 7.29 respectively; t= .611,

ar = 113, p<.05. Thus, the scale discriminated between groups differing in
sdvantagedness only at the second grade level,

Correlational Analyses

The coefficients of correlation obtained between the Locus of Control
scores and the various school related tests may be found in Appendix XII.
It should be.remembered that the Locus of Control scale was scored simply
by counting the number of external responses made by each S. Thus, it
would be expected that the lLocus of Control scores should he negatively
correlated with performance on achievement and #:itelligence tests as,
indeed, they were, -

It should be noted that the correlation coefficients between .Locus
of Control scores and achievement and intelligence measures are generally
small, This was considered desirable because ‘the purpose of this project
was to-develop measures that were not highly correlated with currently
employed achievement or intelligence tests, The critizal value of r for
an N of 300 is .113 at the .95 level of significance and .148 at the .01
level of significance; the critical value of r for an N of 400 is .098 at
the .05 level of significance and .128 at the ,01 level of significance,
The. correlation coefficients reported for the second and fourth grade are
all significant at the .0l level, However, at the sixth grade level cnly
seven variables (Verbal IQ, Vocabulary, Spelling, Capitalization,
Punctuation, Word Usage, 2ad Refqrence$ are significantly correlated with
Locus of Control at the .01 level; one varisble (Reading) is significantly

. correlated with Locus of Control at the .05 level; and five variables

(Non-verbal IQ, Maps, Graphs, Arithmetic Concepts, and Arithmetic Problems)
are not significantly related to Locus of Control. The lower correlations
at the sixth grade level may be partially due to the small variability in
scores on the Locus of Control scale at this level,

Practical Considerations and Implications of the Analyses

_". .Internal-external control as measured by this scale appears to be
Primarily a developmentally determined phencmenon. Surprisingly, it is

not determined to any great extent by either ethnicity or advantagedness.
Thus, the only true discriminlb;;ity of this scale is between age groups.

It is questionable, however, whether even the differences associated with

age are large enough to be practically useful., For example, the difference
in externality between second and sixth grade is only 4 to 5 points.
Certainly, the significant statistical effect for ethnicity is of no practical
value since the various ethnic group differed by less than two points.

One may conclude, thelfefore, that this scale offers some potential for
determining developmental gains in internal control. It mey also be useful

at the second grade level for discriminating between socio-economic groups,
but not at the fourthor sixth grade level,

k-




% Cognitive Preference Tests

N The cognitive Preference test administered to children in grades 4
7 and 6, revealed a significant difference between the disadvantaged and
advantaged children. (disadvantaged 7.85 advantaged 8.52) The mean

. 8core for children in grade 4 was 7.69 compared to 8.69 for grade 6, .
Blacks obtained a mean of 8.21 on the test, Latins a mean of 7.80

and Whites a mean of 8.56. The analysis of variance results for these
groups is presented in Appendix XI along with the means and standard
deviations for each cell, These means range from a low of 7.02

for disadvantaged fourth grade Latin students to a high of 9.25 for
sdvantaged 6th grade White students., The White suburban children at
Nobel achool exhibited the following means at each grade level
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Mean S.D. N
. Grade two 7.68 2,25 L7
Grade four 8.58 .28 52
Grade six 9.95 2,02 58 &

These data suggest that grade, socio;economic level and ethnic
group are related to a preference for responding to instructional materials
by going beyond rote mental processes t. question the data, established
trends, draw inferences, and relate specific facts to more general ideas.

AT IR

The three highest correlations among the cognitive preference tests
and the other variables employed in the study were with Verbal 1Q, (.31),
[ogical Thinking (.32) and Unity in Writing Stories (.33). These correlations
seemed to validate the assertion that an aspect of cognitive behavior related
to preference to going beyond given data is being measured,
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Interrelationships Among the Sets of New Cognitive Measures,
the Standard School Achievement Measures, and Socioceconomic Status

Grade Two

In general the intercorrelstions within the sets of new cognitive
measures, within the achievemert tests, and within indicators of verbal
intelligence were reasonably high. In other words there is generally a
rather high internal consistency recliabtility within each of these sets
of measures. For instance, in grade two the intercorrelation among the
Word Knowledge, wWord Discrimination, and reading tests are .779, .807
and .695. (See Appendix XIE for correlations referred to in this section.)
The Mtercomlgiona among the Logical Thinking and the Concept Formition
measures were not as high, being on the order of about .30 to about .40
except  where the part-whole correlations among several sub scores and total
score areinvolved. The intercorrelations among the nine new Problem
Solving Cognitive Measures often are as high as .50, .60, .70 and better,
though occasionally there are some measures which intercorrelate more
moderately. -The intercorrelations among the several measures of Written

-Language Production were, in genera), rather low except in a few instances.
The intercorrelations among the ora. and written Word Association measures
were on the order of .50 to .57.

In general, it can be seen that within these several sets of measures
of cognitive processes there is convergence, i.e., the relisbility is rather
good, but the interrelationships within sets of measures have been discussed
more extensively in the separate sections reporting each of the sets of
cognitive measures. These correlations, along with the Kuder-Richardson

Formula 20)yreliability coefficients, are sufficient to demonstrate convergént.
validity.

Discriminate validity is the second necessary criterion of a set of
new measures. The concept requires that these separate sets.of measures

.not be highly intercorrelated among themselves. Discriminate validity can

be demonstrated both by reviewing the first order relationships among the
sets of measures, and an overall assessment by means of a principal component
analysis. The interrelationships between the various séts of new cognitive

- measures and the Word Knowledge, Word Discrimination, and Reading scores

have been discussed in the separate reports of each the sets of new cognitive
measures. ‘ ~ ' )

The interrelationship between the measures of Concept Formation and
Logical Thinking show correlations that are rather moderate. The highest
is .391 and the lowest .129. All are positive. Between Concept Formation
and Response Style there.are also correlations of a very moderate nature
with the highest absolute value being .232. The intercorrelations between
the Concept Formation measures and the Problem Solving measures are also
rather low. The highest of the 27 correlations is .339 with most of them
ranging between .10 and .30. The correlations between Concept Formation
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measures and the measures of Written Language Production in general were
even smaller than the correlations between Concept Formation.and Problem
Solving. The highest of theess 24 correlations is .289, but many correlations
are betwees sero and .10 with some correlations hovering around zero, and
a few even slightly negative (though not significantly so). The indices
of relationship between Concept Formation and the oral and written Word
Association measures have a median value between .165 and .174, with a
maximm of .308 and a minimum of .098.

The interrelationship between the sets of measures on lLogical
Thinking and Problem S/ iving are slightly higher than those previously
reported in this section. Of the 36 correlations involved the range is
from a high of .505, to three between .40 and .50, several in the .30e,
and the rest ranging downward to sero. The correlations between Logical

_Thinking and Written Language Production are quite moderate with 10 of

the 32 correlations being slightly negative and the highest only .281.
The relationships between Word Association, and logical Thinking are -
somewhat higher. The highest correlation is .428 with the median value

"»972. None were negative, -

The ﬁupbnpo—Stylo varhtélo is negligibly related to the logical -

Thinking and Concept Pormation variables. The highest absolute value

of the correlations between any of these measures and Response Style

is ,287. The relationships between Problem Solving measures and Response
Styls is only slightly higher (in absolute value). The highest correlation
between the;nine variables assessing Problem Solving and Response Style.

is .359. The correlations between Written Language Production and
‘Response Style are quite small several hovering near sero, and the

highest is only .213 (in absolute value). The other aspect of Language
Development, Word Association, with its four'viriables, is distinctly
related to Response Style but again at a moderate level. In absolute

value the smallest correlation is .264 and the largest .301.

It ap;u.ra that Written Language Production and Word Association are

substantially indepundent of one another with the single exception of

the two variables messuring word length in Written Language Production,
and the two variables for written Word Zssociation. These seem to be
rather interrelated, the correlations being .54k, .415, .494, and .391.
There are txo other correlations in the .40's and a few in the .30's but
the majority are in the teens or rather close to sero.

. The relationship of sociosconomic status to all these measures is
of considerable importance in this project involving culturally deprived
children. Socioeconomic status is a point variable, advantaged or
disadvantaged. Thus in general the maximum value of the correlations
with this measure is somewhat limited because of the restriction in
variability. But, certainly with the sample sizes involved any
correlations that do exist bstween this variable and the others would

" be readily detected.




FMirst, as an indication of the relative sise of these relationships,
the correlation between sociosconomic status variadble and the school
achiovement msssures (with their substantial verbal content and their
cultural orientation) needs to be examined. In this case the three
correlations of socioeccnomic status with Word Knowledge, Word Discrimination,
and Reading are .316, .219, and .321. These are not high correlations by
general standards, but they are statistically significant and, as was
irdicated, do serve as an index against which to judge the sise of the
other relationships. The three Concept Formation variables, by contrast
correlate only .119, .038, and .112 and the four logical thinking measures
correlats only .148, .088, .033, and .166. The Response Style variable
has essentially no relationship with sceiosconomic status for these
second grade subjects. The correlations of socioeconomic status with
Problem Solving are somewhat higher than the eight-associated with lLogical
‘Thinking, Concept Formation, and Response Style; but still are quite low,
most of them being lower than the correlations of the school achievement
‘measures with sociceconomic status. The highest correlation is only .264
‘with most of the correlations in the low .20's. The intercorrelation of
the language development measures are of about the sume order as those
-in"the Problem Solving reals with the Word Association variables slightly
higher and more consistently related to sociosconomic status than Written
Language Production. - ) ]

Thus o;ciooeononie status and the new cognitive measures in general
have only a small relstionship with each other, much lowsr than between

‘sociosconomic status and the educational achievement measures.

To obtain a better overview of the interrelitisnship of all of the
variables by determining their clustering in a muitivariate hyperspace
consisting of these 33 variables, a Principal Components Analysis -
followed by « farimax Rotation was done on the intercorrelation matrix.
(The program used was that developed by the University of Miami Biometric
Laboratory as edited for use on CDC 6500 at Purdue Univ:-~eity.) Principsl
components were extracted until the eigenvalue reached .5C, and then
successive varimax rotations were done on the first two cowponents, the
first three, etc., up to the limit of ths number of principal components
extracted from the correlation matrix. Two of the principal investigators,
(Asher and Kane) reviewsd the loading on the successive rotations, and
folt they could agrée as to which set of rotsted factor lcadings best
identified the underlying dimensions of the original correlational matrix.
Generally this was done by examining the last components to avoid sclutions
vhich gave substantial weight only tc a single variable. Another criterion

- was the allocation of variance into a sufficient number of couponents so
- that they could be rather easily identifisd opsrationally from the variable

loadings. A third criterion was a reexamination of the size of the
eigenvalvd’ for the last component accepted by the above two criteris,. . .../,

the percent of variance associated with that eigenvalue, and the : ‘
cumulative percentage of variance extracted from the correlation matrix.*

?

#A1l of the rotated loadings are ;uihblo at the Purdue Educational Research

Conter fcr thoss who wish to examine thea.
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Using: these criteria for the Grade Two sample, 1 principal components were
accepted by the investigator-. The value of the last eigenvalue was .983
and_85.38), percent of the variance had been extracted from the correlational
matrix at this point. The 14 components gave a rather clear solution with
substantial loadings on the original variables.

The first component was Wud of school achievement measures with

the word length measures and the written paradigsatic and homogeneous

measures from the lLanguage Development cognitive measures. (See Appepdix XIII

. for the rotated solution weights.) The second component was highly

weigtied on a series of tests given to this grade which were not formally
a part of this study. - (These were tests of a visual-prrceptual nature and

_ he? beeh derived from the work of Seibert and Snow.(1%05) by McDaniel and

Kephart (1971) for use with children at :this age level.) The third
component was substantially weighted with several of the Problem Solving

- _set’ of cognitive messures while the fourth dealt primarily with the

" -sentence length measures from the Written Language production variables.

- The: £ifth component selected the remaining Problem © / g measures..

- “‘The -sixth. wa: composed of variables-associated witl visual-perceptual

_ tasks mentioned above.. The ‘seventh component has: w _.ts from the separate

~ visual perceptusl tests plus one aspéct of the logical thinking measures.
‘The eighth component is again substantially a variadble from the visual

serceptual tests plis one variabls from the Written Language Production
aspects of the language development measures.

The ninth component is comprised of the oral paradigmatic and oral
homogeneous variables of the language development measures. The tenth
component is weighted primarily on Response Style, socioceconomic status,

“and the Ssnsing and identification variable of the Problem Solving measures.

The three measures of the Concept Formation baltery weight heavily on the

“eleventh component while the twelvth is composed entirely of measures of

the Logical Thinking. The thirteenth component is essentially a single
variable, the "other punctuation,” measure of the Written Language
Production measures. The last component is comprised primarily of the
words and Sentences measures of the Written Language Production variables.

s
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Gpade Four

In grade four verbal and nonverbal IQ measurss were given as a part
of the Gary Schools' testing program as well as a more extensive series
of standard school achievement. measures, eight in «11. The correlations
among the two tyres of IQ tests, the eight achievement tests, and the
jnterrelationships between the standard achievement tests and the two
IQ tests and the two IQ tests all are rather high. The correlation
between the IQ verbal. and the IQ nonverbal scores is 739. (See Appendix
XII for all correlations reported in this section.) The interrelationships
among the standard achievement tests rauge from a high of .738 to a low of
.543 with perhaps the majority of these correlations being "1 the .60's.
Considering the two IQ tests and the eight standard achievement tests to
some extent as alternate forms, these "teat-mtogt,rentbﬂities" are
rather high. Tkat the standard school achievement tests and the two
forms of the IQ test are es same general cognitive
dimension in fourth grade children, is ¢ the size of the sixteen
intercorrelations between the two IQ tests and the eight standard achievement
tests. These range from a low of .497 to a high of 757, which is about -
the same magnitude as the' intercorrelation among the standard achievement

tests ti.smselves. It can be concluded then that the IQ and ‘standard
achievement tests all are probably largely a verbal capacity or the
ability to leara vsrbal saterial despite the nonverbal label given to the
second part of the IQ test. )

The same concern for a type of "alternate form reliability" needs to
be examined for the tests of the new cognitive measures. The three
jnterccrrelations within the Concept Formation variables are .220, .903,
and .619, which indicates a reasonsble reliability between two of the three
measures and one relationship that is somewhat independent. The six
" {ntercorrelations among the four Logical Thinking varisbles are AL6,

.393, .299, .831, .679, ad again indicating to some extent a

reasonable interrelatiomship. Response Style and Cognitive Preference
correlate rather low, -.140, while the nine measures of Problem Solving

have intercorrelations smong themselves which range {rom a low of .125

to a high of .966. Three-of these imtercorrelations are in the .90's

four in the .80's five in the ./O's three in the .60's, and the rest

lower than .60. Again considering thess measures as types of alternative
forms of the same dimension would- jadicate a fairly good "test-retest”
reliability. The nine msesures of Written Language Production are not
nearly as highly intercorrelsted as the Problem Solving measures, in

fact six of the correlations are negative, although at least two of these
are negligbly so. The highest intercorrelations are 678 and .645 and

two of the remaining correlstions are .388 and .353. The rest of these
intercorrelations are of wegligible size. The sise intercorrelations

among the Word Association measured of the language development dimension

are fairly substantisl. Two of the correlations are 973 ana .961 while

the remaining four range from .557 to .620. ‘Again, this set of relationships
indicates a fairly substantial intercorrelation. These "reliabilities" are
valuable in that they suggest perhaps an upper bound of the intercorrelations
among the sets-of major cognitive dimensions of the study. -




The first concern in examining the correlations among the eets of
x new cognitive variables is to examine the two IQ tests and t'e standard
‘ achievement tests in relationship to the Concept. Formation, Language

Development (both aspects), Logical Thinkin?, Probler Solving,

Style and Cognitive -Preference varjables, (This has been Giscussed in

. Preceding sections where the major sets of the new cognitive tests were
-l described.) In general, these intercorrelations were not great.

The Con~apt Formation correlations with
s appear to be in the mid .20's. The logizal Thinking,

' correlation
with these two sets of variables in the mid .20's, while the Cognitive
Preference correlates are on the order of about .30,

I The .Problem
Solving variable cor-elations with the IQ and achie

-None are-under or over regpectively these last two correlations., The
Written Language Production appear to have intercc relations with 1Q
- and ‘achievement tests somewhat more. dispersed than the cognitive
‘variables discussed previously. These appros-h correlations in the
+50's with the highest being .530. At least two of ‘the variables of
Written Languay: Production are negatively intercorrelated with each
‘cther although not as strongly as with the

An examination of the intercorrelations among the new cognitive
measurés indicates that Concept Formation and Logical ]
intercorrelatsd from a low value of

=.119,-,201, and ~.189. The correlations between Concept Formation
and Cognitive Preference are even saaller, .083, .153, and .138.

The twenty-seven correlations between Logical and Problem
Solving variables are all positive but of low magnitude. The highest
is .402 while the lowest is .120, The remainder are scattered through
the upper teens and the .20's with 8ix correlating in the .30's. The
correlations between Concept Formation and Development are
very small. The highest co

rrelation between Written Language Production
and Concept Formation is, .208, but many hover cl

ose to sero. The four
variables comprising the Word Association measures of language development,
.a8 indicated, are also rather low. Of these twelve

correlations the

-

and Response
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highest is only .16 and the lowest -.026 with a median value of .119.

The interrelationships between Logical Thinking and the remaining
major dimensions of the new cognitive tests are as follows. With
Response Style the four correlations are -.204, -.140, =112, and -~.207.
With Cognitive Preference, Concept Formation correlates 2%, .192,
-182, and .297. Logical Thinking and Problem Solving have 36 possible
correlations in common, but again they tend to be raiher modest in sisze.
While two are in the low .40's, 12 of the correlations are in the teens,
and the remaining correlations are in the .20's and 30's. The twelve
measures of both aspects of language development correlate with the four
measures of Logicul Thinking -ather negligently. Here the correlations
&re more balanced around zero with 12 of the correlations negative. '
(The largest of these is -.207.) Many of the correlations are essentially
sero, and the rest have correlations in the .10's, and .20's, and 30's.
Written Language Production and the Word Association measures do not
seon to be materially different from these in their correlations with
Logical Thinking. :

- »

- __The remaining unreported correlations with Response Style are

Problaa Solving and the two aspects of Lan Development. The nine
correlations of Response Styls with Problem:Solving are all negative

but are rather small ranging from -.103 to -.211. Response Style and
Written Language Production c-rrelate negligibly with the largest correlation
being ~.133. The Word Association Bsasures of Lamguage Development,
howsver, correlate somewhat more substantially though still at a rather

low level. Thé range is from -.222 to -.272. .Correlations of Cognitive
Preference with Problem Solving measures are also not substatial, the
largest correlation here is -.267 and the lowest .105. Language Development
and Cognitive Preference also are negligibly correlated. The highest
correlation is .22, and the lowsst essentially sero, -.072. Written
Language Production and Word Association measures within
Development correlate with Cognitive Preference at about the same
nagnitude. .

" The remaining sets of interrelationships among the new cognitive
dimension variables are those coupling Problem Solving anl the two asp.:ts
of Language Development. There are 72 correlations between the Problem
Solving and the Written Production measures of Language Development.
Again the correlations are of very modest size. The highest is only .255
with many of the correlations quite close to ser 1y and 18 actually negative;
none of the négutive correlations is larger than -.097. It is obvicus
that the relationship between Problem Solving and Written Language
Production, is very slight. Word Association measures are, howaver,
correlated with Problem Solving somewhat higher. The absolute magnitude
is still quite low. The his“sst is only <280, four are less than .10,

:and the rest are scattered :..ween these two levels.

Of special interest again is the sociceconomic status correlations
vith all the other variables in the matrix. : Recall that the socioeconomic
status variable is a point variable with the range restrictions associated
with such a mesasure. Again though it is the relative sise of the correlations




@ that are of interest. The correlation of ssc.oeconomic status with verbal
1Q is .334 and with nonverbal IQ,.351. The educationsl achievement tasts
- correlate .292, .303, .230, .199, .19, .2i0, .253, and .274 with socioeconomic
: status. Compare these correlations with the three corr~lations between
= the measures of Concept Formation and socioeconumic stacus, 215, .185,
- and .255. Nome of thuse correlations is ae high as the correlations between
= the two measures of IQ and sociceccnomic status. The highest of the
Concept Formation and ‘sociosconomic status correlations is lower than two
of the eight educational achievemont measures and essentially equivalent
to the third, while the lowest Concept Fornation-socioeconomic status
correlation is lower than any of the ten IQ and educational achievement
variables. The four correlations between socioeconomic status-and
Logical Thinking are .282, .132, 293, and .316. Again these are in general
of the same magnitude or lower than the correlations between sociceconomic
status and the educational achievement tests. All of these correlations-
¢ are lower than the correlations between socioeconomic status and the two
intelligence measures. : s

S
3
5

- - Socioceconomic status has essentially a zero relationship with Response

- Style and a correlation of only .129 with Cognitive Preference. With the A
- o nine Problem Solving measures, socioeconomic status does correlate somewhat )

e _ better than the zorrelations between sociosconomic status and the previous

;{ cognitive measures reported above, However, the correlations are not of

b major importance. The highest correlation is .395, and the lowest is .183.

= Thersmaining seven fall betwsen these two extremes. The correlations of

é‘“ soeioeconomic status with the Language Development measures are lower than

2 the correlations of socioeconomic status and Problem Solving. The four

g correlations are .172, .187, .108, and .136. correlations of socioeconomic

E status and Written Language Production measures range from .232 to a low

% Of --1&.

Again, as with the second grade data, it appears that the major
objective of the development of the new crgnitive measures has been
achieved in that these new cognitive measures have a low correlaticn
with measures of intelligence and educational achievement tests. A
-second major objective in the development of the new cognitive measures
was that they not intercorrelate highly among themselves. This too has
been achisved in this grade. Third, in the development of cognitive
measures for use in educational situations with culturally deprived children

- it is important that the cognitive measures do not correlate importantly
with measures of socioeconomic status. This too hz been accomplished at
the fourth grade level as indicated by the correlations reported above.

To gain a better understanding of the overall interrelationship
among all the rew cognitive measures, the intelligence, tests and the
educationsl achievement tests, a principal components analysis followed
by a varimax rotation was done on the fourth grade intercorrelation
matrix. The procedures used were essentially “he same as those described
for the analysis of second grade data.

.
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In this instance an cleven principai component solution was accepte’
which extractcd 76.331 percent of the variance of the intercorrelation
matrix with the eigenvalue of the lith component™.973.

It is clear that the standard educational achieves :nt tests and the
intelligence tests, both verbal and nonverbal, are assessing essentially
the same dimension in these fourth grade children. The weight of the
verbal IQ measure on this component is .8i7. The eight educational
achievement measures are weighted in the .70's, and the lowest weight
of importance is the nonverbal measure of 1Q, .655. The only other
measures which have important weights on this component are “ive of the -
Written Language Production measures; mean word length, "coumas", standard
deviation of word length, words, and sentences.

The second component is composed primarily of five of the Problem
Solving variables, the third component is composed slmost entirely of
the four Word Association measures from the language development dimension,
‘while the fourth component is weighted substantially with the four measures
of logical Thinking and to some extent with the two word length measures

_ from the Written Language Production aspect of the language development

.dimension., The {ifth component. is: weighted heavily with three problem
solving scores: clarification I, clarification II and the presolution
measure together with the total score on Problem Solving. The sixth
component is comprised of the three Concept Formation variables \dx:lla

the seventh component weights heavily the two asasures of sentence

length from the Written Language Production aspect of language development.
Perhaps the sentence measure fron the same set of scores could be included
in this component. i

*“so from the ﬂritt.en Language Production measures of language
dev. .pment come the highest weights for the eighth component, words
and sentences. The ninth component is primarily the sensing and
identification measures from the Problem Solving dimension and to some
extent the total score msasure on Problem Solving. The tenth component
is primarily an index of the total amount of punctuation from the Written
Language Production measures of language development. The two highe st
weights-on this comporent are commas and other punctuation. The eleventh
compcnent brings together the Response Style and sociceconomic status
dimensions of the study.

It is apparent 1. the fourth grade sample that the clustering of
these variables in the multivariate hyperspace is : n that the inter-
relationships between the new cognitive dimensions, the IQ measures,
and educational achisvement measures are relatively low.

As in the second grade population,with the fourth grade sample
the investigators demonstrated that both convergent and discriminant
validity were established. Independent constructs of Concept Formation,
Develorment, Logical Thinking, Problem Solving, and Response
Style and Cognitive Preference were achieved. .
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Grade &

By grade six evidently the psychological development of children
has sufficient diversity so that the verbal and nonverbal forms of the
intelligence tests now are not correlatsd highly. For this sample the
correlation is only .276. The educational achievement tests still
relate rather well with the verbal aspect of the intelligence tests.
Four of the eleven correlations are in the high .60's, two in the low
.60's, and three more in the .50's. The lowest two are 431 and .37.
The correlation of achievement test scores with nonverbal IQ is much

lower at tnis grade ranging from a high of .337 down to essentially zero
with the median value being only .170.

The intercorrelations among the Concept Formation variables are
rather moderate except where part-whole correlations exist. The
intercorrelations among the Logical Thinking measures are somewhat
higher than those for the Concept Formation, 417, 44T, 243, 821,
683, and .802 vith again the part-whole corrslations being substantially
greater. The intercorrelations among the Problem Solving measures are

-substantial. Several of the correlations are in the .80's and a number
in'the high .60's and .70's.. There are some which are in the .10's

" and .20's. The Written Language Production measures of Language

Development have some high intercorrelations of similar variables,

- but many of these correlations are in the .20's and .30's with a number

essentially zero. The Word Association aspect of Language Development
maintains the pattern of the oral phases correlating with the written
phases on the order of .59 to .66, while the correlations between the
two oral measures as well as that between the two written measures are on
the order .95. Again, considering these as alternative measures of the
same general dimension an indication of the upper limits of the possible
correlations among the sets of cognitive variables is possible.

The relationship between the new cognitive variabiles, 1Q, and
achievement scores has been discussed in secvions dealing specifically
with each of the new cognitive measures. We now turn to the inter—
relationships among the sets of new cognitive measures.

The intercorrelations among the three Concept Formation variables
and the four Logical Thinking variables range from a low of .162 to a

. high of .522. There are four correlations in the .40's, three in the .30's

and two in the .20's. This set of relationships suggests that the inter-
correlation between these two sets of variables is not of major importance.
The three intercorrelations between Concept Formation and Response Style
are mush lower than those between Concept Formation and Logical Thinking.
They are -.103, -.110, and -.130. The three correlations of Concept
Formation with Cognitive Preference are also of negiglible magnitude,

-045, .139, and .098. Of the twenty-seven correlations between Concept
Formation and Problem Solving the highest is only .305 with all the

others in the .10's and .20's. The correlations of the Concept Formation

variables with Written Language Production aspects of Language Development

8L




are even smaller with the highest only .277. & number of these correlations
are essentially zero with seven negetive. The greatest absolute value among
the negative correlations is .113. Concept Formation correlations with Word
Association aspects of Language Development are even smaller than with
Written Language Production. The largest of these correlations is a
negligible .116 while the lowsst is .133. Eight of thuse twelve correlations
range between ~.031 and .093. , : .

Logical Thinking has a minimal relationship with Response Style
variables. The large. . in absolute value is .156. Logical Thinking and
Cognitive Preference variables cérrelate at a low level, but the relationship
is distinctively positive. These correlations ar. .296, .140, .262, and
.320., The thirty-six correlations between logical Thinking and Problem
Solving also are positive and range from a high of .452 to a low of .151.
The majority of these correlatious, however, are in the .20's and .30's.

" This is a distinct but moderate relationship. - The correlations between
Logical Thinking and Written Language Production are more scattered,
positively and negatively. Eight of the correlations are negative. The
largest correlation is only .277, and many of the correlations are -
between zero and twenty. Half of the correlations between Togical Thinking
and ‘Word Association measures are negative and half are positive. The

two oral measures are negatively related to Logical Thinking variables,.
and the two written variables are positively related to Logical Thinking
variables, None of the correlations are high however, the maximum being
.185. The negative correlations could be labeled "Irish coefficients"
(0'Four, O'Five, etc.). _

‘The previously unreported Response Style relationships with the
other cognitive variables are Cognitive Preference, Problem Solving,
and the two aspscts of Lanzuage Development. Response Style has a N
negligible correlation with cognitive preference, -.085. Response
Style has a maximum correlation of -.205 with Problem Solving variables.
All of the correlations between Response Style und Written Language
Production are between -.097 and +.011, probably indicating a zero
relationship between these variables. The same reems to be t:ue of the
Word Association variables, the highest absolute slue among these
" correlations is .120.

.. Imtercorrelations between Cognitive Preference and other new
cognitive variables that have not been reported above are Problem
Solving and Language Development. The maximum correlation between
Problérm Solving measures and Cognitive Preference is .18, the minimum
09, and the median value .138. The intercorrelation set indicates
& minimal relation if any, between the two dimensions. With the Written
Language Iroduction aspects of Language Development the same appears
to be trus. Of these eight correlations the maximm is only .184. The
Word Association variables of Language Development correlate essentially
sero with the Cognitive Preference variable. The greatest absolute value

is only .032.

Problem Solving and Written Language Production have 72 correlations
to indicate the extent of the relationship between these two sets of
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variables. Of all these correlations the maximum is

.189, which su  ests
a negligible relationship between these two major cognitive dimensions.

k¢
g3

With Word Association the Problem Solving dimension has a maximum correlation
of .205 among the 36 correlations involved. It seems fair to say vhat

none of these relationships between: Language Developm: nt and Problem
Solving is of any practical importance.

Within Language Development the intercorrelations between Written
Language Production and the Word Association measures are assessed by
36. correlations. Fourteen of these are negative and 22 positive. This
balance between the positive and the negative correlations seems to
indicate a near zero relationship. The maximum correlation is only -.160.

The socioeconomic status variable is of considerable importance to
this study. It and verbal IQ scores correlate 332, but the correlation
with nonverbal IQ is only .040. Considering the verbal nature of most of

- the achievement measures one would expect that the correlations with
socioeconomic status would be of ‘about -the same order as with verbal IQ.
* -The highest correlation of. socioeconomic .status with eleven achievement
. msasures is .06 which interestingly enough is vocabulary. (Vocabulary
may be the best indication of the influence of a family's socioeconomic

status on cnildren.) The other correlations with achievement measures
range from a high of .297 to a low of .176.

The Concept Formation measures correlate 305, 272, and .359 with
socioeconomic status which is about the same as the achievement and verbal
IQ measures. Sociceconomic status and the four Logical Thinking measures
correlate .326, .153, .365, and .380. Response Style r: rrelates only
=+052 with socioceconomic status while Cognitive Preference correlates
with it .163. The nine Problem Solving measures correlate considerably
lower with socioeconomic status than do the verbal IQ and achievement
measures. The highest of these correlations is only .205, six are in
the ,126 to .17, range and two correlate .01l and +076. —Socioeconomic
status and the first three measures of Writter Language Production
words, sentences and commas-correlate 215, 221, and .250 respectively.
Hu. 2ver the other four measures are negligibly correlated with the possible
exception of punctuation other than commas, which is ,182. The fow '
Wor? Association measures correlate negligibly with socioeconomic status.
The two oral measures are somewhat negatively related while the two
written measures have a very small correlation with socioesconomic status,
The greatest absolute value of these four, however, {3 only .135.

It would seem that as individual differences become greater with
maturation socioceconomic status does play a rcle, particularly in the
verbal aspects of intelligence and the achievement measures, This is
also true to some extent with the quantity of Written Language Production
in terms of words, sentences, and punctuation. Logical Thinking and
Concept Formation measures also seem to be somewhat more related at this
‘grr 'e level than they did in the previous grades,

v
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The principal components analysis and varimax rotation were done
with these data as they were with data from grades two and four. In
this instance the number of principal components selected was 12. The
eigenvalue of the last component reached a value of 1,108, Of the total
variance in the correhtion matrix 74.771 percent was extracted.

The first component was one of a verbal capacity-educational

achievement nature. These twelve measures from the correlational

matrix weighted at .636 or above on this component. Five other

variables weighted at .30 or above on this component also. They

wem the MIB score from the Concept Formation test, the total matrix
score, loops score, and total score from the Logical Thinking set and

the standard dewiation of word length from the Written Language Production
task. The second principal component.is almost entirely defined by four
variables from a set of special tests not. directly related to the Belmont
study which were added to the.test battery for this grade only. The third
component is-weighted most heavily with five measures from the nine
.. Problem Solving tests, namely, total Problem Solving, problem-parts, and
Problem Solving I, II, and III. The fourth principal component was very
‘heavily weighted on. ell “four of the variables measuring the Word: Association
aspect of Language Development. All the other variables were negligibly
weighted on this component. The fifth component was comprised of Problein
- Solving variables: Problem Solving total, sensing and identification,
" Clarification I Clarification II, and presolutions. The sixth component
. was composed ¢ the two sentence length variables from Written Language
Production; me-a sentence length and standard deviation of sentence
length, as well as the total number of sentences. The sixth conponent

is heavily weighted with all four of the Logical Thinking variables

plus perhaps a small amcunt of the MII variable from Concept Formation.
Also weighting at a level above .30 were both the verbal and nonverbal

IQ measures, The seventh principal component weights most heavily and
.primarily on the four Logical Thinking variables. However, amaller
loadirgs are present from the two aspects of the intelliger -~ tests,
verbal and non—verbel No other variable has important loa. _.gs on this
component . .

Three variables from the Written Language Production se\ f the
Language Development domain comprise the eighth principal compu.nent;
words, sentences, and number of commas used. All three of the Concept
Formation variables; conservation, MIB, and total score, form the ninth
principal component while the 10th is identified primarily with the
mean and standard deviation of word length from Written Language Production,
This component also has a weight of above .30 on verbal IQ. The 1llth
principal component weights-at last on nonverbal IQ along with the other
punctuation variat’ ~f Written Language Production. Socioecononic status,
and the vocabulary v.riable from the achievement measures also are
weighted on this component. The last component accepted brings in
Response Style, Cognitive Preference, and, of all things, the maps
variable from the achievement test. This last variable may be related
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to the specialized 'asaistance and knowledge that very high socioeconomic
parents can give to their children which may not be heavily emphasized
in school.

As the principal components analvses progress fr-m grades two
through six, it becomes more apparent that the cognitive development
of the . hildren becomes more diffuse. Particularly-the dimensionality
of the analysis seems more readily identifiable. The intelligunce test
scores of the children in the fourth grade were correlated with each
other to a rather large extent. By the time the test scores were
taken in the sixth grade it is obvious that the correlation between
verbal and nonverbal intelligence is qnite low.

Sumpiary

Strong confirmation is given to support the discriminant
validity of these new cognitive measures and that thay are indeed
minimally correlated with socioeconomic status. The first order
relationships of the cognitive measures developed for this study
with standard school achievement measures are also low. Finally,
the sets of measures conprising the new cognitive measures are
minimally correlated. With the substantial internal consistencies
of these measures and the generally favorable intercorrelations
among the variables within the cognitive measure sets, the evidence
that these tests meet the criteria of Campbell and Fiske (1959) for
both convergent and discriminant validity is available, and a uJor
aim of the project was accompl!hed.
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Recommendations for Further Develomment and
Use of the New Measures of Cognitive Development

¢

First, the most obvious neads for tests which have demonstrated
. good reliability and initial validity standards is to obtain normative
data on a national sample. Adequate norms should be constructed

for the new cognitive measures for each of various ethnic populations,
low socioeconomic status populations, etc.

Another immediate need is to construct a further pool of items,
similar to the current items so that alternative forms of these new
cognitive measures can be developed. These would be of value for pre
and post testing in evaluating various kinds of experimental educational
progrems.

, A third need is to construct forms of these measures for use in
the pre-school kinlergarten, and first grade levels, and also to
develop forms apyropriate for junior and senior high school students.
As a start on these tasks items which proved to be too difficult or

"$oo easy for the second, fourth and sixth grade ssmples could be used
as & basis for these tasks.

It has been demonstrated that these cognitive tasks > essentially
independent of typical verbal intelligence and school ach. - ument
measures and thus both of the following steps should be t. wn:

() develop curriculs which teach and facilitate these types of
cognitive skills themselves, and (b) use these cognitive channels

instead of the traditional verbal ones, to teach the content of
traditional curricula.

Next, the areas tapped by these cognitive neuurea’need to be
extended by developing further tests in areas suggested by the

_ psychological literature, and by expert reviewers (brought in at the

end of the literature review). One example of this would be to

extend the logical thinking tests to class relations as well as
class inclusion operations.

While good internal consistency reliability hus “een established,
reliability over tims should also be studied. The current measures
in some cases should be lengthened to improve the reliability
sufficient for individual prediction purposes. Studies of these
cognitive measures of students' development over time, need to be
done much s such studies have been done with other intellectual,
motor, and perceptual tasks. )
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Many experimental studies, as well as descriptive and developmental
studies, of the i luences of types of educational curriculum and
other forms of training on these cognitive measures need to be made.
Az the result of the breakthroughs vhich ave been mads in this study,
the list of experimental studies that could be d‘dﬁriﬁ almost endlzss.
Concurrent and predicitive validity studies of "real world" criteria
other than achievement and IQ measures should be done in the near
future. One of the most obvious studies of this kind is to predicy
performance oa various types of training tasks as a result of
lmowledge of acoru on these cognitive measures.

¥hile many advantages have been found for the visual media -
approach tc test advauistration developed in this study, it would
be interesting to compare the validity and reliability of paper and
penci). forms of these Mavithth:am‘wbicbhubmmed
utem:lvoly :ln this series of cognitive measurements.

Mdit:loml pr.’mm 3 oo-pomnto analyses using a more extensive
sample of cognitive fuiction measures need to be made to better
define the psychological structure . ® the cognitive processes of
childron in elementary school, particularly those sligible for Title

I support. Better identification of the functions sampled by these
tests could be mede from these analyses. This would extend the
Campbell and Fisk (1959) convergent-discriminate validity analysis
procedures started in this study. Inclusion of "marker dimension"
tests in addition to the new cognitive measures and a few of the
more traditional verbal achievement measur.s would determine better
the nature of the cognitivo domain of these newly developed cognitive
neAsures . ..

A search cf the psychometric literature vas made covering the
last ten years of journal publication. Of particular interest in this
search were articles dealing with children in grades two through
six (or in the equivalent age ranges). From the messurement instruments
described in these crt.;clel a number of tests could be suggested for
inclusion in such a battery. For example, Wisland and Many (1969)
found three factors in the Illinois Test of Psycholinguistic Abilities.

— The first was a general psycholinguistic factor, the second a general

skill factor, and the third a factor composed largely of visual-

motor skills. Singer (1965), in & principal components study cf
fourth graders, used 30 reading, linguistic, peiceptual, primary
mental ability; and auditory tests and found five major dimensions.
These were interpreted as visual meaning, auding, visual relationships,
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speed of visual percept.on, and auditory perception. The Thurstone

primary mental abilities (Thurstone & Thurstone, 195l4) subtests of

words and word grouping, space figure grouping, and perception and

pictures seem to be major components of the firs: three factors

found by Singer. The figure and ground test of The Yolmes California

Language Perception Test (1962) was a major component of Singer's

fourth factor, speed of visual perception. The fifth factor,

auditory perception, was loaded primarily with the three subtests

of a Knlmm-nykn-lbllu phyc:lcal aptitude test ] 7 -
[

Thus perlups ten tun, vh:lch seen to :ldentzty -ost of the
individual differences in children’s cognitive functioning, along
with four to six of the-tests which identified cognitive function in -
our ssmple could be given to children of .several ethnic classifications
with the good prob.b:llity that most of the dimensionality of the
cognitive space could be identified. The resulting major advance in
knowledge of cognitive functioning of children at these ages in the
various cthnicpommldbe of considerable value to cm-riculm
phnm: ani teuehu-s

: mmormmtm,mnmuem«sw
attest to the success of the initial-project. The translation of
pychologiultbeoryintomacuul educational assessment, when
accomplished is always exciting. We recomménd that this line of

_development which is off to so promising-a start be continued so__
‘that the development of cognitive functioning-in children may be

may be more thoroughly understood. It seems clear that to the extent
this is done the nation's schools will be able to provide educationsl
opportunities for all our young people.- :

1

9

Y
o' Lo R Ak bt 1L 1

AT P

L S

[y 08 by

wid b ad R BE P es W % LT R b

e et




DR
1

by

o
P

o NN U W S T T U
PP G T I ] [
fo LR U

ly

D AR AR
g [SVE
o S

References

Aronfreed, J. The development of new measures of cognitive variables
in elementary school children. Field Review on a Report of
m I, com uq. 0&-0-70—‘&952.

Brown, R., & Berko, J. Word association and the acquisition of
grammar. Child Develomment, 1960, 31, 1-1h.

Campbell, D. T., & Fisk, D. W. Convergent and discriminate validation

by the mltitrait-mltinethod ‘matrix. M&}_ Bulletin,
1959, ﬁ, 81-105. :

,Chmky, K. A. Aspecte of the theory of lyntex Cambridge, Mass:
Iﬂ! Pxeu, 1%5. -

(blmn, J. 8., Cunpbell E. Q., Bobeon, C. J., McPartland, J.y
‘Mood,-A. M., Heinfeld, F. D., & York, R. L. fguel:ltx of
~education o uni “Superintendent of Documents, -

~~  Catalog Wo. FS 5. 38001. Washington, D. C.: Govermment

Pr:lut:lng Office, 1966.

Divista, S. J. A normative- study of 220 concepts rated on the
semantic differentnl by children in grades 2-7. Journal
of Genetic m 1966, 109, 205-224.

Entwisle, D.,'R. Subcultural d:lfferences in chlldren s language
“development. Intermtioml Journal of M 1968, 3, 13-22.

Guilford, J. P. The nature of human ntemgn_g_e " New York:
McGraw-Hill, 1967.

Hea.th, R. H. Curriculum, cognition, and edneetionel measurement.
" Educational and p_sy_gologm Heesurenent, 1964, 2i(2), 239-253.

Hunt, K. H. Grmticel structures vritten at three grade levels.
National COuncil of Teacher. of Bnglish Research Report No. 3.
Chllpeign, ‘nrs Netioml Council of Teechers of le_g__.

Kagan, J. Developnental studies in reflection and ane]ylie. In
A. H. XKidd, & J. L. Rivorie (Eds.) Perceptual development in
cliildren. m York: Intermtionel Universities Press, 1900.

Kephart, ll., & chen:lel, E. The developeut of notion picture tests
to measure perceptusl abilities in children. Final Report
Grant 036-0-9-2142063-0172(032), U. S. Office of Education.

&

e o * \ IR o8
RACE VIA A S I OSPAR R




i

Loban, W. D. %he language of eluintary school children,
National Council of Teachers of English Research Report
Fo. 1. Champeign, Il11.: MNational Council of Teachers of English, 1963.

. » Cadii
e B R g P WA R e T

McDaniel, E. The impact of multi-level materials on teaching behavia
and learning outcomes. USOE Final Report, Contract
¥o. OEC 2-7-0581+72-0018 1967.

‘
e e AUy

O*Donmnell,. R. C., (h'z.fﬁn, W. J., Norris, R. C. Syntax of kindergarten
) .and- ele-sntary 8chool children: A transformation Analysis )
National Council of Teachers of English Research Report.-No. 8.
Chngx, I]l.. la.tionul COuncil of ‘l'ea.chers of Bngliah, 1967.

P.ge B. B. Stutistical and l:lmuistic stra.tesies in- the eomrter grading
of euay: lhimsity of Comecticut, Storrs, COnn., ditto no date.

Rotter, J'. B. - Gema.hzeu upectmciel for interna.‘l. verm exterml

gol(xt;'ol of remforcmt Psychologiea.l Monographs, 1966,
o1 * 7

Riling, M. E. omanawnttenlmgeofemmenmpaduhms =
: co-pareawiththelanmoftheirtubbooks Report to the U.S.
Office of Bd\wstion, Cmperative Research Project No. 20, 1965.

Riegal K. r., Riegal R. N., Snith, ll. E., & (harterlan C.J. An
amlysis of differences inword-uning and semantic structure
between four educational 1evela. Dept. of Psychology, University
of luchim, 196'& mimeo. :

g . 2 v e [~ 1 g r

| . 3, I P P o v d S, o, B
» i M A A . B “ "' [P A BT [T [ T I . [ . n
2 EF'!‘ %u Blevyet Ny A IR A LA U G S L T B AL P T PR A P ' et Qi [ [ [T
it G IR a TR A TP e ST R T T e D e > o e

L

l‘b‘f};f‘i,"'ﬁ

"
JSae
ha AN

Seibert, W. E., & Snow, R. n. ciaepsyehc-em, AV Communication Review,
1%59 a(l): 1"0'156 -

- ) _ Sinm H. - Validity of the Durrell-Sulliv&n Reading Capaci ty,‘l‘est.
' ‘Educetional and Paychological Measurement, 1%5, 25, ¥79-469.

VN}S.‘

e
m,” v
FAL G SR F

o

- Strickhm, R. G. The hnguage of ele-enta.ry school children: 1Its
o relationship to the language of reading textbookz and the quality
) of reading of selected children. - Bulletin of the School of
Bducation, Indiana Unimsity Bloélington- -Indiana University, 1962.

rhurltone, L. L., & !I!hurltone, T. J. SRA wkntal Abilities for
é& Z__ chicago Scieuce Resea.rch Associates, 1954.

Winslow, l(., & Many, W. A. _A factorial ltudy of the Illinois Test
of PaychoLnguistic Abilities witr children having above average

intelligence. Educational and Ehologcal Meuuremant, 1969,
69, 367-376 - -

wl vuv

RN



AL N

)

, e
" g g
#WW“T S
D | , i
.

iy

_ Concept Foi'latipn

Appendix I

' Listing of Test Materials Submitted with this Report

1l 8 mm color film

1 Audio tape

50 Answer Booklets fo' the COnsorvation subtest
£2 Answer Booklets Ior the MIB subtest

Language Development

Directions for indiv.dually administered Word Association Test

50
50 Answer forms for individually administered Word Association Test
50 Directions for group administered Word Association Test
50 Answer forms for-group administered Word Association Test
50 Directions for "Make a Story” -(Written ‘Language Production Test)
. -50  Answer sheets for "The Wall" - .
- - -5 'Ansur ahoots for "Rich’ Han-Poor Han" -
1 8 mcolor film
1 Audio taps -
50 Test Booklets
ProbleiSolving. T

1 Audio tape for use at grado

1 Audio tape for use at graces L and 6
1 Set of slides

50 Answer Booklets

Response St.y]a

Audio tape for Internal-Externcl Scale for use at grade 2

Audio tape for Internal-External Scale for use at grades /4 and 6
Answer Booklets for Internal-External Scale

"What I Like Best" (Cognitive Prsference Test)
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“problem occurs in the original.

tape continued to run until it said "We are now finished. Closs your

g

Appendix II

Administration Proce? res for thﬁ
Concept Pormation Test

The test is easily administered by two pecple (1) tean leader - film .
projectionist, (2) one to run the tape recorder. One person caa admirister : .
it if both nclumg,a:n placed together. -

- fhe room-shouid be darkened enought so that the film is visible .

~but 1ight enought -that the page can be-seen by the childrem. The

projector; tape recorder and screen should ‘be prepered for wse.. =
Person two runs the andio tape at low volums until it says, "Now write o .
your name on the booklet.” Then the taps is shut off. -The booklets - .
for both Part I'and Part II are distributed along with pencils where N . :
necessary. The chiliren are then instructed to take the smaller booklet .

.and lay the larger one to one side. -They are instructed to record

L y information such as name, grade, age, étc. . =

pm:-

~  Next, on signal from the projectionist, person two starts the
audio tape; On cue from the tape, person one starts the film and the .
two practice items of Part I are administered. Then both tape recorder
and film are stopped -and the-children are asked if they have any quéstions.

- Om -:lgul from t.bo projéetioniit' poriog two ltu'tltln andio tape
with which the film was synchronised. Synchronisation-is achieved as

‘follows. “The cus for turning om-the projector throughout Part I is
- the sentence, "Now watch the screen."” As soon as the work "screea”
- is said on tape, the film projector is started and is left running

until the blaék-out starts at the end of a sequence. The projector
is then turned off with the audio tape continuing to run. When, "Now

watch the screen!” is: seid the projector is started again.. After the

initial stopping of the audio tape after the first two items, the

asudio taps runs coatinuowsly unless a child has a problem. Testiag on
Part-I continues and is stopped omly if problems develop. Such-problems
are very infrequent. -Nissing pages were the msjor source of testing -

‘problems on Part I of the test. In such a case, persor two opens a

booklst to the page where the child should be and tells him to comtinue .
in the new booklet. The new booklet is inserted at the page where the :

The last item in Part I consists of clay balls in glasses of water,
one ball being extracted, flattened and held above the The R

booklets.” Then the tape is turned off. ,
_ The children are then inatructed to put the small booklets to one

side, take the large Wooklsts (for Part II) and put the same information | ‘
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on thé cover page as they had ,rqco'x-giod{on the mll*ohéokhtl*.

Part II,

® - - =

oiml from the projoction:lot, peua: two starts the ndio tape.
The projectionist synchronises the film as in Part I and two practice :
items are shom. As soon as the audio tape says (for the second of the

two items)*... and this ome has a notch in the wrong place.", the tape
is shut oft. .

*

‘l'ho ehndun are’ thon asked if they havo any quntim and the

- questions, if any; are answered as per the two items just shom. Then

the children are told just to look at their om booklet and listen to

the voice on the tmncordor-thnmlbommmmpictma.

L On s:lml n-o- the projoctioaiot, pouon two otarto the »:dio tape.
One more item is done and the tape stopped. The childrem are asked if
there are any questions. - If s0,-these are answered as pen:the practice
items. Then the tape-is started again and stopped only whem necessary.

-If several children fall behind, the tape should be -shut 6If for two or-

three nmtgo to allow. them to cateh np.
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=~ Audio Script-Concept Formation

Y ia mlml l N . . .
s ﬁid@”wq are going to.show you a movie and ask you questions

about what you see. Your answers to the queltioqs will help

" us make & better movie:. Now write your name on the booklet. Step
'(PAUSE) . . ‘ "

Open your book to the first page. It is green. Notice you ha.ve:' .
a picture of a star, & flower, and a key.

¥

Now look at the screérg..

A
-~

. Ir you think this set has more things ,- maric the star.
'If you think this set-has more things, mark the key.

It you thmk they have the same number mark the. flower.

- *'smce these two seta havé the same nunber, we mark tho rlower
*1ike this. Mark your page now.

" (PAUSE) P

*

'l‘um the page. . You al;ould'now be on the yel}ow pige.‘ S

s

Now watch the screen.

»

Here we have two sets of things. ' ' e

T +

_If you think this set has more things, mark the star.
~ If you think this set has more things, mark the key.

If you think both aeta have the same number, mark tha Llower.

81nce the set on the right has more, we mark the skoy."“?‘:Now mark )

your page in the same way. - e

R (pausE) SToP(?adzsz) o o ¥

Tum the mo. Should chould bo on tho bluo paso. :




licve 13 the rirst queastlon for you to do or your own.

Wwatch the screen,

-

3 'He}é there are the same. number of eggs-and cups,
- B ‘ : - t
Now watch, :
(PAUSE) |
I you think these are the same number eggs and cups, mark
the flower.‘ ) .
It you think there. are more eggs than cups, maru tne stan.
It you thinx there are more cups than esga, mark tne K x.
(PAUSE) STOP S - e
) Now turn the page. Ybu’should'be’bn=the pink pgge;
- ‘Now watch the screen. - : ’
#._ Here you see.two'rowq which have the same number of,buﬁtonst
" Now watch., h ;"7' C o B !.
Ir you think both rows have the same number of buttono, mark
the tflower., :
If you thinK this row has more buttons, mark the star.
Ir you think this row has more buttons, mark the key.
} . .
- (PAUSE) _— ;'
© Now turn the page. You should be on the green page.
Now watch the screen,
f T Wlume fo
| .5, Here you see two sefs of chips. ' -
If you think both sets have the aame number of chips, mar&
, . the tlower. .
¢ 4 3 you Hhink this sev hﬁ. MI‘. Gniph mark the Atay,
If you thinx this let hal -ore chipa, marx the key.
"(rAusz) e '
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fam. 2.

Turh the page. Y6u should be on the yellow page.

. TURN VOLUME Do) -

Now watch the gcreen. T \

6.

~—

Both rows haVe the same numbder of things.

Now watch.
(PAUSE) '

If you think both rows of things ha.ve the same number, mark
the flower.

If you think this row has more things, mrk the stax,

If you think th:la row has more things, mrk thc _gx
(PAUSE) L

' Tum ‘the page when you are finished. -
" You-should be on the blue page. '

Now watch the screen. , . ‘

oy A eIt > DRI S S s A
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A 7.

‘Turn the page when you are ﬁnul_ge_d. -. :
" You should be on the white page.

Both rods are the same 1ength.
(PAUSE)

* If you think this rod is longer, mark the star. v

If you think this rod is longer, mark the _91. ’

'. ' Ir you think both rods are the same J.ength, wk thc flower.

(PAUSE)

. >
N )
. .

T = -
Now watch the screen.
- -
. ’ N > .: ol ear
v - . \ h o .
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e S " - .
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Now watch. " . . = - .
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8. Here are two rodo. ’

(PAUSE) '
If- you. think this rod is longer, mark the star.
If you think this rod is lmg'ar, mark the key.
If you think both rods nro the same longth. mk the flower.
(PAUSE) C . 355
‘mrn the page when you are f:l.nuhod. ‘, L SR
You should be on the pink page. T
Now watch the ocreen. S .
9 Both rods are the same length.. Now watch.

. (PAUSE)

’ If you think both rods a,re the same length, mark the fl gr.

4 .

’ If you think thil rod is longer, mark the star. ARREER Pt -
If you think this rod 1s longer, mark.the key. e
(PAUSE) AT L

© Tum the page when you are finished. . ;
. You should be on the grsen page. ,
Now watch the screen.
*10. One container of beads hac more than the other. Now watch.
(PAUSE) o | Lo

(m\usz) ooy

If you think both containers have the nne "amount of boMl.
urk the flower. :

If you think this om has more beads, mark the otar.
If you think thu om has loro buda. mark the _g
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Turn the page when you are finished. _
You should be on the yellaw page. - ’

Now watch the screen.

1l.

' (rmsx)

Both containers have the same amount of bYeads. Now watch.

(PAUSE)- T

If you think both contui.mu h;ve the same nount of le.
mark the flower. . . : ~

It you think this one has more ‘:uda. urk the star,

If you th.tnk thls one has more bagdo, nrk tho & : .

i

Turn tho pnge when you s« fin:l.lhod.
You should be on the blue page. :

Now watch the screen.

12.

Ny (PAUSE)

- You should be on the. yellow .page: " .

Notico that one contnner hu more heads than tho othor. Now watech.

( PAUSE)

If you think both containers have tha same .nount of budo.
mark the flower. .

If you think this one has more beads, urk_tho\ atar,
If you think this one has more bao.dl, mark the 'm..

A
LY

Turn the page when you are ﬂnuhog.' |

Now watch the screen. )




13, Both clay balls have the same amount of clay. Now watch.
( PAUSE) ‘ |
If you think both lmro the same amount of clay, -uk the
Llower.
If you think this one has more clay, mark tho om.
If you think this one has more clay, mark:the &.
(PAUSE) ' e
Tum thcmcvhmmmtinuhcd. '
' You should be on"the green page. !
_Now watch the screen.
14.7\ Both clay balls have the same amount of c;iy., ‘néw, watch.
- )PAUSE) | I
"7 If you think this oue has more clay, mark the star. .
' .Ifyouthinkth:lo one has more clay, surkthcm
. "I you think doth havc the samc unount of cw. mark the
Zlower. . v o ;. ' ,;'a::‘:."" .
(eavs®) o o
' Turm the pags when youmrin:uhod. g
" You should be on the pink page. o " L
Now watch the screen.
Notice the container on the left has mors Juice. Now watch.

15
" - (pAusE) PR | -

‘If you think both containers have thc same. amount of Juicc. nark
. the Llower,

- If you unnk this onc m more julce, mark thc ntar
" If you think this one nas wore. Jutco. mark the xey-,

»
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Tum the page when you are/finished.
You should be on the white page.

103 b

Now watch éhe screen.
n 16. ' Both containers have the same amount of Ju:l.ce.' Now watch.
" (PAUSE) . '
If you think this one has more Juice, mark the star.
: It you think this one hu more Juice, ‘mark the _ﬂ
;;Q,Ir you think both contunoru have the sane nnount of Jn:lce,
‘ mark the flower. L _ ‘._‘-';;_f HO :
Tum the page when you are finished. H
You should be on the blue page.
Now watch the screen.
- :ji'f; léoth ;ha.pes have the sam; amount of space. Now watch. .
" (PAUSE) ’
If you think the two shapﬁ have the same anount of space, .
- . mark the flower,
. It you think thi.s one has the greater amount of spa.ce. mrk
o the stary’ , , )
. If you think 'this one hu the greater amunt ot space, nark
the key, « - , o
- (PAUSE) S S L
Turn the page when you are finished.: B
You should be on the yellow page.
A . j
Now watch the screen. /
’ !
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18.

~ (PAUSE) R

Both chapes have the same amount of space. Now watch. -

If you think this one has the greater amount of space, mark
the star. . -

If you think this one has the greater amount of space, mark
the key. . ..

If you think tho two clupu hsvo the same amount of space, n{rk
the flower. . '

'-i

o
R,

. . s
- . i .
» . o’ . 3 -
' (PAUSB) i : o o
- B PN
« e T, N
. ’ -
- . -

- Turn the page when you are finished. .

;, You should be on the green page. -

Now wai;ph the 'gcre’en.

: 7the star._f-._: .

Both shapes have :the same gnouni: of space. !qw watch. 8 o
(PAUSE) : o - ,' ’
It you think this one hu the grea.ter amount of space, mark ‘'

If you think thil one has the greater amount of space, nark
the key. -~ - : =

If you think the two lhlpﬂl h&ve the nne anount of lpace, mark
the flower.. - e P

(PAUSE) DR
Tum the page when you are finished. S
You should be on the pink page.

Now watch the screen.
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20. Here you see two balls of clay that weigh the same. Now watch.
(PAUSE) ‘
If you think this one weighs more, mark the star. '
"If you think this .one weighs more, mark the Q. .,
e you think they both ‘weigh the bmq,-mk the flower.
(PAUSE) L
Turn the page when you are finiahed;
You should be on the blue page.
Nowftilrb.tch 1-;he screen. . | T
2. Both of these have the ‘same number of blocks.  Now watch.
~ (PAUSE) - '
If you think th:ls. one has a greater volume, mark the star.
- If you think this one has a greater volume, iark the key.
If you thﬁk'they have the sane volume, mark ‘the flower.
. Turn the page when you are finished. T |
- You should be on the yellow page.
Now watc,h"the screen.
Both of these have the same number of blocks. Now watch.
(PAUSE)
) If you think they ha.ve the same volume, mark the flower.
¢ -

If you think this one has a greater volume, mark the star.ﬁv E
. - . < *

If you think this one has & greater volume, wark the key.
(PAUSE) s S

Turn the page when you are finished.

You should be on the green 'po:;e'. ‘ .
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Now watch the screen.

N

23.

"higher on this one, mark the star. *;

Both bans have the same amount of clay. Now watch.

. (PAUSE)

When the clay is put back, if you think the wo,ter will be

b

If you think the water would be hi@mer on this one, mark
the key. - : . o

a®

If you think the water m tha two containoro wul be the
same park the rloner. o _ ol

7

S
(musn) .

-
Vo are now fini.shed. c:l.ou your bookloto.
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Key for Concept Formation Test
Part I (Conservation)

Correct Response

= Flower

- Flower

- Key (Response broken)
- Flower :
« Flower
- Star (Response Broken)
« Flower

- Star

« Flower

- Key

~ Flower

= Flower

- St"

= Flower

« Flower

= Flower

= Flower

= Flower

= Flower

« Flower

= Flower

OO WOE PO QEPE>POEIOEW

Part II (MIB)
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Appendix III

Directions for individually administered Word Association Task

The Administrator says:

"Thig is a word game. I'll say a word and you say the first

word that it makes you think of. Then I'll say another word, and
you answer with whatever word that one makes you think of. There

are no right or wrong answers.’ We're only interested in what

word comes to your mind when you hear certain words."
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'Po the Teacher:

Directions for Written Word Associaggn Task

The teacher says:

"Boys and Girls, this is a word game. Look at the first word in the
list. What other word does that make you think of? Write Yyour word on
‘the same line as the first word. Now look at the second wo?d.. .write
next to it the first word that one makes you think of. Okay, now finish
the list,“;;rd by word. There are no right or wrong answers. We're only
'ihtiereltgd in what word' comes to your mind when you see certain words.

Don‘t worry about spelling, just put it down as best you can."

" 1. If you think an example is needed write "hello" on the board.
Then say this word might make you think of "everybody" or
"goodbye" or "hi". Write just one_word on each line. Make it
the first word that comes to your mind. -

2.

If a child indicates that he can't read a word, tell him to guess.

Encourage the children to move steadily on and not be stumped
by any item.

3. This project requires ethnic identification of the child.

Please circle B for Black, W for white or L for Latin (Cuban,
Puerto Rican, Mexican).

Thank you very much.
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Directions for Make a Stof}j Test
(Written Language Production)

Distribute one of the pictures (it does not matter which picture is

received first). Request that the pupils print their name in the upper
right hand corner.

Say:

"For this activity, you are to make up a story about this

picture. Any story will do. Write your story on the lines
below," |

It ia important that the teacher give no examples of stories. If

" children seem to want help with the kind of story to write, please

ask them to look at the picture ‘and .assure them that the picture

“will suggest ideas to them.:

The story should be completed on the front side of the paper. The
back may be used i?necessari to complete the last sentence of the story.
This exercise is not timed, After the children finish the first
sxercise, collect the papers, and distribute the second picture with the

" directions:

- "Now write your name in the uppér right hand corner, ..
Go ahead and make up a story about this picture just
as you did.before."

If children ask; the stories need not be related to each other.
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APPENDIX IV
TEST USER!S MANUAL

Matorials: : :

test booklets
super Smm color film
andio tape

Instructions:

Set up the equirment in a semi darkened room. The projector must
be far enough awy from the screen 30 that the image projected will be
easily seen by all children taking the test. You may find that it will
be advantageous to darken the room for the practice items only amd then
‘to -brighten it while ‘the children are working in thé respemse booklets.

. The tape recorder shoild:be set at 3 3/l inches per second and should

be stationed closs to the film projector.

Lst the taps recorder run until you hear two loud clicks close
together. Turn the taps off immediately at this point, Turn on the
film projector and allow it to run umtil the first item appears on.
the screen. Turn off the projectcr. When the test begims, turn both
machines or simultaneously. They will be synchronised if you have
performed these steps corructly. )

Distribute the test bosklets and have the children f£ill in the
information one the cover as it pertains to name, schook, age, sex,
grade, Tell them that they are to do some pussles, that pussies will
be shom to them on the screen and that they will see them in their
booklets. A tape recording will tell them how to do the pussles and
when to twrn to the next page im their books. It will also tell them
how to mark the answers in their books. If they make a mistake, or
wish to correct an answer, they are to put two X's over the incorrect

~ answer and a single X oi the ocorrect one.

The test administrator will have to turn the film projector off and
on again three separate times as follows:

1. To begin the test. Turam the projector off after the
practice item when the finger has completed the X o the

response boxes.

——

Turn the projector on after the 20th item when the voice says
. "Stop and watch the screen®. Turn the projector off again whea
the finger has made the X on the practice itea.
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3.

Tara the projector on after the AOth item when the voice says
"Stop and watch the screen." Tura the projector off after the
hand has made an X after the practice item. The tape
recording will run for the entire duration of the test and
will not be turned off watil the end of the 55th item when

the voice,says, "Stop and close your books."
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Turn to the first page. It has a green triangle on it. Here is a
: pussle for you to do. One of the spaces is empty. You are to decide
£ , whether one of these things fits in the empty space, or whether none 3
of these things fits in the empty space. When you have decided, put ¢
an' X on the answer you have chosen. (PAUSE) Here is how to do
the pussle, £

The Pussle has four columns. All of the things in the first colusm
are orange, all of the things in the second column are green. All
of the things in the third column are réd all of the things in the
fourth column are blue. The pussle also has four rows. All the
things in the .first row are circles, all of the things in the second
: row are squares, all of the things in the third row are triangles,
all of the things in the fourth row are diamonds. To decide what > 3
goes in the missing space look at where the row and column come /
together. All of the things in this row are diamonds, %0 a diamond
must go in the space. All of the things in the colusn are blus,

so something blue must go in the empty space. The only thing that
is both blue and a diamond is this blue diamond so you should put
an X on the blmdinond. .

© R K T L
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Turn the page... This page has a red circls in the corner.

. Here is another pussle for you to do. One of the spaces is empty.

- . You are to decide whether oiie of these things fits in the empty

space or whether none of the things fit the empty space. When you
have decided, put an X on the answer you have chosen. Do this pussle

. on your own, and then we will tell you the correct answer. HNow do

the pussle. (PAUSE) Here is how to do the pussle. :

The pussle has four columns. This time there are two things that
are the same about each column. All of the things in the first

row are red and triangle. In the second row they are green and
circles. In the third row they are orange and aquare, and in the
fourth row they are blue and triangle. The pussle also has four
rows. There is only one thing the same about the rows. All the
things in each row are the same in sise, but its sise changes from
very small in this row to very big in this row. So the sise gets
bigger as you go down the pussle., To decide what goes in the
.missing square, look at where the row and column come together. All of
the things in this column are orange squares so a orange square must
- 80 in the empty space. All of the things in this row are the same
- sise 80 something the right sise must go in the empty space. You~

i must look for an orange square that is the right sise. 7This is the
o only orange square that is the right sise so you should have put an
- X across the orange squars.

s (Projector is turned off) ;
: Now turn to page one and do the pussle. '

i o g, Mgt e

Turn to page 2
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Turn
Turn
Turn
Turn
Turn
Tarn
Turn
Turn
Turn
Turn
Turn
‘Turn
Turn
Turn
Turn
Turn
Turn
Turn

STOP!

Now turn the page and look at the screen. This page has a
green square in the corner. This is a new kind of pussle for you
to do. ' This time there is only one row and one column for you to
look at. In this pussle one of the spaces is empty. You are to
decide whether one of these things fi%s in the empty space. When

~ you have decided, put an X on the answer you have chosen. Do the
pussle on your omn and we will tell you the correct answer. Now
do the pussle. (PAUSE)

Here is how to do the pussls. All of the things in the column are
squares, so something square must go in the empty space. All of
the things in the row are red, so something red must go in the empty
space. You must look for somsthing that is both red and square.
Thhhthmhthh;thtubothndmd_mummm
have put an X on the red square.

(Projector is turned off)
¢ 21 and do the pussle,
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Turn to page 32
Turn to page 33
Turn to page 3k
Turn to page 35
Turn to page 36
Turn to page 37
Turn to page 38 -
Turn to page 39
Turn to page 40

STOPS

Now turn the page and look at the screen. This page has a
blue circle in the corner. This is a different kind of pussle for
you to do. Notice there is a place marked with an X. You must

Now turn to the next page and watch the screen. This page has
an orange triangle in the cormer: This is another pussle for you to
do. Notice there is a place marked with an X. You must decide
whether one of these things belongs in the place maried X or whether
none of the things belongs in the place marked X. When you have
decided, put a cross on the answer you have chosen. Do this pussle
oh your own and we will tell you the correct answers. (PAUSE)
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pencils and close your books.
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Key for logical Thinking Test

*These items were deleted from the

Cognitive Variables.

Item Correct Response Item Correct Response
1 B 29 c
2 E 30 E
T
c
5 D 3 33 " C
6 E © 3 A
* B 35 B
g A E *36 c
B 37 c
$ 2 : 2 B 5
21 B *39 B
8 12 E *40 B
= 13 B
24 E 41 c
ig g 42 E
17 c ,":i B
18 D 4s :
19 D *b E
*20 B Iy B
@ T
§ L8 B
21 A ;’8 :
*22 D 1 A
§ %23 c ?
~ , 52 D
o 24 E E
> 25 A 2
g 26 D Sk ¢
o7 c 55 c
g 28 B

scoring and data analysis as
-described in the section entitled Preparation of Measures of




Appendix V
Geaeral Directions

The Purdue Elementary Problem-Solving Inventory is designed
for use with culturally disadvantaged elementary school pupils of
various ethnic backgrounds in gredes two through six, The
can be administered individually or to large groups of children,
Materials for the Inventory include a set of drawings or pictures,
made ‘into slides, a tape recording of directioms snd text
describing each item of the Inventory, and an answer booklet in
which children mark all of their respouses.

~ The answer booklet presents all of the alternative choices
for each item. In its present forn the Inventory consists of
items. Two examples are included. - Six of the items. are

two-choice “Yes” or "No" response items. -Three are thr -choice,

“Yes”, "No”, or "Idon't inow" response items. The remainder are
& . three-choice, "A%, "B", or "C" response items.  Some of the

sivernatives are pictured, cthers have ‘verbal selections, However, the
response format is the smme throughout the Inventory. Children need

only mark an "X" over the box containing the correct alternative. The
tape recording, in addition to describing each slide and introducing the
item stems for each problem, also "reads" each of the printed alternstives,
Therefore, little reading is required from the children,

Several pieces of audio-visual equimment are necessary for adequate -
test administratim: a tape recorder with sufficient fidelity and clarity
for all children in the room to hear, a slide projector, preferably with
an extension slide changer to permit the teacher to move about the room
auring administration, and a screen large encugh so that all ehildren
are able to see the slides clearly when presented. The teacher should be
femiliar with the workings of each of these pieces of equipment so that
he may Fndle any breskdowns or interruptions during the testing session.

~ For testing, the classroom should be slightly darkened to permit good
vision of the slides yet not so dark as to give children trouble when
marking the test booklets. Ordinarily, pulling the drapes or shades ncar the
the front of the room will be adequate. Desks should be spaced apavt to
diiwchestingmdmwthetuemmpeceutoewhchmmcm
questions should come up during the test. -

. As the children seat themselves prior to the beginning of the test,
the teacher should be sure each child has a sharpened pencil with an
eraser. He should meke sure children with difficulties in vision seat
themselves where they can see the screen clearly,

. By way of introduction to the test, the teacher should explain to the
children that the test is not en-a specific school subject such as aritlmetic,
or spelling. Rather, the Inventory is a measure of children's ability to solve
commonsense problems which might be encowntered in real-life. .
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The teacher should inform the children that they will be shown
some pictures on the screen and that they should watch the pictures
closely. Things will be happening in the pictures and they will be
asked some questions sbout them. The children are to mark their answers

- in an snswer booklet. If they have any problems, they are to raise their

hand and the teacher will come around to their desks to help them.

The teacher may then pass out the booklets and ask the children to write
or print their msme and grade on the lines provided on the first page. The
teacher may tell the children not to open their booklets yet (although no
harm will be done if the children do leaf through it). Any other information
vhich the teacher or particular school might wish MYy &lso be written on
the front page of the booklet.

Finally, when all children have finished writing, the teacher may start
the projector and tepe recorder. . It may be & good ides to remind the children
to raise their hands if they have a problem or question during the geigt and
caution them against shouting out answers to questions.

Once beg\m; the tupemorrdtum nn cbntinﬁous.‘!.’y,. Considerable time

18 provided on the tape for children to mark their answers. Two tepe -

Tecordings are available: ~one for wse with second and third graders and one
for the fourth,. fifth, and sixth graders. More marking time is provided on

_.the second and third-grade tspe. The total time for test administration is

approximately 40-45 minutes, provided no bresks are taken. Another of the
teacher's duties during the test is to note the progress- of the children and

iftheyuuntobefdlmgbehindtoatopthett’pe»mdpomtthentiuto
catch up. )

The teacher, or test adninistrator, must also operate the slide projector
during the test, and change the slides at the appropriate times. The recorded
text indicates such times by: “Here is & new picture,” or "In this next
picture...." Before administering the Inventory for the first time, the
teacherahouldliste‘ntothettpeudvie’vthemdu, following in the
answer booklet to.familiarize himself with the order of the slides and the
times when they change in the text.

As mentioned before, the teacher must also be eble to answer children's
questions as they arise during the test. ¥or this reason, it is probably
best to have two people adminigter the test, one to operate the equipment,

and another, free to go sbout the room helping children.

The recorded text provides a place to stop and rest. A tone sounds as
& signal to stop the equimment. The rest period is. strictly the prerogative
of the teacher, The tape may be run -oomtinuously if the teacher does not
think the children fieed a break or the tape msy be stopped at any natural
break sooner or later, depending on the particular classroom situation.

_When the final slide has been viewed, the operator may rewind the tape

and return the slide tray to the beginning. The books may be collected and
the testing session concluded.
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For scoring purposes, the Inventory may be divided into twidve
different subtasks, or abilities, smd eight subscores, Each may be
useful for diagnostic purposes. If the tests are to be machine scored,
it may be quite possible in the fourth, £ifth, and sixth grades to have |

- thechildrennrktheirumuont«tresponucmuucﬂ:, rather

than marking in the booklets.

. . .
Table 12 presents a brief descriptich of each subtask and the

number of items in the Inventory which attempt to measure that task,

Table 13 presents the subtasks and number of items used to make up the

eight subtests. Finally, Table jk presents the correct alteinative

for each item in the Inventory and the subtask and subtest to which each
item belongs. .




TABLE 12

Number of Items for Each Subtask

Subtask

No. of Items

- ST T Y B SR

Sensing that & problem exists
Identifying & problem specifically
Asking questions about the problem

'_‘Ou'uiiuir' causes

Clarifying the goal

Judging if more information is needed
%o solve the prodlem

Identifying relevant aspects of the
problem situation

Rmtining new uses of familiar objects
Socinq implications of some action
Sensing what should follow problem

" solution

Selecting the one possible solution
mong several alternatives

Selecting the best or most unusual
solution smong seversl possible solutions

5 (and one sample)
5

5 (and one semple)
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TABLE 13

Number of Items in Each Subtest
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Subtest (subtasks)

'OQOfIt-I .

m Qo W W v a.w >

s;n-m mdi Idmbgl.m (1 and 2)
Clarification I (3 and 5)
Clarification II (3, %, 5, 6, and 7)
Problem parts (8 and 9)

Presolution (1, 2, 3, 4, 5, 6, 7)
Solving Problems I (10, 11, 12)
Solving Problems II (9, 10, 11, 12)
Solving Problems IIT (8, 9, 10, 11, 12)

P

10

7
15

9
25
15
18
-22




TABLE 14

Key for each item and subtask and
subtest to which eich item belongs

g S

£ Item B Altomt;n Subtask Subtest

ks e

"N

Y

:

wa»auupw"aaw»aavaaa‘aaa

»

> > >
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N N W W MNM®NM N MMM
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a
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)
0

1
1
1
1
1
1
.2
.
2
2
2 A,
,3
3
3
3
3
3
L
L
5

B,C, E

5




21 ¢ 5 B, C, B
z 22 L) 6 C, E
23 NO é C, E
. ) No 6 C, E
25 c 1. C, E
& 26 A 7 C, E
y 2 c ? e, B
‘28 c 8 D, H
29 B 8 D, H
30 A 8 D, H
31 : B 8 D, H
‘32 c 12 ? 6, H
33 B 12 ?, G H
3 c 12 ¥, G H
35 A 9 G, H
36 ¢ 12 PG H
3" B 12 ’, G H
38 c 12 ’,GH
3 39 B n F, G H -
%0 A n ®, 0, H
A ¢ n G H
82 c 9 6, H
3 3 A 9 G, H
Ik B .9 G, H
L5 c 9 G, H
16 A 10 or
47 c 10 r
18 A 10 F
B 10 r
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Script for Problem Solving Test

(Times indicated in parentheses; first number for 4th
and 6th grades, second number for second grade.)

Hello, boys and girls. We are going to do something today we think you will
find interesting.

We are going to show you some pictures like this one on the screen. (Show slide 1)
(PAUSE 5, 5 sec.) -
Here's another picture, (Show slide 2) (PAUSE 5, 5 sec.)
when-we show you pictures like these on‘the screen, we want you to watch them
closely. o
We are going to ask you some quoaiions about the pictures.
When we ask you the questions, ws want you to mark your aﬁawara in an answer
booklet like the one on the screen (Shuw slide 3) (PAUSE 5, 5 sec.)
We will now give you an answer booklet. When you get your booklet,
do pot open it.
Print your ful} name on the first line (PAUSE 2, 2 sec.) and your grade on
the second line, like the boy in the next picture. (Show slide L) (PAUSE 3,
3 sec.) If you have any trouble, raise your hand and we will help you. (SOUND FOR
BREAK) (STOP TAPE RECORDER UNTIL ALL CHILDREN HAVE A BOOXKLET AND HAVE FINISHED
WRITING THEIR NAME AND GRADE.) (PAUSE 6, 6 sec.)
Open your booklets to page 1. (PAUSE 7, 7 sec.) Look for the top row of
b&es, next to the number 1. There are two boxes next to the number 1;
A VES box, and a NO box. (PAUSE 4, 4 sec.)
Now, here is the next picture. (Show slide 5) (PAUSE 3, 3 sec.) If you think the
little girl in this picture has a problem, mark a big X in the YES box next to number 1.
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If you think the girl does not have: a problem, mark a big X in the NO box
next to the number 1.

Remenber, mark YES if the gir] has a problem; and mark NO if she does not have

2 problem.
Make your X £ill the whole box. Make sure-the lines are dark enough to see.

(PAUSE 10, 14 sec.) This time, I'm going to tell you the correct answer. The
answer is YFS, there is a problem. It looks like the girl's mother .doesn't want
the cat in the house. Here is what your answer booklst should look like. (Show
slide 6) (PAUSE 3, 5 sac.) There is an X in the YES box. It fills the whole box.
Make onr X's 1ike that, too. (PAUSE 3, 5 sec.) lom Now I want you to try some
on ydur own. 1 will not tell you the answers each time. Look at the pictures

on the screen and mark YES if you think there is a problem in the picture and NO if
you don't think there is a problenm.

Here is picture nusber 2. (Show slide 7) Mark YES if there is a problem, NO if
there dsn't. Put an X in the box you choose. (PAUSE 11, 14 sec.)

Picture number 3. (Show slide 8) Is there a problem in this picture? (PAUSE 11,
1), sec.) Number 4. Is there a problem here? (Show slide 9) (PAUSE 11, 14 sec.)

‘Nunber 5. Is.there a problen here? (Show slide 10) (PAUSE 11, 1, sec.)

Number 6. Is there a problom 1n this picture? (Show slide 11) (PAUSE 11, 14 sec.)
Now turn to page 2 in your books. (PAUSE 6, 6 sec.) B

I'm going to show yo‘u some more pictures, but-this time you have. to decide exactly
what the proi:lem is. For example, look at this next picture. (Shcw slide 12)
Study it clossly. What do you think the problem is? (PAUSE 4, 4 sec.) In your
answer books next to number 1 there are three boxes. .
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2 Listen carefully while I read the three choices.

it PO

Then put & big X in the box that tells what you think the problen is.
Box A says - The baseball might hit tihe man. < !

. Box B says = The baseball ;night break a window.

f Box C says - The little boy might catch the ball.

Mark an X in the box you choose, (PAUSE 10, 14 sec.)
Here is picture number 2. (Show slide 13) What is the problem here?

S0 ol K
b ;*:1’*;-

" @ Listen carefully while I read the three chwices. Then put an X in the
box that tells what the problem is.
A. ‘The boy's dog is Jlost.

B. The boy broke the dog's rope.

C. The boy thinks his dog has run gway.

Mark an X in the box you choose. ,(PAUSE 10, 13 sec.)

Number 3. '(Show slide 1,) Wnhat is the problem here?
A. The boy sees something that surprises him.

B. The boy is afraid it will rain.

C. The boy is afraid his tent will fall down.

(PAUSE 10, 13 sec.)

Number 4. (Show siide 15) What is the problem here?
A, VThe boy is crying because Shis boat is touo small.
B, He is cryiné because his boat has float:xd too far away.
C. He is crying because he has to go home now.
(PAUSE 9, 13 sec.)

Now turn to page 3. (PAUSE 6, 6 sec.)

Number 5. (Show slide 16) What is the problem here?

,,w,u“f:&mmyﬁ; m‘" ‘ e




A. The girl wants to know how to play the game.

7 B. The girl wants to know if she has won.

’,7_ C. The girl won&en vhere her other playing piece is.
R (PAUSE.9, 13 sec.)

Now, we are g&ing to do something different.

Look at this next picture. (Show slide 17) '

It iS hard to figure out what is going on. If we could ask some questions

meybe we could find out what is happening. Which of the following questions

-

would be best for us to ask, so e can figure out what the problem is.
Let's do number 1 as an example. (P‘iil.‘:?. 3, 3 sec.)

Listen carefully.

There are 3 boxes next to number 1. Each box contains a question we

N . gnﬁgﬁﬁf\ﬂ%‘”wf , :,:“’T.‘,‘.-:, 3 o 4‘} RETECN

Crl
Albeag

mightask, Look closely at the picture while I read the three questions.

Then put an X in the box that is the best question-.to ask.

A. Why is the door 8o big?

B. Why is it snowing?

C. Why is the small boy trying so hard to open the door?

Mark your answer. (PAUSE 10, 13 sec.)

C is.the correct answer. (PAUSE 3, 3 sec.)

C is the best quest{;; because if we could“ get the answer, we might be
able to figure out v;hat is going on in the picture. (PAUSE ‘3, 5 sec.)
Now, you try some on your oyai. *This is number 2. liere are three more
questions about the’same picture. Which one would be best for you to ask?
A. what can you see from the window?

B. Is the woman scolding the boys?
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C. Why is there a pjcture on the wall? (PAUSE 9, 12 sec.)
Number 3. Here are 3 more questions. Which one would be best to ask?

A. Were the 3 boys mean to the small boy?

B. Are the books interesting?

C. Can they get a dripk?
(PAUSE 1€, 13 sec.)

Now turn to page 4. (PAUSE 5, 5 sec.)

Find number 1. (PAUSE 3, 3 sec.) Here is a new picture. (Show slide 18) Study
the picture closcly. Many things are going on. Which one of the following questions
ahould} ycu ask if you want to figure ocut what is going on?

A. Why is the tree so smgll?

B. Why are tmmm@mw}

C. Why is the girl wearing a striped dress?
(PAUSE 10, 13 sec.)

Now try number 2. Which one of these 3 questicns should you ask?

A. Why is the house #o large?

B. Why is the girl running toward the boys?

C. Is the small boy her brother?

(PAUSF 10, 13 sec.)

Nusbor 3. Which one of these 3 questions should you ask if you want to

figure out what is going on? .
A. Why are the boys near the sidewalk? |

B. Did the girl come out of the house?

C. Wry is the dog barking st the boys? (PAUSE 10, 13 sec.)

Now turn to page 5. (PAUSE 5, 5 séc.) Find number 1. (PAUSE 3, 3 sec.)

Here is a new picture. (Show slide 19) 1In this new picture we will ask you to try

to rfigure out the causes of the trouble. Two cars Just had a smashup.
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Look closely at the picture while I read three possible causes of

the accident. Then put an X in the box that tells the most ]ljikely
cause of the accident,

A. The black car slid on jce.

B. The white car was goinzt too fast.

C. The sun was too bpight.

(PAUSE 10, 13 sec.)
Number 2. Which cne of these three is the best guess of the cause of

the accident? )

A. The gyn blinded the driver of the black car.

B. The atop sifn was too small to see.

C. The Mmﬁsmmwto stop.

(PAUSE 10, 13 sec.) - ,
Rsre is a new picture., (Show slide 20) This is numl;er 3. Study the picture closely.

Imagine yourself at the corner of Main and Oak Streets. Youwant to get to the

A & P Stors. What do you need t, lnow to get there? I will read three questions.
Pick the question whi_ch wox;ild be best for your to ask to find out how to get to
the A & P,

A. Should I taks Qak or Main Street? -
B. What is the Mﬂmm&we? '
C. How far is it to the A & P Store?

(PAUSE 10, 13 sec.)

(Show slide 21) These kids are on a
commiitee. The committee must give & report about the Indian Geronimo. Which one

Now numbar 4. Here is another picture,

of the following questions should they ask the teacher to be sure they know whati o

to do?




A. Will we still get recess after the report?

T A v, e S I

B. Did Geronimo kill General Custer?

-

C.  How long should the report be?

(PAUSE 9, 13 sec.)

Now tuven to page 6 and find number 1. (PAUSE 5, 5 sec.)

Here is a new pisture. (Show slide 22) These ¥ids have to plan a party for

Halloween. Their problem is that they must have quite a bit of money, they need

e R

, ’ the teacher's permission, ani the party must be held on a day when there
are no other big events. They find out that they have the money, and
October 29 is a good day. Do they have enough information to go ahead
b | planning the party? By number 1 mark YES if you think they have enough

-information; mark NO if you think they do not have enough information; or

AR AR
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mark DON'T KNOW if you don't know or aren't sure if they have enough

inforination. Go ahead and mark the box you choose. (PAUSE 10, 12 sec.)

N

Number 2, Here is the next oicture. (Show slide 23) This boy wantsto build a o
model airplane. He knows that he needs a razor blade, glue, blue and yellow
paint, and a ruler. He gets a razor blade from his father, a ruler from his
desk, and glue from the basement. Does he have everything he needs?

Mark YES, NO. or DON'T imow. (PAUSE 8, 12 sec.)

Number 3. Here is the next picture. (Show slide 24) These kids were out playing.

There was a house nearby. They found some empty purses, an empty

Jewelry box, and 3 spooas. Do they have enough information to s-

that someone robbed the house? Mark YES, NO, or DON'T KNOW in your

booklet by 3. (PAUSE 8, 12 sec.)

Now turn to page 7. (PAUSE 5, 5 sec.)
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Find number 1. (PAUSE 3, 3 sec.) Here is the next picture. (Show slide 25)
This hoy wants to put the bc;oks on the shelf, What should he be sure to m-\tice
or think about? Pick the most important thing from these three.

A. How many books are on the shelves?

B. #ho put the bookcase where it is?

C. Where will he set the books when he gets to-the shelf? (PAUSE 9, 11 sec.)

Number 2. Here are 3 more things the boy could do.
Which one is the best thing for him to do first?
A. Ask the boy who is sitting in the corner to help.

B. Put the books in the bex.

C. gl_gg the books on top of the bookshelf. (PAUSE §, 11 sec.)

Number 3. Here are three more things the boy could do.

Which one is the best thing for him to do first?

A. Set the books 92 the ;cib;_.

B. Push the table over by the shelf.

C. Kick the box out of the way. (PAUSE 9, 11 sec.) (SOUND, STOP FOR EREAK)

Now turn to page 8l. Find number 1. (PAUSE 5, 5 sec.)

Here is a new picture. (Show slide 26)

This boy went down to the basement to play. He decided to make a play
town out of some thing.s he found there. He wanted to pretend that the town
was real and that a flying saucer had landed in it. He imagined that

the police ran out of the polic station to see what ha.d landed. What

thing could he use for a jail cell?
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%: A. A room in the doll house.
& ) B. An old padlock.
A .
'{ "*%: C. The bird cage. (PAUSE 8, 10 sec.)
. A
k % Number 2. Before the police could get to the saucer, the boy imagined it took
S
| % off flying up in the sky tuwards the sun. What could he use for the sun?
% A, The window.
‘ B. The lamp.
C. An old record. (PAUSE 8, 10 sec.)
' Number 3. Here is a new picture. (Show slide 27) This girl is making a doll out
7 of old clothes and things she found. She has made the body of the doll, but
i § needs some eyes and a hair style. Where cculd she get the eyes?
2 A. From the shirt.

B. From the tie.

C. From the shoes. (PAUSE 8, 9 sec.)

Number 4. She is using an old wig for the doll's hair, but wants to tie

it back in a pigtail. What thing could she use, or use part of, to tie
the hair back? '

A. The shirt.
B. The shoes.

C. The pants. (PAUSE 7,'8' sec.)

133




-, X
RS KRR

Now, turn to page 9 and find number 1. (PAUSE 5, 5 sec.)

Now, we are going to show you several pictures in a row. In the first

ST
£

AR,
Eagi Nty

picture there will be a problem. Then we will show you three more

T

:
SO

pictures. We want you to choose the picture that shows the most unusual

S F

way to solve the problem. By unusual we mean a way that most people would
IS not think of to solve the problem. (Show slide 28)
e In this picture a ball is caught on the roof. The children want to get it
ns' ﬁ down. What is the most unusual way for them to get the ball down - a
: way most people would not think of?
, g A? (Show slide 29) (PAUSE 5, 5 sec.)

B? (Show slide 30) (PAUSE 5, 5 sec.)
C? (Show slide 31)

Mark an X on the picture you choose in your answer book. (PAUSE 7, 10 sec.)

dry, but she has used up all the space on the line and still has some clothing

left over. What is the most unusual way for her to dry the left-over laundry?
A? (Show slide 33) (PAUSE 5, 5 sec.)

B? (Show slide 34) (PAUSE 5, 5 sec.)
C? _(Show slide 35) (PAUSE 7, 10 sec.)

have no place to swing. What is the most unusual way for them to fix it so they
can swing?

A? (Show slide 37) (PAUSE 5, 5 sec.)
B? (Show slide 38) (PAUSE 5, 5 sec.)
C? (Show slide 39) (PAUSE 7, 10 sec,)
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Number 2. (Show slide 32) In this picture, the girl has hung some laundry out to

‘Number 3. (Show slide 36) In this picture, the children's swing has broken. They

it




Now, Number 4. (Show slide 40) This girl wants to hang a picture in her
room. She puts a hook on the picture so that it can hang on the wall, but
she has the hook very élose to :he edge of the frame. What will happen when
the girl hangs the picture on the wall? Look at the next 3 pictures and
choose the cne that shows what will happen when the girl hangs the picture
on the wall.

A? (Show slide 41) (5, 5 sec.)

B? (Show slide 42) (5, 5 sec.)

C? (Show slide 43) (7, 10 sec.)

Now turn to page 10 and find number 1. (PAUSE 5, 5 sec.) (Show slide 44)

In this next picture, a group of boys want to play football. How should

they choose sides? Look at the boxes, l::y-‘,Number 1.
N

N

A. All the big boys go on one team.

B. All the boys with glasses go onh one team.

C. They should choose sides evenly.

Mark an X in the box you choose. (PAUSE 6, 8 sec.)

Number.2. (Show slide 45) This girl's room is very crowded. If you wanted

some more room t. store things, where would you put them?

- A, Out in the hallway.
B. In boxes under the bed.

C. In gomebody else's room (PAUSE 6, 8 sec.)
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Number 3. (Show slide 46) These boys have to move the dresser upstairs.
How would you do it?

A, Empty out the drawers.

B. Carry it up just like it is.

C. Carry the drawers up first. (PAUSE 6, 8 sec.)
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Now turn to page 11. Here is the next picture. (Show slide 47) (PAUSE 5,

5 sec.) This girl's school desk is wobbling. What could she do to make it
steadiexj?

Look at the boxes by Number 1.

A. Get a higher chair.

B. Place a piece of folded paper under one leg.

C. Press down harder with her pencil. (PAUSE 6, 8 sec.)

Number 2. (Show slide 48) In this picture a window pane is broken. What
could the boy do to stop the cold air from coming in the broken window?

A; .Put a piece of cardboard over the window pane.

B. Put the ghair in front of the window.

C. Build a fire in the fireplace. (PAUSE 6, 8 sec.)

Number 3. (Show slide 49) This boy and girl can't get their kite to fly.
What could they do to get it to fly?

A. Cut the string.

B. Make the kite heavier.

C. Put a tail on the kite, (PAUSE 6, 8 sec.)




Turn to page 12 and look at this next picture. (Show slide 50) (PAUSE 5,
5 sec.) This boy is going to change the light bulb. If he standson the
rocking chair, what might happen? Look at the boxes by Number 1.

A. The light pight not work.
B, He might hit his head on the ceiling. .

<

— e}

C. He might fall off the chair and get hurt. (PAUSE 6,\78 sec.)

Number 2, (Show slide 51) The girl in this picture is going to mix some
of the red and white paint together. What will happen? '

A. She will get a pink color. '

B. She will gpill all of it.

-

C. .The paint will dry up. (PAUSE 6, 8 sec.)

Number 3. (Show slide 52) Look at the shelves in this picture. What might

happen if you were to pile some boxes on the second shelf?

A. The cgbinet might fall over.
B, The ghelf might break under the load.

C. The boxes might pot fit. (PAUSE 6, 8 sec.)

Number 4. (Show slide 53) Here two girls are arguing over who is going

by
¢
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to play with the doll, What might happen if they keep pulling on the doll?
A. They will tgke turns playing with it.

‘B. Ope of the girls will win.
C. The doll may rip. (PAUSE 6, 8 sec.)
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Turn to page 13 and look at this next picture. (Show slide 54) (PAUSE 5,
5 sec.) This girl is finishing a test in school. Before handing it in to
the teacher, what should she do? Look at the boxes by Number 1.

A. Check her work.

B. MWrite a letter to a friend.

C. Copy her gnswers on another piece of paper. (PAUSE 6, 8 sec.)

!itmber 2. (Show slide 55) This boy is going to g0 awix;ning. He wants to
bi:w up an inner tube to take with him. What should he do before blowing
up the tub;?

ﬂ. Empty the tud ot» water,

B. Go and get a towe].

C. Make sure the tube doesn't have a hole in it. (PAUSE 6, 8 sec.)

Number 3. (Show slide 56) There has been a heavy snow storm. The boy is
going outside to play. What should he do before going down the stairs?

A. Watch out for ice on the stairs.
B. Slide down the rail.
C. Make a snowman on the steps. (PAUSE 6, 8 sec.)

~—

Number 4. (Show slide 57) These two children have paid for.:some cokes

‘and a toy in the store. What should the children do before going home?

A. Stop and dripk some of the coke.
B. (Check to see if they got the rightrchange.
C. Play with the toy on the way homs. (PAUSE 6, 8 sec.) (Sound for stop)
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Appendix VI

To sdminister the Internal-External Scale to second grade
children distribute test booklets and pencils and play the tape
marked for use with second grade subjects. By following the
grade 2 transcript you will know when to stop and start the tape as
the teat administration proceeds. ‘

To administer the Internal-External Scale to fourth or sixth
grade children we suggest using mark-sense cards as described
on the audio tape for fourth and sixth grade administration. To
do this each child should be provided with a test booklet, a
mrk;-unle card and an appropriate pencil for use with the card.
Turn'on the tape for grades four and six and stop and start it as
cued by the transcript in this Appendix. If you desire to.
have fourth and sixth graders mark an answer sheet or the test
booklets you may do 8o but the tape will have to be remade to
conform to the slternate format. :

To administer the What I Like Best (Cognitive Preference
Test) distribute test forms and resd the directions with the
students. You may have them circle answers on the test foru,
provide a separate answer sheet or use mark-sense cards. We favor
mark-sense cards if they are available because of the great saving

‘in clerical labor and because-of the greatly increased scoring

1
reliability effected by avoiding all hand scoring steps. |



Script for Response Style Test

GRALE 2
Nello, boys and girls.

Toady we want to show you some pictures sbout children at school.
We wvant to £ind out how boys and girls your age feel about certain things.
80 we're going to ask you soms gquestions about some children your age.
This is not a test. Thers are no right or wrong answers. We just want to
know how you feel about the questions.

Now, you should have two things in front of you: a bocklet and a
pencil. Look at your booklet. On the front of your booklet you can see
& space to print your name and your grade. Go.
and your grade in the space on the fromt of your booklet.

Ok~=have you all wri‘tem your name and grade amn your booklet?
Goodl We'ze ready to beg.a.

Rensuber, this isn’t a test because there aren't any right or wrong
ansvers, We just want to know how you feel about’thc Qquestions.

OK--nw loock at this picture. The teacher is smiling while the child
is reading in fromt of the class. Imagine you are the child in the picture.
Why do you think the teacher would be smiling at you? Would she be smiling
3 .

:

'r‘ummmuumm: or because
The teacher likes the story you axe reading?

1. Tum to the first page of your bocklet. We want you to put a big X
through the picture on the first page of your booklet that you think tell
' smiling. If you think the teacher would be

the

;
£
E
:

All right boys and qnlo;-zm:. every time
on the screan in front of the room, you tzun the page in your booklet to
the picture ttat matchas.

Do you have any questions?
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2. Now let's look at the second picture. Don't draw an X through any
picture until I tell you what they mean. This child and his father are
talking and the father is happy. Imagine you and your father are the

pecple in the picutra. wWhy would your father be happy. Would your father
be happy because:

He knows you did your best in school, or because
Your father had an easy day at work and just feels good?

All right, draw a big X through the picture that you think gives the
best reason for vhy your father would be happy, Would it be because your
fathexknows you do your best in school, or because your father had an
eagy day at work?

Oram & big X either here--or here.

3. Nexe's the next picture. This ghild is taking a test. MNe is not

doing well. If you made a bad grade on a test, would it probably be
because:

No one helped you study for the test? or because
You never &id your schoolwork?

m«xwhmpimmm-m.munmm
you would not be doing well on the test. Is it because 08 one helped
you study for the test, or because you never did your schoolwork?

Remesber to make your X's nice and big.

4. This child got good gradés on her report card. If you got good
grades on your report card, would it probably be because:

You always listen to the teacher? or because
The teacher just gives good grades to everyone?

Pt a big X through the picture that you think shows the best reason--

this one or that one, (Prom here un, this same statement is repeated after
odch item).

S. This child is working on his sohoolwork, and usually always finishes
his schoolwork. When you finish your schwolwork, is it usually beoauss:

Your father helps you with your schoolwork? or because
You always work very hard an your schoolwork?

6. This child is happy because all the other children like to play with
hinm at recess. Do the other children like to play with him because:

They aéo all just being friendly? or because
. He never sgtcarts fights?

7. "Here is a child who is not happy. He is not happy because he oould

not read this.book. When you have trouble reading a book, is it usually
because: .

You hate to read and don't want to read the book? or because
=’mbookuoomd?t 1y
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. 8. Why do you think this teacher is not happy. If this were your
o £ teacher, would she be unhappy because:

[ ; She feels bad because she lost hexr purse today? or becsuse
' « You children had been bad all day?

9. mmm:mjunamdammmumm.mmymot
the children knows the answer. If you were the only child who knew the
ansver to the taacher's question, would it probably be because:

rmmunimwmmum:wmmmm
before? ox because

You were just lucky to have the teacher ask a question that you
knew?

F 10, m-muumbnunmozmmmnqumcxm
v went to sit next to her. If nobody wanted to sit next to you, would it
P ; probably be because:

All the other children are smarter than you? or becsuse
You are not very rfrieddly?
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11. This child had a bad day at school today. When you have & bad day
at school is it usually because:

§ e in ol ool dace e e st o LC RS

¥ou did not do your homework the day before? o beca:se
The work is extrs hard that day?

12, Why do you think this teacher is happy? If this wers your teacher,
would she probably be happy because:

You children learned a lot today? ox because
It's such a nice day today and the sum is shining?

LA ey

13, Sem and Dave have just finished playing a game of Dagketdall.
San has just won and usually always wins at basketball. When you win
a game like this, is it usually because:

The others on your team are good players? or because
You try very hard to win?

36, This mother and father are very angry. If this were your mother and
father would they probably bs angry because:

You got bad grades at school? orx because
Your mother and father just had a fight?

1S. This child-is taking a test. She is doing well. When you make & .
good grade on a test, is it usiaally becesuse:

The test is easy? or because
You paid attention in class?
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Ne never does his schoolwork? or because
Ne never has :ny money and is not good looking?

17. The teacher has just asked a guestion to the class, and all the child-
ren know the answer. When you children all know the answer is it because:

You all listenad carsfully to the teacher? or because
The question was very easy?

38, Why do you think this teacher is frowning? If this wexe your theches,
would she be frowning because:

She hates to give you Bad grades? or because
she knows you did not study for your test?

19. This child is uét‘lemmq much in class today. Whenever you don't
learn much in school, is it because:

You did not listen vhen the teacher is talking? or because
Your teachex is a bad teacher?

20. This teacher is frowming while the chiid is reading in fromt of the
class. If this child wers you, why do you think the teacher would be
frowning at you? wWould she be frowning at you because:

she did not 1ike the story you were reading? or because
You were not trying to do your best?

21, This child and his father are talking and the father is angry. 1If
this were you and your father, why 4o you think your father would be angry?
Would he be angry because:

Ne had a hard day at work todsy and doesn’t feel good? or beceuse
Ne knows you 40 not do the best you can in school?

22. This child is taking a test. Ne is doing well. When you wake a good
grade on a test, is it usually because:

You almost always do your sohoolwork? or because
Your father helped you study for the test?

23. This child got bad grades on her report card, When you get bad grades
on your report card, is it probably because:

The teacher just gives kbad grades to everyone? or beocsause
You don't listen to the teacher?

24. This child is supposed to be working on his schoolwork, but hardly
ever finishes his schoolwork. When you have trouble finishing your school-
work, is it usually because:

You just give up too easily? or because

Your parents wili not help you with your schoolwork?
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; 25. This child is sad because none of the cther children like to play with
l‘ x him at xecess. Do the other children 1ot like to play with h.:: SMeocamuse:

: Ne always starts fights? or because
t The other chiildren ace not friendly to him?

% 26. This chil)d is happy because he just read this book by himself. #hen
& you are ab)z to read a book all by yourself is it because:

l

|

% The book was easy? o1 because
£ You like to read and want to read the book?
3

27. Why do you think this teacher is happy. If this were your teacher
would she probably be happy because:

You children have been good all day? or because
It's Fxiday and she got peid today?

28. The teacher has just asked a guestion to the class, and all of the
children, except one, know the answer. Why do you think the one ohild
doeen't know the answer? When you sxe the only one who does not inow the
answer to a question is it usually because:

°  You were unlucky to Mwe the teacher ask a question that you 4id not
know? or because
You were not paying attention when the teacher asked the suestion?

e ol Ll it
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29. This child is happy because all the otiher children in the class want
to sit next to her. Why do all the childrxea want to sit nuxt to hexr? 1If
other children wanted #0 sit next to you would it de beczuse:

You are very friendly? or because
You are smacter than all the other children?

Mcehium-mddw'atnhoolm. When you have a good day
shool, 48 it usually kecause:

ALl the work was extra easy that day? or b ~ause
!wddqllymm:kﬁhntghebotm?

3. m«mmm-muu‘»mv If this wure your
teacher would she probably not bo. happy because:

It is a ocld and rainy day and that makes her @ad? or because
You children did not learn much today?

32. Bob and Larry have just finished playing this game of Dasketball.
Larzy has just lost and usually alweys loses at basketball. When you lose
at a gams like this, is it usually because:

@ You do not try hard enough to win? or because
The others on,your team are bad players?

S ) A ke
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33, why do you think this mother and father look happy. If this were your
mother and father, would they probably be happy because:

They love each other? or because !
You got good grades?

<34, This child is taking a test. She is not doing very well, When you
get a bad grade on a test, is it usually because :

You did not pay attention in class? or because
e test is hard?

35, This child is happy because all the other childremn in the class want

to sit next to him. Why do all the chiidrem want to sit next to him? Is
:I.t ‘because:

!

He always has a lot of money and is good looking? or because
He does good work in school?

36. The teacher has just asked a question to the class, but none of the

childrén know ‘the answer., When nome of you ¥now the answer, is it usually
because:

The question that the teacher asked was very hard? or because
None of you were listening to the teacher?

OK BOYS AND GIRLS--WE®RE ALMOST FINISHED WITH PART I. HERE ARE THE LAST 2
QUESTIONS -~

37. why is this teacher smiling? I£f thi.s were your teacher, would she be
smiling because:

You childrer. had studied hard for youxr test? or because
The teacher just likes to give good grades?

38, This child is learning a lot in class today. When you leamn a lot in
olass, is it usually because:

Your teacher is a very good teacher? or because
You listen when the teacher is ta 'king?

- ' ks
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Script for hesponse Style Tests
GRADES 4 AND 6

Hello boys and girls. -

You should have two things in front of you: an answer card and a
special pencil. Look at your answer card. At the top of your answer card
you'll find a space to write your name. Go ahead and write your name in
the space on your answer card.

STOP TAPE

OK-~-have you all written yo‘ur name on your answer card? Good! We're
ready toc begin.

Today we want to show you some pictures about children at school. We
want to find out how boys and girls your age feel about certain things. So
we're going to ask ynu some questions about some children your age. This
is not at test. Thexe are no right or wrong answers. We just want to
know how you feel about the questions.

OR--now looi: at this picture. The teacher is smiling while the child
s reading in front of the class. Imagine you are the child in tue picture.
do you think the teacher would be smiling at you? Would she be smiling

[ve

Eé

You ar- trying hard to do your best? oi because
The teacher likes the story you are reading?

Look at your answer card and look for the number one underneath your
name. When you £ind the number one on your answer card, put your finger
thexe. BRave you all found it?

Goodl Mow, 3o you see two columns next to the number ome-~column A
and column B? ) :

I you think the best answer to the questions is the picture on the
left, ther you'll £ill in colusm A on your answer card. Or, if you think
the picture on the right is the better answer, then you'll £ill in
column B on your answer card. Let me go over that -jain--column A is
the picture on the left; column B is the picture on the right.

Ok--let’s do this first picture togethsr. Why do you think the
teacher in the picture would be smiling at you?

Becsuse you are trying to do your best? Then f£ill in coiusm A.

Or, if you think the teacher is smiling because she likes the story,
£i1l in column B.
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Column A is the picture on tne left; column B is the picture on the
right. All right--go ahead and mark your answer for #l.

2. Now let’s look at the second picture. This will be #2 on your answer
card, but don't mark your answer card until I tell you what the pictures
mean. This child and his father are talking and the father is happy.
Imagine that you and your father are the people in the picture. Why
would your father be happy. Would he be happy because:

A. He knows you did your best in school, or because
B. Your father had an easy day at work and just feels good?

Go ahead and mark your answer card--column A if you think your
father would be happy because he linows you did your best in school, or
column B if you think he's be happy because he had an easy day at work.

3. Here's the third one. This child is taking a test. He is not
doing well. If you made a bad grade on a test, would it probably be be-
cause:

A. No one helped you study for the test? or because
B. You never did your_schoolwork?

Fill in column A if the reason is no one helped you study for the
test, or column B if you never did your schoolwork.

4. This child got good grades on her report card. If you got good
grades on your repoxt card, would it probably be because:

A. You always listen to the teacher? or because
B. The teacher just gives good grades to everyone?

S. This child is working on his schoolwork, and usually alwasy finishes
his schoolwoxk, When you finish your schoolwork, is it usually because:

A. Your father helps you with your schoolwork? or because
B. You always work very hard on your schoolwork?

6.- Ihis child is rejry. beceuse all the other children like to play with
him at recess. Do the other children like to play with him because:

A. They are just being friendly? or because
B. He never starts, fights?

7. Here is a child who is not happy. He is not happy because he could

not wead this book. When you have trouble reading a book, is it usually
because:

A. You hate to read and don't want to read the book? or because
B. The book is so hard?
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8. Why do you think this teacher is not happy. If this were your
teacher, would she be unhappy because:

A. She feels bad because she lost her purse today? or because
B. You children had been bad all day?

9. The teacher has just asked a question to the class, and only one of
the children knows the answer. If you were the only child who knew the
answer to the tcsacher's question, would it probably be because:

A. You were listening when the teacher explained the answer the day
before? or because

B. You were just lucky to have the teacher ask a question that you
knew?

10. This child is sad becBuse none of the other children in the class
want to sit next to her. If nobody wanted to sit next to you, would it
probably be because:

A. All the other children are smarter than you? or because
B. You are not very frieddly?

DON®T REPEAT ANYMORE

11. This child had » bad day at school taday. When you have a bad day
at school is it usually because:

A, You did not do your homework the day before? o because
B. The work is extra hard that day?

12. Why do you think this teacher is happy? If this were your teacher,
would she probably be happy because:

A. You children learned a lot today? or because
B. It's such a nice day today and the sun is shining?

13. Sam and Dave have just finished playing a game of basketball.
Sam has just won and usually always wins at basketball. When you win
a game like this, is it usually because:

A, The others an your team are good players? or because
B8, You try very hard to win?

14. This mother and father are very angrxy. IXf this were your mother and
fathexr would they probably be angry because:

A. You got bad grades at school? or bacause
B, Your mother and father just had a fight?

15. .This child is taking a test. She is dcdng well. When you make a
good grade on a test, is it usually because:

A. The test is easy? or because
B. You paid attention in class?
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16. This child is sad incause none of the other children in the class want

to git next to him. Why do you think none of the children want to sit next
to him? 1Is it because:

P

49

A. He never does his schoolwork? or because
B. He never has any money and is not good looking?

3

1

PRV
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17. The teacher has jus€ ‘asked a question to the class, and all the chila~
ren know the answer. When you children all know the answer is it because:

T TR e e TR
g

A. You all listened carefully to the teacher? or because
B. The question was very casy?
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18. Why do you think this teacher is frowning? If this were your thsobas,
would she be frowning because:

|
g
RPN

A. She hates to give you Bad grades? or because
E B. She knows yoa did not study for your test?

i Ok

p L 19. This child is not learning much in class today. Whenever you don't
learn much in school, is it because:

A. You did not listen when the tea;cher is talking? or because
- B. Your teacher is a bad teacher?

LY

20. This teacher is frowning while the child is reading in front of the

class. If this child were you, why do you think the teacher would bs
fromming at you? Would she be frowning at you because:

A. She did not like the story you were reading? or because
B. You were not £rying to do your best?

2l. This child and his father are talking and the father is angry. If

this were you and your father, why do you think your father would be angry?
Would he be angry because:

A. He had a hard day at work today and do;sn't feel good? or becauge
B. He knows you do not do the best you can in school?

22. This child is taking a test. Re is doing well. When you make a good
grade on a test, is it usually because:

A. You almost always do your gchoolwork? or because
B. Your father helped you study for the test?

v 23. This child got bad grades on her report card. When you get bad grades
on your report card, is it probably because:

A, The teacher just gives bad grades to everyone? or because
B, You don't li,st.e’n' to the teacher?
: N 4: .‘.1 ~
24. This child is supposed to be working on his schoolwork, but hardly

ever finishes his schoolwork. When you have trouble finishing your school-
@ work, is it usually because:

A. You just give up too easily? or because
B. Your parents will not help you with your schoolwork?
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25. This child is sad because none of the other children like to play with
him at recess. Do the other children not like to play with him because:

A, He always starts fights? or because
B, The other children are not friendly to him?

26. This chilad is happy because he just read this book by himself. When
you are able to read a book all by yourself is it because:

A. The book was easy? or because
B, You like to read and want to read the book?

27. Why & you think: this teacher is happy. If this were your teacher
would she probably be happy because:

A. You children have been good all day? or because
B, It's Priday and she got paid today?

28. The teacher has just asked a question to the class, and all of the
children, except one, know the answer. Why do you think the one child
doesn‘t know the answer? When you are the enly one who does not know the
answer to a question is it usually because:

A. You were unlucky to hawe the teacher ask a guestion that you did not
« know? or because
B. You were not paying attention when the teacher asked the question?

ARE YOU KEEPING UP WITH ME BOYS AND GIRLS?

29. This child is happy because all the other children in the class want
to sit next to her. Why do all the children want to sit next to her? If
other children wanted £o sit next to you would it be becaise:

A. You are very friendly? or because
B. You are smacter than all the other children?

£
30. This child had a good day at school today. When you have a good day
at gchool, &8 it usually because:

A. All the work was extra easy that day? or because
B. You aid all your homework the night before?

31. Why do you think this teacher is not happy? If this were your
teacher would she probably not be happy because:

LY

A. It is a cold and rainy day and that makes her dad? or because
B. You children did not learn much today?

32. Bob and Larry have just finished playing this game of basketball.
Larry has just lost and usually always loses at basketball. When you lose
at a game like this, is it usually because:

A. You do not try hard enough to win? or because
B. The others an your team are bad players?
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33. Why do you think this mother and father loock happy. If this were your
mother and father, would they probably be happy because:

A. They love each other? or because
B. You got good grades?

34, This child is taking a test. She is not doing very weli. When you
get a bad grade on a test, is it usually because :

A. You did not pay attention in class? or because
B. The test is hard?

35. This child is happy because all the other children in the class ‘ant
to sit next to him. Why do all the children want to sit next to him? 1Is
it because:

A. He alvays has a lot of muney and is good looking? or because

B. He does good work in school? -
36. The teacher has just asked a question to the class, but none of the
children know the answer. When none of you hnow the answer, is it usually
because:

A. The question that the teacher asked was very hard? or because
B. None of you were listening to the teacher?

OK BOYS AND GIRLS~--WE"RE ALMOST musmrwm PART I. HERE ARE THE LAST 2
QUESTIONS -~

37, uhy is this teacher smiling? If this were your teacher, would she be
nu;nq because:

A. You children had studied hard for your test? or because
B. The teacher just likes to give good grades?

38. This child is learning a lot in class today. When you learn a lot in
class, is it usually because:

A. Your teacher is a very good teacher? or because
B. You listen when the teacher is ta'king?




z Key for Internal-External Scale
The key Provided indicates responses in the "external”

direction.
Item Correct Response Jtem Correct Response
1 B 20 A
2 B 21 A
3 A 22 B
" B 23 A
5 A 2k B
6 A 25 B
7 B 26 A
8 A 27 B
9 B 28 A
10 A 29 B
n B 30 A-
12 B 31 A
: 13 A - 32 B
: b B 33 A
. 15 A 3u B
16 B 35 A
: - 17 B 36 A
i 18 A - 27 B i
2 19 B 38 A
¥
2 . Key for What I Like Best (Cognitive Preference Test)
Item . , Response ‘
Factual™ Intellectusl Operation
: Lo . A B .
. b1 B A
5 ko B A
43 A B
- hly B A
b Is5 A B
46 B A
= k7 A B
] N S A B
,. k9 B A
50 A B
51 B A
‘ 52 A B .
O 53 . B A ;
5 A B .
5 T
C 1] 152 :




Appendix VII
Table 15
Analysis of Variance for the Concept Formation Test

Dependent Variable One

Source MS D.F. P=Ratio Prob. Var.
Total 25.851 1127
Between 535.058 17
A 708.783 1 39.2621 0000 ., 0237
B 3986.662 2 220.8361 .0000 2723
c 114,208 2 6.3260 .0023 .0066
AB 4.104 2 2273 <994 0.0000
AC 51.179 2  2.8350 0574 .0023
\BC | 1.345 4 05 .9869 0.0000
ABC 17.3M L 9626 .56 0.0000
Within 18,053 1110
Table
Analysis of Va;'i:: .::rvt”ho hgg.nc;:: Formation Test
Source MS D.F. P-Ratio Prob. Var,
Total 6.383 1127
Bot.weoq Y. 5:,2 17
A 97.687 1 24,1032 .0000 .0130
B 1201722 2 29.5099  .0000 .3328
c 48.008 2 11.8,53 .0001 .0122
AB 21,413 2 5.2833 .0055 0048
AC 2.131 2 .5258 .5970  —0.0000
BC 1.38, L 3116 .8508 0.0000
AEC 11361 L 2,801 024l 0041
Within  4.053. 110
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Table 16
Anslysis of Variance for the Concept Formatien Test
Dependent Variable Three:

. —~
Source MS D.F. F-Ratio Probdb. Var.
Tot‘l “0725 1]27 -
Between 12,1.071 17
A 1332.737 1 50.4,780 .0000 0259
B 94,28.769 2 357.1185 0000 3729
c 308,603 2 11,6885 .0001 0112
AB L 245 2 1.6758 .1856 .0007
AC 60.221 2 2,2809 .1005 .0013
BC 1,849 L .0700 .9880 0.0000
ABC 18.599 4 «TO0LL .5918 0.0000
Within 26,402 1110
D
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Table 17
Means for Main Effects: Variables A, B, C
Dependent Variable One

- -2 3
15.75 17.42
12,69 17.8, 19.22
16,38 16.13 17.24
Table
Msans ro;' ::inz. ﬁ:r;::';;b 1:(;::\;1“ A, B, C
» - —2 i
8.28 8.90
6.63 8.7 10.39
8.39 8.34 9.02
Table
e et i b B ©
- 2 —
2,.02 26.32
19.32 26,58 29.61
P 2,.78 2447 26,26
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Tadle 18
Analysis of Variance for Concept Formation Test
Part I
Neans and Staniard Devistions of Ssallest Sub-cells of Experiment

B P

I

! CELL CHARACTERISTICS
CELL . MEAN SeDe

rerme e

A1 B1.E1 % 141111 S.Sae

Al B1-C2-. 48 1100100 Sed78)— . __

A1 B1 €3 35 1206206  6.3s83

~ AT 82 17108 172031 wezeads
n—A B2 €2 61 16,0328  A.S382

-
\

2.0 O

- - . ¢ e v Mt .. . ettt - e - oo we e o

-

Al 82 €3 35 17,5429 4.5719
1——A—]—8-3 ~C—1—105—18+3163—3.4677
T A1 B3°C2 .68 1701406 404109
"t Al 83 €3 .48 19,5208  2.2216
' - A28 C1——63——18v666T— 5429} 5——
A2 B1 C2 68 13.0041  5,4920
A2 B1 C3 36 165000 601015
A2 1—53——18+1509— 40163 ———
A2 B2 C2 70 18.0571 249483
TTh2 B2 3 s 19.209 3.0476 -
F=e- A2 —8-3 - C-1——T85-—19+8400——1 SAS T-———
A2 83 c2 41 20.2766 leassz .

) > g «

A2 83 C3 5¢ 2002037 142496

e cama a— .

156




Tadble 19
J Analysis of Variance for Concept Formation Test
% Part II
Means and Standard Deviations of Smallest Subecells of Experiment

CELL CHARACTERISTiCS

CELL N . MEAN S.De
- 11— C———90———6+4333—2+1032-
Al B1 C2 68  6.,1029 ' 285809

Al B1 C3 35  T7.2857 244443 -
1] —B-—2—C-1—108——8+5000——1+8163
Al B2 C2 61 8.,065 202051
Al B2 €3 35  8.2571 244836
t—A—1—B-3—C—1—108——9:5619——1+906}
Al B3 C2 64 99210 240103
Al 83 €3 48 1003562 1e8507
e A2 ]— O~ 1——63——6v 4762 ;:&sez
A2 B1 C2 68 606326 149993
A2 B1 C3 36 648333 201880
—A-2—8-2C-1 83 80,8113 2.2707
A2 82 c2 To - 8.7420 2.1015
A2 B2 C3 48 1000625 240359
e A28 3 C 1751005867 103648 — — - —

A2 B3 C2 47 105957 1,5416

—~4

o - . . ‘- - - r - . e w

~—A2—8-3—C-3—54 113383313439
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| Table 20
Amalysis of Variance for Concopt_ Formation Test
Total Scores
Means and Standard Deviations of & .ilest Sub-cells of Kxperiment

| C cewL cuamacrertsTics

n
C
. e eeiemeae . - ; . I
t
@ ,
P e T I - '
t
5("’ Al 81 C1 90 108:540 607844
{
i

G A1 B1 C2 68 175147 6.7802
AT T39I —Tes028
5‘ Al B2 C1 108 25,7037 49939
C Al B2 c2 61 20,0004 S.2176
$—A ~}——2—C~3——35——25+8000—6+05 76— -
O‘ Al B3 €1 108 27.8762 43339
G Al B3 C2 64 27,0625 S.5173
1 A1 —8—3—C-3—48—298750—-2+8999
C w21 ¢1 63 1941629 60050
C A2 81 C2 68 19,6765  6.1872
r—A-2—8—1—C-9— 362173333 T+4880
C“ A2 82 C1 53 2649623  4e7025
¢, A2 B2 €2 70 276000 3.9357
) "—A-2—B-2—C-3—48-—29,2017 348146
Cooa2 83 €1 15 3006267 —200848
‘o A2 83 c2 41 30.8183  2.2808
b n—A-2—8-3—C -3 —54——23145370——149300
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Table 21 , _
Means to_p Interactive Effects: Variable Two
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Table 22
Means and Standard Deviations of Scores on
§ Concept Forsation Test for White Affluent Sample

1 ) > Grade L 6

. Mean SD Mean SD ' Mean SD

Part I 16.96 4.72 18.73 3.46 20.16 2.08
Part II 7.29 1.8, 9.85 2.4, 11.07 1.62
Totl.l scOrC 2‘.‘:5 70"7 ' B 28.58 ’Cn” 31.& -2.80
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Appendix VIII

Table 23
% = Analysis ofoz:rlj.;::o .di':‘ :::d sﬁ:::cution Test:
Source M.S. D.F.  P-Ratio Prob. Var
N Total 67.326 513
B;tuaen 335.519 17
A 368.692 1 6.3421 ° 0117 .8092
B 1912.654 2 32,9006 .0000 1072
c 163.496 2 7.9728 .0007 0234,
AB - 68.22 2 116 .3097 .0006
AC 4.721 2 0812 9215 0.0000
BC 3.2 & 6229 6497 0.0000
ABC 72,991 4 1.25% .2857 .0017

Within 5&33& 4,96




Table 2k
% Analysis ogr :;r%:rn:;;:g‘:t::rgchochtion Test
Means of Main Effects and Interaction fooups
Tz 3 -
A Main ‘ 224158 24176
_B Main 19.4851 21,1420 26.2540 §
¢ Main O awanT 20339 ‘201125 :
‘ AByB v
| 1 18308 2.m2 . 26.1103 :
a8 2 20,5754 25,5417 26.3977 §
AbvycC %
i 1 23.4570 20.6547 23.1358 i
2 25.412,  22.0131 25.0893 _ ‘
B by ¢ |

T 21.3542 17.8630 19.238 i

2 24,.9678 21.8796 25.5787
3 26.9821 24,2591 ~ 27.5208 '
?:;
g

; . <3
: A
% i
i : * : A
: 3 74
: . o
i . 3
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Table 25
Analysis of Variance for Word Association Test
% Oral Paradigmatic Score

Means and Standard Deviations
of Smallest Sub-cells-of Experiment

. e Ay s S e e BT \'m' Py IR
SRR R R T )

Cell ' N Mean s.D.
Al1B1lC1 54, 18.6667 13.8073
Al1BlC2 L7 17.8511 7.62L
A1B1C3 02 18.6667 oug’ ?
L1B2C1 25 24,.24,00 6.2402 é%
A1B2C2 = 19.9130 7.9767 g
gi B2C3 ‘ 27 24,.0741 5.1510 %
Al1B3C1 28 27.4643 3.3937 %5
A1B3C2 25 . 24.2000 6.55Th §
A1B.3C3 3 26.6667 L .8391 .
A2B1lC1 2,  2,.0,7 6.0252
A2B1C2 2 17.8750 8.1578
A2B1C3 21 19.8095 64469
A2B2C1 23 25.6957 6.3420
A2B2C2 . 26 23.8462 6.2270
A2B2€3 2 27.0833 6.1000
A2B3C1 22 26,5000 1.6368
A2B3C2 22 24,3182 42677
A2B3C3 2l 28.3750 4.8077
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Table 26
Analysis of Variance for Word Association Test
Oral Homogeneous Score

Source _H.S. D.F. F-Ratio Prob. ' Var.

Total 64,921 513
Between 392.513 17

: A 'se,.688 1 10.889 o0 0159
: B 200142, 2 38.9511 0000 L1222
§ cC 4,86.295 2 9.0569 .0003 0259
% AB 8.6, 2 2,200 2087 0039
;%% AC S 1288 2 2326 .95  0.0000 N
§ B 5505 b 1.0253 . .3%3 .00
E ABC 112.542 - & 12,0960 0791 0071

Within 53.69% 496
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Table 27
Analysis of Variance for Word Association Test -
Oral Homogeneous Scores
Means of Main Effects and Interaction Groups

1 2
19.8440 22,0551
16.9526 .. ~21.8832 24,0129

22,0055 18.9339 21.9093

15,2763 20.3563 23.8995
18.6290 23.4100 . 2.1253

20.6086 18.0950 20.8284
. %
234,021, 19.7727 22.9901

18.70L, 15.5851 16,571
22.5409 9.7 23.3912
24, Tl 214991 25.7652
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Table 28 E
Analysis of Variance for Word Association Test
.Oral Homogeneous Scores
Means and Standard Deviations
of Smallest Sub-cells: of Experiment

B a

Cell ‘ ‘ Mean

A1B1C1 ; 14, 9kdh
A1BlC2 ~ i ~ 15.1702
A1B1C3 15713
AlB2C1 ‘ 7 21.5600

. A1B2C2 © 174348

A1B2C3 ' " 22.071
A1B3C1 | 25.3214
A1B3C2 ' 21,6800
A1B3C3 24,.6970
A2B1lC1 ) : 22,4583
A2B1C2 16.0000
A2B1C3 17.4286
A2 B2¢1 ' 23,5217
A2B2C2 ' 22,0000
A2B2C3 24,.7083
A2B3C1 21,.2273
A2B3C2 21.3182




, Table 29
Analysis of Variance for Word Assuci.cion Test
Written Paradigmatic Scores

ity
vlé?‘l ‘> N

1
; I ST I TS
O AR E agg’?*“f}«‘k;»az({’“;'ﬁk"wﬁf'wﬂ "%:3:

<
[}
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Source . M.S. D.F. F-Ratio  Prob, Var.

Totsl 71.808 920
Batween 905.338 17
A 1296.943
B 5180.780
c 1064333
AB 305.403
AC  43.892
B . 177.072
ABC 49.176
Within 56.115
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e

231121 .0000 .0188
92.3236  .0000 1550
18.9669  .0000 .0305
S.k2h .0M8 .0075
7822 .5383 0.0000
30555 L0137 ..0073 |
8763  .5305 0.0000
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Table 30
Analysis of Variance for Word Association Test

% Means o‘f‘rmnzlt’;:m?;hts:::am Groups ) f
:
1 2 3
A Main 18.7363 21.3275 )
B Main o 92T 21.8254 23.3427 "
: C Main T 2066 17.8237 21.825) g
Aws | |
ﬁ 1 . _ 12.3831 21.0281 - 22,7978 ,
@ 2 3 17.4722 22,6227 23:8877 |
Amre | | |
1 18.7515 16.9530 20,5045 ’
§ 2 221417 18.6943 23.1465 -
§ BBy C : '
% i 15.8738 n.a7s 17.1917
8 2 _ 23.2827 19.0020 23.1915
% 3 22.1834 22,7516 25,0933
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Table 31

Analysis of Variance for Word Association Test
Written Paradigmatic Scores
Means and Standard Deviations

of Smallest Sub-cells nf Experiment

Cell N ~ Mean S.D.
A1B1C1 66 12.4545 8.1383
p1B1C2 58 " 9.8u8 6.8667
A1B1C3 20 14.8500 10.2919
AlB2C1 y 21.6765 7.3351
A_;; B2C2 L5 18,1667 8.2092
Al B2C3 1w 2902 7.5537
A1B3C1 81 22,1235 6.6865
A1B3C2 W 22,547 7.06L,

AiB3c3 3% 25,1222 6.9059
A2B1C1 58 19.2931 7.7663
A2B1C2 61 13.5902 9.1677
A2B1C3 30 19.5333 8.3490
A2B2C1 51, 24,.8889 7.1788
r282¢2 67 19.5373 7.9911
A2B2C3 13 23.4419 6.6272
A,;ia 3 c 1 w22 7.5013
A2B3C2 L5 22.9556 64419
h2B3C3 5 26.4643 o932
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Tabls 32
Analysis of Variance for Word Association Test
Written Homogeneous Scores

Source M.S. D.F. F=Ratio Prob.
Total 73.061 920
Betwaen 758.352 17
A 1062.859 1 17.6701 .0001
B 3832.026 2 63.7075 .0000-
q" 1290.740 2 21.4,586 .0000
AB 153.807 2 2,551 -.0761
AC 151,627 2 2.5208  .0789
B 195.984 I 32582 .oub
ABC 49.32 L .8200 515
Within 60.150 903
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’ Table 33
Analysis of VMc_g”for Word Association Test
Written Homogsneous Scores
Means of Main Effects and Interaction Groups

e P Ty g SR 7 2
¥ e;«;«ms: TR ﬁ.‘*}?‘h‘* AN Sa IO
AN (b a2 A P IR

S 1

y

1 2
16.29,7 18.6404
13.0350 19.3055 20,0621
17.8062 15.0788 ' 19.5175

LR
LT

11,005 18.3u8 19.5336
15.0645 20,2662 20.5905

15.7966 14,0720 19.0154
19.8158 16.0856 20.0197

13 0’6796 . 9 01669 16 0’0583
200’6562 16 om . 2006717
19.4828 19.2810 21.4,226
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Analysis of Variance for Word Association Test

Table 34

Written Homugeneous Scores
Means and Standard Deviations
of Smallest Sub-cells of Experiment

Cell N Mean $.D.
Al1B1lC1 66 10,0455 817N
Al1B1C2 58 7.1207 -5.8552
A1B1C?3 20 15.8500 17.5568
A1B2C1 68 18.8382 7.5TM
Al1B2C2 L5 15,6667 8.2379
A1B2C3 17 20,529, 7.9M45
Al1B3C1 a 18.5062 6.5919
A1B3C2 W2 19.4206 7.2554
AlB3C3 3% 20,6667 7.2585
A2B1C1 58 16,9130 7.973
A2B1C2 61 1n.231 8.9165
A2B1C3 30 17.0667 8.1407
A2B2C1 Sk 22,071 7.4120
A2B2C2 67 17.9104 7.9042
"A2B2C3 - &3 20,81,0 7.0921
A2B3C1 h £3.4595 7.6752
A2B3C2 L5 19.1333 6.1629
A2B3C3 56 22.1786 5.0600
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Table 35

Means and Standard Deviations of Scores on Word
Association Test for Vaite Affluent Sample

Written Paradygmatic
Written Homogeneous

Grade .

2_ ~ b 6
Mean SD Mean SD ‘Mean 8D
18.75 7.92 24.05 6.68 24.20 5.76
16.98

8.05 21.23 6.7% 20.57 5.84
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Analysis of Variance for Written Language Production Scores:
Total Words Used

Source

M.S.

Prob

e}

Total

Between
A
B
Cc
AP
“AC
BC
ABC
Within

2920.24

22709 .47
57114 .89

- 9766470

21449.57
7652.63
10510.68
71258.65
6439.08
2555 .76

#’#’l\)l\)l\)l\)!—':'l.

0v
.00

05
.02
.02
.ol

.02

.01
.00
.01
01
01
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Analysis of Variance for Written Language Production Scores:

Table 37

Total Words Used

Means of wMain Effects and Tnteraction Groups

1
107.1.106
80.0758
127. 1*63

1
71.0612

8¢.0°03

1

111.5991

143.3935

1
9C.0556

140.0886
152.3446

2

140.822¢
112.2123

104..6100

e ]

113.77°31L

17:.2172

102.4361

2
64.3955

107.3312

142.09%6

118.9572
13,8374
3
136. 1530
Jel. 161"
3
110.0400
16°.633¢

3
85.7762

181.3148

152.4273
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Analysig of Variance for Written Language Production Scores:

-Means and Standard Deviations of Smallest Sub-Cells

Table 33

Total Words Used

CELL CHARACTERISTICS:

CELL N
Al Bl c1 84
Al Bl c2 65
Al Bl c3 35
A1 B2 c1 8s
Al B2 c2 43
Al B2 c3 27
Al B3 c1 111
Al B3 c2 - 67
Al B3 c3 13
A2 Bl c1 58
A2 Bl c2 57
A2 Bl c3 12
A2 B2 c1 5
A2 B2 c2 " 63
A2 B2 c3 1
A2 B3 c1 71
A2 B3 c2 51
A2 B3 c3 1

MEAN

72.5525
67.7325
72.8357
123,386
100.2093
117.62¢6
138.351:
131.4030
139.6047

107.5517
61.0525
98.6667

156.250¢

111.4603

215.000%

166.3372

152.7563

165.2502

S.D.
13.0789

- 11.4723

36.2311
55.8867
17.14831
14.2998
61.167S

55.948¢

52.2148

36.1372
35.1317
36.6738
17.3766
63.8331

0.00Co
52.9574
51.5135
12.9711

——
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Table 35

Analysis of Variance for Written language Production Scores:
Bumber of Sentences

Sowrce M.S. D.F. F-Ratio »

Total 33.36 9150

Between 103.23
A 525.69
B 129.76
Cc 185.69
AB 15.33
AC 75.C6
BC by .52
ABC 59.87
Within 32.07

16£3§ d
4.05
5.79

43
2.34
1.39
1.87
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Table 40

Analysis of variance for Written Language Production Scores:

Number of Sentences

Means of prain Effects and Interaction Groups

A Main

B Hain

C Main

1.
5.4622
1
3.1833

1
10.1741

1l
7.2353

- ©.7313

1
8.8261
11.5221

1
9,4401
10.1205

10.9617

N

[
(=
.

NW»
[}
[XY)
n

10.71:32

3.3687

2
8.5554

12,3702

7.6507
9.0366

2
*7.1515
7.22¢¢

10.0247

3
11.0362

3
11.6910

3
9.5930
12.47¢23

3
8.9098
11,1722

3
8.8583
14,0926
12.1221
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Table 41

—

Analysis of Variance for Written Language Production Scores:
1]
Number of Sentences

Means and Standard Deviations of Smallest Sub-Cells

HEAN S.D.
6.605 5.8102
7.215% 5.1443
7.8000 6.1204
€.0313 5.8738

4.1363
5.1634
6.1034
5.7943
4.3265
12.1357 6.3480
7.0277 1.9435
$.c167 1.0101
10.30¢1 " 5.4018
¢.3016 6.8123
12.0000 0.0000
12.0576 _5.7608
10.8704 1.6461

B
3

e 0

W W W NNN e e
W N = W N~ W N

a1l
a1l
Al

a1
Al
Al
Al
Al

a1
A2
A2
A2
a2
A2
A2
A2
A2

W wwwwwWwwwWwwwwwwoww

W W NN b
OO0 000000000a000a0
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; Table 42

P
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D g r

Analysis of Variance for Written Language Production Scores:
: Humber of Commas

I

%

o
ERRAY

Q

Sowrce M.S. D.F. F-Ratio Prob Var

"

[ies

ks
W

]
:ﬁ_,-," 3

Total 4.39 gko

ikl
£

't

T

t “‘ [ "
s o S

Between 49.39
A 143.27
B 91.63.
c 50.18
-AB 42.82
AC 38.81
BC 31.57
ABC 30.78
Within 3.56

40.21 .CO .03

25.72 .00 Noll
14 .08 .00 .02 )

- 12.02 .00 .02

10.89 .GO .02

8 86 .00 .03

8.64 .0C .03

N

&##’NNNNH:’;

\N

R sy
™
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3’ Table %3
Analysis of Variance for Written Language Production Scores:

Number &f Coumnas
Means ¢ Main Effecdts and Interaction Groups

P
R

o
2

.3955 1.C753 2.8905

b A Main 1 2
- ‘ .7681  2.4551
¥ . Hain S 2 3
5 - - .2665  .2.3735 2..949 (
“§ € Main 1 2 3
% 1.2585 .S755 2.5969
g 1 2 3
¥ .1374 6677 1.4992
g .
% 1l 2 3
3 .7180  .6981 .8883
E
¥ 1.7990  1.2697 4.3056
1. 2 3
.4965 .1:32 .1548
1.3398 .8512 4.8889

1.9392 1.8283 2.7471

Low oy
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Means and Standard Deviations of Smallest Sub-Cells

Table i}

Nvmber of Commas

Analysis of Variarice for Written Language Production Scores:

Do PP PP P DD DY
MNNNNN O R R e e

A A A

CELL

N NN NN

W wWwwwwowwowwwwwwwwow

W W W NN NN KWW W N NN R e

QOO0 0000000000 000000

W N W N H WN K WN M WN K WN

N

84
65
35
88
43
27
111

Mean

1310
.138

.1429
.8063
.4186

77718

1.2162
1.5373
1.7.442

.8621
1579
.1657
1.8727
1.3651
9.0000
2.6622
2.2593
3.7500

S.D.

.4330
.5267
.6921
1.7595

1.5155

1.6718
1,927
1.86S4
2.1502
2.0812

.7509

.3892
2.5096
2,.5228
0.0000
2,6290
2.7622

.9574
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Analysis of Variance for Written Language Production Scores:
Number . Other Punctuations

Source

M.8.

Prob

Total

Between
A
B
c
AB
AC
BC
ABC
Within

1.02
5.77
1.55
1.39
A7
1.38
.29
.21
.36

WEZDOOND -

4

\D

QOOG

.01
.02
.27
.02

.68

e res D B ope SR BN R SR S
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Table 46

Analysis of Variance for Written Language Production Scores:

SR
TN

g Number of Other Punctuations
’% Means of Main Effects and Interaction Groups
% A Main 1 2
§ .0872 . 1259
¢ B Main 1 2 3
% .1017 2624 . 4056
g )
C Main 1 3
] .2078 1432 .4184
A BY B 1l 2 . 3 -
1 .02 .0552 .1787
2 S R .46S56 .6325 -
A BY C l 2 3
2 «3231 .20 15 .7500
B BY C 1l 2 3
1 .1537 .0263 .1250
2 .1132 .106¢ «5370
3 « 3266 «2971 5930
184
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Analysis of vVariance for Written-Language Production Scores:

Means and Standard Deviations of Smallest Sub-Cells

Table 17

Number of Other Punctuations

Cell Characteristics

~ CELL

0O 00
s W N

PP PP PP PP
NN N e R R e e b
W wwwwwwwmwww
oW W WD NN
00000000 Qe
W N WN K WN

PP PP PP
N NN NN DN
W www w w
W Ww Ww N NN
000000

N MW e

[*Y]

55
63

74
54
4

MEAN
.0833
0.0092
0.0000
0632
.0233
.0741
.1261
.2236
.1860
.2241
.0526
.2500

.2182
.1905
1.0000
.5270
.3704
1.0000

S.D.
.1168
0.0000
0.0000
.2954
.1525
.2669
.4071
.6233
.5458
.7265
.2941
.6216

.6580
.7152
0.0000
1.1846
.9173
1.4142

185
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i Table 48
£
%, Analysis of Variance for UWritten lLanguage Production Scores:
36
Tao
3 \ Mean Sentence Length
Source  'M.S. D.F.  F-Ratio  Prob  Var
Total 143.53 ¢ho
Between 100.36 i7
A 153.52 1l 1.063 .30 .00
B 270.01 2 1.87 .15 .C0
c 200.86 2 1.39 .25 .00 e
AB 20.89 2 .1b 87 .00 g
AC 68.83 2 L8 .63 .00 g
BC 24.04 L .17 95 .00
ABc 83 090 l‘ 058 068 .OO
Within 144,33 ge3

186
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Table 4¢

HMean Sentence Lencth

Analysis of Variance for Written Language Production Scores:

Means of idain Effects and rnteraction Groups

1

16.3793
1

13.2348

- o=

-1
16.6549

1l
14.5142
12.0554

1l
16.3624
16.9475

1
14.2763
18.9994
16.5891

2

T 14,6330

-2
17.1338

-

17.4141
15.9536

2
17.7240
11.5696

2
13,2198
13.455%

17,3647

7

3

- 16.0453

-t -
3
13.5155
3 -
17.20%5
14,8901

15.051%

11.631¢

3
12,3522
11,0562
14.0S55

.
-




2 » - ~ Table 50 : .

,Analysis of Variancerfof Written Lancuage Productibﬂ Scores:
Mean Sentence Length

B I 41""\“'u * -

gf ) - Means and Standard Deviations of Smallest Sub-Cells - - 1
cELL N HEAN S.D.
: Al Bl c1l 84 15.7139 12,4795
- "al Bl c2 . 65 13,9781 14,7743
"Al1-B1l.C3 ‘35 " 13.8505 11.2920
‘a1l B2 c1 88 15.7021 10.3336
A1 B2 c2 43 2i.2376 15.9375°
Al B2 C3 27 " 15,3025 7.4500
Al B3 c1 111 17.6711 11.2231
Al B3 c2 67 17.6564 11.0099
7 A1 B3 c3 43 15.0011 6.7204
{) ‘A2 B1 c1 58 12.8337 12,2151
‘ A2 Bl c2 57 12.4615 ~12.7857
A2 B1 C3 12 16.8658 T 4.8130
A2 B2 c1 55 22.2967 21.1735
‘A2 B2 C2 63 15.6741 8.8316
A2 B2 c3 1 12.8900 ~ 0.0006
A2 B3 c1 74 15.7071 ~%,5133
A2 B3 c2 54 16,7731 11.2221
A2 B3 c3 4 12.1900 3.4731




t 7 o Table 51
iAnalysis of Variance for Written Language Production Scores:
i ) Standard Deviation of Sentence Length
- %:’,: B
5 N
- ‘SOURCE HeSa Gf F-RATIO PRO VAR
Total 46.5652 ss0 - B
| Between 4.2934 17
1 A 25.2200 - 1 .e2 .56 0.0000 ,
B 232.3964 2 2.93 .01 - .008% e
¢ , 10,4275 - 2 .22 .80 0.0000 N B
aB 4.8362 2 .10 .50 0.0000 i
AC 2.2515 2 .05 .95 0.0000 )
- BC 3.5129 47 .18 .95 0.0000
“ABC | 4,623%3 S .10 .97 0.0000
‘WITHIN 37.0567 - c23
, 189
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7 Analysis of Variance for Written Language Production Scores;
g - Standard Deviation of Zentence Length
£ ‘Méans of Hain Effects and Interaction Groups

Lo

. A MAIN - 1 12 3
. 8.2749 7.5130

I B MAIN _ 1 ’ 2 3 - o - E ¢
& - ' ~ 5.7976 2.5348 ¢.34cs L £

RS e 13

“l‘\‘ !

o
“& "

C MAIN 1 " 2 : 3 : §
8.2434 7.9718 7.1667 &

R,

i
?

. :«via,ub ;%v

A BY B 1 s - & 3

“3EE | - 5.9076 c.1871 9.7300 3
: 2 . , 5.6876 7.2824 8.0601 - : g

ABYC 1 -2 3 ‘ &
1 . : 8.4197 8.4088 - 7.5962 ' g
2 8.0671 7.5348 6.9372 ‘

B BY C 1 2 3 - 4

1 6.0888 5.1399 5.8640 " :
: ' : , 9.3223° 2.3238 7.9582
’ - 3 o 9.3190 10.1516 8.5780

‘N




% ) Table 53
* Ahalysis of Variance for Written Language Production Scores:
? Standard Deviation of Sentende Lefgth
~ Means and Standard veviations of Smallest Sub-Cells .
= cell - N HEAN S.D.
% ‘Al Bl c1 84 6.4013 6.5403
2 Al Bl €2 65 5.6425 8.1325
1 Al B1l €3 35 5.6760 5.2832
£ Al B2 C1 88 9.6035 8.883¢
3 ‘Al B2 C2 43 8.6366 5.9850
4 A1 B2 c3 ~ 27  e.1814 7.9988
53 Al B3 C1 111 5.1513 6.7044
= O ‘Al B3 c2 - 67 ..10.8973 9.0519
j = ‘ LAl B3 c3 13 9.1313 5.6524
- A2 BI c1 58 5.7733 4.9191
: ‘A2 Bl Cc2 57 5.2374 4.6460
. A2 Bl C3 12 6.0520 4.2447
- A2 B2 Cc1 55 8.9512 6.9721
£ A2 B2 C2 63 7.9611 5.9036
3 A2 B2 C3 1 6.7350 0.0000
g ‘a2 B3 c1 74 . 9.4767 6.0634
> A2 B3 C2 54  9.4059 7.1231
2 ‘a2 B3 c3 4 8.0247 1.6207
R |
g ,-:;’ 191
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Table 531

Mean Wbrd Length

:Analysxs of variance for ertten Lanauage Productlon Scores:

192

* SOURCE ileS. af F~-RATIO PRO VAR
TOTAL .0733 940 :
Between ~3766 17 .- .

‘A 061 1 5.9987 .01 .0049

B — 2.5745 2 38.0200 .00 ;0727

c +2538 2 3.7490 .02 .0054

AB .0647 2 .9557 .61 0.0000

AC .0:135 2 .6428 .53 0.0000

BC .0165 4 .2444. .91 . 0.0000
 ABC 21442 1 .2131 .92 .-0.0000

WITHIN .0577 623
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Table 55

*

- Analysis of Vvariance for Written Laﬁguagé Production Scoxes: °
. Mean Word Length
Means of iiain Effect: -and Interaction Groups

A'mAIN

B MAIN

.C MAIN.

A BYB

o1
3.4720

)

* 3 . 3037

+

1

3.5204

1

3.2317

3,3757

1

3,4737

3.5671

1
3.3328

3.6730

3.5066
3.6100

2
3.4351
3.4724

2
3.2090
3.4990°
3.6533

3.6838

-

3

" 3.5766
3

3.6777

3.6998

3

3.5071 -

3.6461

3
3.3692
3.6206
3.7400
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11

Ceil Characteristics.

’ . Cell ;é
A;i B;i cl
a1 Bl C2
Al B1 C-3
A1 B2 C1
Al B2 C2
() .aiBs2c
Al ,3*3 C
, A1 B3 C
Al B3 ¢C
A-2-B1 C
A2-B 1 [
A2 B1 ¢
A2 B2 C
A2 B2 C
‘a2 B2 C
a2 3 3 c
) a2 B3 C
sz B3 C

w N w N - w N | ot w N - W

liean Word Length

.

84
65
35

88
.- 43
27

111
67
43
58
57
12
55
63

74
54

fable 56

194

s

Me a;m )
3.2438
3.1772
3.2742
3.5280
3.4725
3.5194
3.6495
3.6559
3.7280
3.4220
3.2409
3.4643
3.5827
3.5256
3.7220
3.6967
3.6508
3.7520°

Means and Standard Deviations 6f Smalles Sub-Cells

Analysis of Variance for erttén Language- Production Scores

S.D.
.3203
.3351
.3284
.2946
.2269

.2099

.2567

.2556
.2140
.2373
2862
.1726
.2287
2289
.0000
.1876
.1920
.1480
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Table 57

Analysis of vVariance for Written lLanguage Production Scores:

Standard Deviation of voxrd Length

SOURCE .S,
Total " L0821
Between :1308
A .3031
B . 1.1338
S c . 1651
AB - .0362
ac .0008
BC : 010t
ABC . 0114
" WITHIN .0197

as

1940

1

S BN NN Y

923

F~-RATIO

6.0942
22.8949

3.3209

«7297
.0l16l
+2200
.2306

-~

PRO _

.0052
,.0444
.0047
0.0000 ..
ft*
0.00004%~,
0.0000
0.0000

et AL S TR U T TS e
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L. a& Table 5
%{ . ~
=§ Analysis of Variance for wWritten lLanguage Production Scores:
- standard peviation of Word Length
4 ) Means of Main Effects and Interaction Grqups
. A MAIN 1l 2 i
: L
» ‘ 1.3913 1.463%
P §: B MAIN 1 2 3
1.2960 1.4330 1.5561
C MAIN 1 2 3
1.4393 1.3765 1.4714
A BY B 1 2 3
1l 1.2755 1.3731 1.5251
.2 1.3165 1.5030 1.5871
A BYC 1 2 3
1 1.3973 1.3372 1.4393
2 1.4813 1.,4152 1.5095
BBYC 1 , 2 3
1 -~ 1.3275 1.2432 1.3173
2 1.4451 1.3731 1.4959
3 1.5452 1.5132 1.6101
J
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1
1
1
2
2
2
3
3
3
1.
1
1
2
2
2
3
3
3

0O 0 60 6 0 a e
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s

0 o0 060

c
c
c
c
c
c

Standard beviation of ‘Word Length

Cell Characteristics

i

84
65
35
88

&
L%

27
111
67
43
58
57
12
55
63

74
54

s

Table 59

iean
1.2763
1.2293
1.3211

1.3970

1.2965
1.4259
1.5186
1.4850
1.5710
1.3788
1.2573
1.3135
1.4933
1.4497
1.5660
1.5719
© 1.5404
1.6493

Analysis of Variance for written Language Production Scores

Means and Standard bDeviations of Smallest Sub-Cells

S.D.
.2727
.2652

2262 ¢

.2264
.2001
1724
.2291
.2232
.2190
.1665
.2125
.1609
.2171
.2175
.0000
.2031
.2208
.1196
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[
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Appendix IX

_ Table 60

Total Scores
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‘ Table 61

g

[ S ——

Analysis of Variance for Logical Thinking Test

Total Scores

Means of Main Effects and Interaction Groups

MEANS FOR ALL EFFECTS.

A MAIN 1 2
S 2204186 2601964
8 MAIN 1 2 3
R 1702897 - 252190 3004138
- C-MAIN o R - 3
: 22.793¢ 2302135 26,9156
A BY B 1 2 3
B B 1690715 — 2209495 2842350 -
2 " 18,5079 27,4886 32,5926
.A BY C: 1 2 3
T - 2000589 2137987  24.601% - -
L2 267309 2406282 2942299
8 BY C 1 2 3
1 1600947 16e6771 1940972
T&TT 7 2370086 T 23vH0T1 - 2847459
3 2844816  29.856) 3249037
199




Table 62

" Total Scores

CELL CHMARACTERISTICS

CELL N MEAN
Al 81 C1 92 14:7609
66 16.409)

Al B1 C3 45 17,0644

A1-8-2:C1-106— 2263302 SeTa6b- -

Al B2 C2 63 21,087

A - —— e — T

Al B2 C3 34 25,4706

Analysis of Variance for Logical Thinking Test

Means and Standard Deviations of Smallest Sub-Cells of Expériment

— e ———— -

‘ SeDe
$:8184
6o2781
5.5101

603663

A-1-8-3 —C1--10T —25¢4766-

Al 83 C2 66 27.93%

A1 83 C3 45 31.2889
A2 81 C1 63 17,6286
A2 B1 C2 73 16,9452
A2 B1 C3 60 21.1500
A-2 B 2--C-1- —S4- - -28+2778
A2 B2 c2 T2 25.1667

A2 B2 C3 471 23R.0213

A2-8-3-C1L—T4 -31.4868 .

A2 B3 C2 48 31.7727

A2 83 C3 54 34,5188

67968
seTo12
- 509093
sos783
636398
6.0825%
1.37‘0

- 545403 -

62933
62779
-5.83198

6.2314

408242

ANl

4
igd *
SAEA R R




Table 63

S Analysis of Variance for Logical Thinking Test
[ ) Subtest: Matrices )

v .
.- -
R
t (“”v,
,

Source M.S. D.F. F-Ratio Prob Var

£

16.975

508.0
617.682
3661.585
265.318
15.354
’20,018
13.32h
19.270
9.567

64.5621 +0000 .0313
382.7206  .0000 . .3759 , -
27.7319. .0000 .
1.6049  .199% .
.2110 8121 .0000
1.3927 .2331 .
2001"2 ow% .

=
ggas=q~>5 ;
EP&'!\}N”I\)‘HS

% ‘ 201
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Table 64

AL R
T
LT

(i A b AL
*_f{!‘*;’,?uf;&; [T

t
L’} ‘.

Analysis of Variance for Loglcal Thinking Tes$
Subtests Hatrioegv

Means of Main Effects and Interaction Groups

MEANS FOR ALL EFFECIS: - -
A MAIN 1.

. »
4 ik il T
B e
L e IO .ﬁﬂ,@tnj‘ e ST LR
.

e B 2 c e T B L

ok ' ‘B MAIN -,,Eﬁ, e 3.
CoE - 803630 1243377 14.8178

C MAIN DEER | 2 3
N 1102001 1104796 1208388
ABYS 1 2 3
1 708125 113675 14,0218
2 ~--8¢9136 - 1393078 15,6133

_ ‘, 8Y- ¢ - ;.;_1 e - g -

1 1003399  10:7465 12,1155

2 1240602 . 12+2127 13.5615

8 8YC 1 2 3
T Te0618 7 BN TIY " 942500~ -
[’ .
1149747 - 1155377 13,5006

Tu s e

1309643 1447235 15,7648

w n -

‘o0




' Table 65 |
% ‘ Analysis of Variance for Logical Thinking Test
x Subtest: Matrioces
L Means and Standard Deviations of “mallest Sub-cells of Experiment
§ A CELL cnnaaczgn:sr:cs
b - ceLL -NC MEAN $oDi ™
L | A1 Bl C1 92 649891  3.4402
o Al B1 €2 66 748485  3.7509 -
ok A1 B1 €3 485 86000 - 2:vale-
! . A182 €1 e Tl2etz 2,962
% A1 .82 C2 63 1006032 34151
. A1 B2 C3 -3 1262353 3.4206

A1 B3 C1 107 12,7664  3.2753
A1 B3 C2 66 137879  2.717
A-F-8-3 €3 45155111  1.8906
A2 B1 C1 63 843333 3,955
A2 B1 c2 T3 B8.5068  3.6858
A28 1 —€-3——40——9+9000 - —3v3t12—
A2 B2 C1 54 12,6852 249449

~ A rta— I i dviese—

A2 B2 €3 AT 147660 243051

A2 B3 C1 .74 15.1622 2.4940
A28 3G —4h—— 15591 - —2v1668—

A2 B3 C3 S4 16s0185 1:6425
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1 ‘ Table 66

Analysis of Variance for Logical Thinking Test-- - .=+ ' .
Subtest: Row and Columns

Source

;- s . . D or . r .R‘tio mh Vl.r
E - . 1kh

17.4658 .0001 .0106
161.5753 .0000 .2076
oV .0000 00311
.*12812 817 -0000
2.2185 .1070 001
h3k2a . .
1.5520 .1837 .001h4

o

L BOTE w
ESE88% §

’85;0&’

REE
Errwwmmps

c.»'\n‘igcb K
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Table 67

Analysis of Variance for Logical Thinking Test
Suptest: Row and Columns

Means of Main Effects and Interaction -Groups

MEANS FOR ALL' EFFECTSe-

A MAIN 1 2 -
L eeb60— - 5u1688

8- MAIN S T N
. 3049069 $¢00868 601899

C MAIN 1 2.
405346 406927

3

A BY B 1 2 3
1 302831  4s7972  5,9003
. 3eTH06 - - -5+3764 - 604195

bore - 2 3.
404028 404925 500852

e

406660 48928 509677

Fad

Fa

Py

1 - e 3
304212 303017 306778
2 406640 495804 640160
e g g B ST 108T "~ 888 -
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Table 68

% 1 . | Analysis of Ve_iance for Logical Thinking Test ;
. Subtest: Row and Columns “ f
Means and Standard Deviations of Smallest Sub-cells of Experiment %
3 CELCCMARRCTERISTICE - - - |
L w ke s i
i Al B1 C1 92  3.2391  1.7%64 °
Al B1 T2 66 344548 17381

. A1 B1 €3 45  3.188  1.7080

1 A1 82 c17106  4nTo  2.0ss2

4 AT B2 G268 4vlTé6 - 19719 -
ﬁ A lf? 2 €3 34 55000 18627
Al B3 C1 107  S.2503  2.0686

Al -8 3 C-2 - 66 548485  1.9942 -
_5;3_ B3 C3 45 646000 - 202401
AZ 81 C1 63 36032  1.saar
A2-8°1 €2 T3 363208  1.6164

A2 Bl C3 40  4.2000 1.8701 :

e et e < Yk %R 4 W mn . mbrie pm nam s e e

——r m———av mve s

A2 B2 C1 S& 46111  1.8876
AR B e TR A 986Y- - Ra3P8E i
| g\g”‘é 2 C3 &7 6.5319  2.0826
A2 B3 C1 Ta  5.7838  2.1471
A2 B3 €2 .44 603636  2.0126- -

A2 83 Cc3 S Tellll 240711

&

2

e

v .
g 206
L

ey .

hS

2

o
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r Table 69
% Analysis of Variance for Logical Thinking Test

Subtest: Intersections

e G AR TR T T
.

3 Source M.8. D.F. F-Ratio Prob Var
¥ Total 499  1ahh
Between 153.161 . 17
A 542.115 1 43.6932 0000 .0319
B 705.166 2 56.83u8 .0000 0835
c 151. 2 12,2912 0000 ~ .0167
AB- 65.102 2 5.2471 +0057 .0063
AC 48.255. 2 3.8892 .0202 .00k3
BC 16.359 4 1,3185 = .2600. . .0010
ABC 14.153 4 1.2407.. .335% 000k
Within “12.407 nz7




Table 70

B

Analysis of Variance for Logical Thinking Test
Subtest: Intersections

Means of Main Effeots and Interaotion Groups

MEANS FOR ALL EFFECTS,
A MAIN 1 2
5.7591 702087
8 MAIN 1 2 3

500101 -~ - 6e5736 - 7,8635 - -

C MAIN - 1

_ g 3-
600112 62197} 702390
ABY B 1 2 3
1 4eTB44- - ~Be54s 648383 - -
2 $02359 T24926 808887
ABY.C ) .2 3

1 5.2067  S.8814  6,1891
N S —6e8156-— 68127 *Q"mg. S

B-BY-C--- - - .}_', R Y S o N e ———

l 404532.  S,1168 5.4583
2 600599 549345 To7272

3- TeS212--- Ty8379. WSS
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Table 71

Analysis of Variance for Logioal Thinking Test

Subtest: Intersections

R

CELL-CHARACTERISTICS - - -

CELL N MEAN
A1 B1 C1 92  4.0652
A1 81 c2 6 Scea2
Al efx C3 45  4,6667
A1 82 €1 106 8,377
AL B2 2 63 Seites
Al B2 C3 34 6eelle

IR SN AR SN NP SN {2 AN I 780/ Mu 0 | ] ; i

A1 83 c2 66 6,048
A1 83 C3 o5 Teeses
AZ B C1 63~ 48413
Ah2.B1 C2 T3 46108
A2 B1 C3 8 62800
TTTAR B2 G156 64THO0T
A2 B2 C2 T2  6.6064
A2 B2 €3 &1 9.0826
A2-83 C1 - T4 - 8,8600
A2 83 c2 44 8,221
A2 B3 C3 54  9.57
_4

SeDe

2.1728.

9.528%
202666
2.7653
25687
26642

2,800!
209128

2.3029
203783

304623

24796} -
208116

Je2768

© 208008

3.139

2+8018

]

et St e KT WA AL L
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Table 72

Means and Standard Deviations of Scores on
Logical Thinking Test for White Affluent Semple

Grade

2 8.6

" Mean 8. Mean 8.D. Nean 8.0.

Matrices nbr 273 28 1.7 580 2.27
‘Row and Column 13.96 3.28 5.5k 1.98  7.9% 3.20
Interactions 5.9 1.95 6.2 211 9.57 3.53
Total Scare 2270 5.15 28.85 6.60 33.65 5.53
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Appendix X
Table 73

W-awmm—mvtuw

Total Scores

Paw—

7 MeSe ) Y “.'.ilflﬂ
ToTAL 33,017 1136
SR 2T e——— ..mm._.,_.‘:'._ ——

g

—1008, 754 T IP2 8289 — —000¢- el
7190.028 2  39%,6604 «0000 T 3732
339,937 - 2 29,7096 «0000 00272
2
'Y

1945 T e —— 00t - - °
43,380 23849 0902 9019
40,193 2:,2004 0650 0023
T Te8T0 18Ry —— - 3oy .

ASC RN 3~
WITHIN 16,17¢ 1110

——




Table 74
Analysis of Varience for Problem Solving Test

Total Scores _
MMMM“W@W

MEANS FOR ALL EFPECTS,

R .

A MAEN 1 2
» 33,3849 36,0940
® Maiw 1 2 T
- 2976863519981 - S, a81R
—CMATN— 4+ 2— —3—
30,6067 3343500 36,0617
Ay o | ' 2 4
R— 209436 3334307 - 3951808
2 30,9032  37.7656 39,5233
ABv e 1 2 )
N 33,4605 3203998 34,3944
—— 353752030 T00R- - 37,0204
—~ -8y = 3 LI
1 29,7778 2000508 31,4600
‘2 35,0078 30,3718 36,828

e s 30 ieT 3002197  40,§911




Teble 75

Analysis of Variance for Problem Solving Test
Total Scores

Means and Standerd Deviations of Smallest Sub-cells of Experiment

" CELL N . MEAN S.De

AL B1.C1 90 28.6068  4.6649
CAE-BA-C 2 —69 2700635  S,e4n8-
Al Bi C3 35 3001629 $.4077
AL B2 €1 105 343183 4,275
— A1 82 €2 61326721 — 429160

Al B2 c3 36 33,305  s,5282
—A T8 3 C T I1s— 3756228 38864
Al B3 C2 62 37,4839 13,6563
‘Al 83 C3 46 39.43¢8 3,5381
——l—z—t—t—cr-ﬂr I 64081

A2 B1 C2 68 29,0735  4,7703
A2 81 €3 39 22799  s.3668
- H——ﬁ—z—-e—t*—!t- 37548080  -3;1184

A2 82 C2 70 36,0716  4,7222

D2 B2 €3 47T 39,767  2.4801
~—A-—8-3—C1—T8-—-38:6667  3,2700

A 2 B3 Cc2 45 38,956  3,7777

A2 B3 C3 ST 40,9478 32,1668

e -

i




Table 76

Andlysis of Variance for Problem Solving Test

Subtest: Sensing and Identifying (A)

e s b swme in e Bhan e - s

—TOTAL

MeSe D.Fe F-RATTIO PROB
I ——— 36—
21,748 1?

22162 — 1 10564828015
126,977 2 61,0082 «0000
18,456 2 8,867S " +0003
—12:963%——~- R 651996 - - 9028 -
9,240 2 404433 . «0119
1.562 4 « 7504 5603

1836 -~k {7380 - ~-256BT -
2.001 1119

21k

VAR

© 50078

« 0925
0121
o 0080
0053
60,0000

<0000
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Table 77 )
Analysis of Variance for Problem Solving Test
Subtest: Semsing and Identifying (A)
' Means of Main Effects and Intersction Groups
. MEANS FOR ALL EFFECTS.
A MAIN 1 2
646935 609886 .
[ (S
B MAIN | 2 X )
e T e er kT - 609808 - - 743706 -
.-..CWM“_ e am -l. PO T . 1 .
6,7489 606680 701062
}
—h-By N o —2— 9 i
i 6.2476 606977 71353 I
2 6,0958 702639 7.6060
A By ¢ 1 -2 9
3 —636582—— 626497 - - 6, 7727 -
2 6,839 606864 T+4396
B 8y ¢ 1 2 3
i 6.1159 3.,8971 6.8022
—3— 6T TE0 63939851, 5875—
3 T7.3549 1.1676 7.5894
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Table 78

Amalysis of Variance for Problem Solving Test
Subtest: Sensing and Identifying (A)
Means and Standard Deviations of Smallest Sub-cells of Experiment

CELL CHMARACTERISTICS
o w T s
— A 81— €190~ — 632000 — A9 4~
A1 A1 C2 69  6.,0000 1,4882 -
AL B €3 35 6,569  1,4782
A8 1—H05———6+5905 {58295
AL B2 C2 61  6.8361  1,6143

A1 B2 C3 36  6.6687  1,2189
A8 S et Pttt
A1 BY C2 62 T120 . 1.5082
Al B3 C3 46  T7.1087 1,433
A2 B3 60317 153792
A2 Bi c2 68 5.9 1.4e10
A2 B1 C3 39 604615  1,3543
AR BBt BP —6ePBIS - 142674
A2 B2 €2 T0 T.0029  1,4187
A2 B2 €3 &7 1872 178
—A-2-83 G178 - —TeBB6—— 142764 -

A2 B3 C2 45 Te2222 104754




Table 79

Analysis of Varience for Problem Solving Test

gght?lt: Clarification I (B)
NS

} “—Sﬁﬁﬂétr MsSe—— ——OeFy——-FoRATIO -~ - --PROB- - -
TOTAL 1,954 1136 '
} BETWEEN 40,378 17
A 414639 1 3043849 ¢9000
o e PO 1O e = BRI 7,868 - ¢0000
¢ T.789 . F 4 Z.6648 0039
, A’ 11.198 2 R.1707 «0006
———h - UL 2o aunemunatnt SESEISEES § [T IR - | I e
ac 1,358 4 «98A8 5864
ABC 14173 4 oAS60 *5081
__.m*_ %'.3” . .__’.%.” v r. s e ey e am e vemmwe e S
o

17

- VAR

01N
<2672
«005n
«00AR

06,0000

g g R AL WD T T

P
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Table 80

Analysis of Variance for Problem Solving Test
Subtest: Clarification I (B)
Means of Main Effects and Interaction Groups

—MEANS-FORALL EFPECTSy— -~ - oo

— A MATN- t e
4,9735 5.3779
8 MAIN 1 , 2 -
401976 $¢2644 6006582
C MAIN 1 2 -
' — v 1260 —— 540561 — 85,3466
— Ay 3 . ey
i 3,9453 9109 60644
3 4,4496 5,6180 600661
Aey ¢ 1 2 2
——t 9518 48496 — 841194
? 55,2908 802626 8.,8726
B8y ¢ 1 2 )
i 402452 40379 403092
- 2 —-Be2264-— 841937 - 8,3732 .
3 $,903% 3.9366 6,3556




‘Ef‘: Table 81

. 2
Analysis of Variance for Problem Solving Test -
Subtest: Clarification I (B)

| ? . Means ad Standand Devisticas of Seallast Sub-cells of Erperimnt

} :

b
Lo TECL N e S5D;

; Al B1 C1 9 3,967 1.3278

% AL B €2 69 3.0006 14207

; A S35 430206 —tipese—

; Al B2 C1 1085 49183  1.3806
§ w;l ) 2. ca2 o1 6.66;3 1.3740

— A 82— 3—36— 62— 1 ;9810

E Al B3 C1 114  SO7TIT 1,081

s et b e e

Al B3 c2 ‘62 S.8065 11,1138
—A B33 46— 64130 - L RO49—
A2 Bi1 c1 63 4.5238 1,1620
A2 mY c2 68 4,238 3,71
AR89 — 433897 1Yy
A2 B2 C1 32  5.5385  1,0030
A2 B2 C2 70 S.4857  1,3249
A2 BB 34T 8, 8208 — - ;n9R5—
A2 a3 c1 78 5,833 7964

A2 83 C2 45  6.0667 A893
A2 A3 €3 B 6P — 7062

219




Table 82

r"‘? R
Asalysis of Variance for Problem Solving Test
Subtest: Clarification I (¢)
- -SOUReE— S Y SO DKy~ FoRATEO -~ . - - BRO® - VAR
Tovay A 5,151 1136
BETWEEN 127,038 17 ,A
[ 169,805 1 51,6623 +0000 0284
- TR e 2 296751226 — 00000 - 3080
€ 41,458 2 12,6138 +0000 0130
AB 25,512 2 7.7618 +0007 <0076
Y 1 S - eee-00080 - . L@ 1.,8318 +1884 <0000
8C 3,496 4 1,0638 *3738 +0001
ABC 7.088 _ 2,1588 © +0710 ' 00264
~UITHIN - . 3,287 . 1199 . .
o

-
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Table 83

Amalysis of Veriance for Problem Solving Test
Subtest: Clarificstion IT (C)
Mesns of Main Effects end Intersction Groups

— MEANS-EOR_ALL-EFFECTSe- - e

- B8 - o Ps —. t -.‘ ..:- ,
b 703636 95039 108136
MAEN 1 2 |
¢ ! 9.,433) 6.8958 9.8%514
ASY n 1 2 3

i 7.1781 8.8107 1046686
5988 ——1Ov 19T 103990

—A—8y—€ - - S TONEREIEY S
i 9%.1172 8.5478 8,9904
2 9.7493 92437 10,1123
.8 BY C 1 2 3
¥ F+7000 ——To 1621 ——T:AROR— -

9.,0302 9.0879 9,%937
10,7696 1044373 11,2323

w | N




Table 84

Analysis of Variance for Problem Solving Test
- . Subtest: Clarification II (C)
Neans end Standard Deviations of Smallest Sudb-cells of Bxperiment

CELL CHARACTERISTICS
SSa T . N MEAN 8By
Al B1 C1 90 7718  1.8211
A1 Ri €2 69 6,955  1.0810
A LB € 3381706000  1,A818
A1 B2 C1 105 9.3163 2,095
A1 m2 c2 61 a0 2283
A1 B 6D 36— 8eBTE - § ATHS -
Al A3 C1 114 100896 1.320&
! - Al B3 C2 62 1000068 1,096
bR B33 —46-— 1100838 . 144901
A2 8§ C1 63  8,2222  1.,9045
A2 B1 €2 68 T.38%  a.e280
—4-3—8-§C3—39-—8+2864 150590

oy

A2 B2 C1 52 1043062  1.8182
~—A-2—8-2—C-2—T0-—— 93057 - - 19T
A2 B2 €3 A7 10659  1.m21)

A2 B3 C1 78 106795 1,338
A 283 C 2 48— 10T ——1en6st-

A2 83 c3 87 114211 1,388

P
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Table 85

Analysis of Variance for Problem Solving Test

e PGS T e I
PARETE e e o ;

— 3 et 2———18

Subtest: Problem parts (D)
;
MeSe . DoFe F=RAT10 PROB VAR
2,324 1136
121t N : e e
99,264 1 57,2773 0000 ,0369
243,609 2 140,6121 23000 +1R3? -

;0098— 000 -—
12,968 2 7.4808 0009 T008s

1.177 2 ¢ 46791 5119 0,0000

- 52119 --——o 8648 — 0089
1.971 4 1.,1370 03372 <0004
1:733 1119




Table 86
Amlysis of Varience for Problem Solving Test
?{ Jli aﬂNnttg)!!nbmim;nuto (p)
Meens of Main Effects snd Interaction Groups

MEANS FOR ALL EFPECTS.

.,-,v,w,w
W R
MtH !

o S
e -

——-

- A MAEN 1 2
g — TeIT0R— - —Fu99b— - - <o -
‘ .

.“u‘% RS

) B AN —3 S P
. 6.,7818 T.898 8.4089
b &

S C MAIN 1 2
7.5010 TedJ8S
’ E‘:: >

ASYR 1 2

arreren

)
8.0237

3
1 ‘—203.;; 70‘13.. _50.30';.3.

. v e ————— -

S Y Tel028—— 83778 . 8,8048 -
Y W A7 TSN WONUIUGUSI ] -9
1 T.2316 Te1923 Teh927

e rcamen e

" oma were s

? 7.9503 746867 8,354

W me s SNy W e SRR W

N 2 ) g - 1 2 7 B -
' 6,6294 603672 7.2570

1
2 7.9397 7+8902 68,1578

—3— 452098 —— 9135928888 —
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Table 87

Anslysis of Variance for Problm Solviag Test
Subtest: Prodblem parts (D)

mumm«»wmumuw

—CELLCHARACTERISTICS —— - - —--mmmen
' cELL N MEAN S.Ne

AL W1 C1 90 601000  1.6493
TAT 26— 6500 17808 =
Al W1 e3 38 700206  1.330
AL M2 €1 o108 7.8 ga3me

— A2 — T 1803— ‘ ~—1R0p——
Al A2 €3 36 7.5278 13,7968
A1 R3 C1 116  8e0014 1,169 R

AR 203N - 10849 -
Al 83 C3 e¢ se8217 *9829
A2 n1 C1 63 7587 1,393
A—R1—C-2 68606768 1.7487 -
A2 Bi C3 30 7.4072 1,780
A2 m2.C1 S2 83062 789

—A 3826 20— 8000013097
A2 82 C3 41 8872 .see0 |
A2 A3 C1 78 862 1.7

—A-383—C 2 45— 8 IVVB. 0608 .
A2 83 c> 357 .79 4526

. ,*‘



Table 88

Analysis of Variamce for Problem Solving Test

Subtest: Presolution (E)

SoOURee MeSo D.Fe FP=RAT10 PROS VAR
¢ g . TovaL 9000 ili‘n a T T
—QEVUEEN. - . —- 263963} -- .. I & Sa— Cee e _— e .
. A 314,699 1 80,2803 9000 JO277

. 1710.892 2 213,037 0000 308a
P e R et -+

e H 3 ki 1Q++1] 411! S 3

oc 2,700 . 4315 7883 0.90¢0
e~ O 1 0Re8—— aehe cWeks
WITHIN 6,257 1119 * » ke
}i?
azb
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Table 89

Analysis of Variance for Problem Solving Test

Subtest:

Presolution (E)

Neans of Main Effects and Interaction Groups

MEANS FOR ALL EFFECTS.

A MAYN 1 2
15,5787 16,6903
8 MAfN ) U 2 3
. 1357351 16v4C48 — 1851037 — —
—CMATN— —2— - 3 -
16.1822  15.5638 16,4576
o n ; e
-4 13,4257 —-15,5085 17,8019
2 14,0406 17,4610 18,5658
AByeC 1 2 3
1 15,7758 15,1975 15,7632
—3- 16,5800 15.930) 17,8824 -
‘-‘&sf"e‘ 3 -2 O .
1 13,8159  13.0591 14,3304
2 16,6062 16,0274  14.8206
—3 — 30512451 706048 - — 18,8217 - -

-
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Table 90

Amalysis of Variance for Problem Solving Test
Subtest: Presolution (B)

Means and Standard Deviations of Smallest Sub-cells of Experiment

—CELL-CHARACTERISTICS — —-

CELL N MEAN SeDe

Al BRI €1 90 13.3778  2.8662

A3 B €2 69— 129565 240378 - -

A1 ' B1 C3 3% 13,929 30092

Al R2 C1 105 15,9088  2.6765

—A 1 B2 €2 61 154262 —3,0666——— -
Al 82 C3 36 1%.194 20,4239

TRT By CTI II§ 18:0839 72,5045
Al A3 C2 62 17.209 245871

Al B3 C3 46 18,1522

201496
— A28 1€ 63— 14v2540— 24161 ——

A2 B1 C2 68 13.1618 2.4164

A2 B1 €C3 39 164,710 206945

—A2—R-2 61— 52— 130T 2450536 ——

A2 B2 c2 To 16.6206

244148
A2 B2 C3 47 18,4668 2,0816
A2 B3 175 18,2051 — 1,0950 —
A2 B3 C2 45 18,0000 2.2664
A2 B3 C3 ST 19.4912 11,7436

228
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Table 91

Analysis of Variance for Problem Solving Test

Subtest: Solving Problems I (F)

SOUREE MeSe  D.F,  FeRATIO PROB
—TOTAL 200 3336 v
BETWEEN 91,300 17
el 1704353 b $9,04A5 -~ - 0000 - ——
8 601,909 2 208,63%9 «0000
¢ 364430 2 12,6274 «0000
A 14,765 2 — S IR — —e0O64— —-
ac 4,092 2 1,4184 2611
ac 10,302 ’ 3.8710 0069
_aBe— 6536 S =7 - SN+ SR
WITHIN 2,885 1119
229

0380 - -
<2508
J0140
+ 0080
0008
00062

- G003 -
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Teble 92

Amlysis of Variance for Problem Solving Test

Subtest: Solving Problems I (P)
Msans of Main Effects end Intersction Groups

MEANS FOR ALL EFFECTS. ST
A MAIN T 2
9.6206 10.4388

8 MATN 1 2

3
---GeSBH—— 1094034 1141342

v O AN o e e R e

) 1
., 1040632 9.6865 10,3390
AByn 2 e
— i $,0275— 9,8683 10,9659 -
2 9,0766 1049385 11,3024
A By ¢ 1 2 3
—1 BT 92436 9 RSt —
2 1063496 1001293 10,8369
B8y ¢ 1 2 3
i 8,7087 7.9%99 8,9846
—3- —1056093— 99430 —— 10,4872 —
3

10,8715 11,1557 11,3753

P

230
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Table 93

£ Analysis of Variance for Problem Solving Test
Subtest: Solving Problems I (P)
Means end Standard Devistions of Ssallest Sub-cells of Experiment

@
i S

e
R
b4

CELL CHARACTERISTICS
CELL N MEAN s
~—A—8-1—€ 11— 90— —8:4333- - -1 (88510
Al Bi é'z 69  T.4493  2,2048
Al B1 €3 38  8.2000 201530
A2 —C 108 ——10e2871 - - L7266
Al B2 C2 61 94500 1,689
Al B2 €3 36 9.0089 2,6702
A A1 0064041 (8350 -
Al B3 C2 62 108226 1,3970
AL B3 €3 46 11,6368  1.4705
BB 163 —BeIML _1,0049
A2 Bl C2 68 8.4706 1,9383
A2 B1 €3 390 9.7892 2,220
A2 B3 G 1 821049615 . 1,2980 -
A2 B2 €2 7o 1044286 1,869
A2 82 €3 4T 11,4255 1,072
2 —8-3—61—T8——H+1026—— 143895 — -
A2 83 c2 45 11.4889 1,272

A2 B C3 ST 113188 .06

A e L e L I/

-

09665

4

21
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Teble Ok

Amalysis of Variance for Problem Solving Test

Subtest: Solving Problems IT (G)

MaSu-- - Bfy - PoRATIO - -PROB-

TOTAL 7.530 1136
BETUEEN 178,794 1?7

A 3600470 1 73,1446 «0000

- .’- » ha vemsemm svmess o men ._-’.}m..m_ - .._.._--..2.....-..- .23‘.,9"‘2. . .“”

¢ 79,903 2 16,2138 «0000

AS 390137 2 T.9418 «0007

- —AC 45O P 2G0RG- - - - 56103 - - -
8C - 20,359 4 46,1012 «0029
ABC BS540 - . 4 17338 «1390

W‘.__-___m’_-..__..-_._ - 1o et s eetes e

232




Table 95

Analysis of Variance for Problem Solving Test
Subtest: Solving Problems II (G)
Means of Miin Effects and Interaction Groups

—MEANS—PORALLEFFEETSy— - -

— AN @
13,6932 1¢.8830

—— v vear s swavamn - e

1 2 3
12,2364 16.8104 18,8174

1 2 3
—1432703— 1348121 — 143 P — .

2— ——
11,4878 13,9800 18,6119
12,9880 15,6408 16,6233

137819 ——13+2365 - L4eRbIE- -
14,7888 14.3877 15,8026

1 2 3

12,3738 11,3681 12,9872
1800371142718 .. 18,7424 -

15,4200 15.8167 16,2161

s e -




Table 96

Amalysis of Variance for Prodblem Solving Test
Subtest: Solving Problems II (G)
Means and Standard Deviations of Ssallest Sub-cells of Experimeat

CELL CHARACTERISTICS

3w aerey et —— e - o -

| ~ ceLL N MEAN $.04

| B N e [ W Wy Y WNEE TYV 11 TR ST T O—
4 at.

f 2 4 \/"}

Al B1 C2 69 1006522 2,0146
AR 351250000 - 26488
Al R2 C1 108 14,4381 202098
e 2 c2 61 13.55% 2.2042
—A T8 2 €3 3611904 - 3,020
Al B3 C11 114 15.0965 1,9999
AL B3 C2 62 15.5000  1.6962
—A1—A-9—C- 3461632391  1,R038 - -
A2 BRI C1 63 12,938 244021
A2 B) c2 68 }2.0&1 o z.se'il
— A 2R3 —I 130744 - 20867 ———
A2 B2 C1 52 15,5962  1.4988
A2 B2 c2 70 1449857  2.3986
A2 A€ 4T 16v I 150689 ——
A2 R C1 78 15,7436 1.7316
A2 B3 C2 45 1601333  1.7268
—A2P 3 €3 5T 16.1930 141280 -

o




Table 97

Analysis of Verisnce for Problem Solving Test

Subtest: Solving Preblems III (H)

e BOUREE- - - - - o MeBee o Bl - -FeRATIO .. -PRO®-

TOvAL 10,236 1136
BETUEEN 2%0,500 17
A $29.69% 1 R0, 4264 0000
8 - .. - 1611.27) - 26696080 - +0000
c 130.927 2 19,8794 «0000
AB $4,161 2 88,2238 «000%
S 3110 B pdTB2- - - 6298 -
. 8 2%5.286 4 3.A394 0045
) ABC T.216 3 1,0983 «3574
—NITHIN -+ SRS G

- VAR

J0214
+00n>
00000
<0064
0002




Table 98

Analysis of Variance for Problem Solving Test
Subtest: Solving Problems III (K)
Means of Main Effects and Intersction Groups

- MEANS -ROR-ALL-EFFECTSe— — -

- A-MAEN

- 2 .
16,9928 18.438)

i

1 - D JU
15,3026 18,2993 19,8400

iy e rim ey e emEan e ——ra

1 2 3
17,6561 17.12%0 18,3627

| 2 3

16,4231 17,2822 19,2732
1651821 — 1953163 - 19,8069~

—- —n e -y
17,0088 16,4360 17,8339
18,2098 17.8141 19,1918

——

——— -

3
—1553381 — 1433272 162428
16,5491  17.5340 18,8147

19,0752 195140 20,0309
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Table 99

Amalysis of Variance for Problem Solving Test
Subtest: 8Solving Problems III (H)
Msans and Standard Deviations of Smallest Sub-cells of Experiment

-

—rt

ree i am et o e are

CELL CMARACTERISTICS

...___e%_u......__“__.-.*‘u e '5'69""’"‘.
Al M1 €1 90 14,5333  2.7078
Al R) c2 69 13.5072 3.4241

ARG — 8 15,2206 - Do lebb- -
Al W2 C1 105 17,7905  2.%408
AL B2 €2 61 1606393  2,4333

c A B2 336 -17e016T . 4e1708
AL B3 €1 114 18,7018 2.3117
Al B3 C2 62 19,1613  2,m79

A1 B3 €3 46199565 23,2088 -

A2 B8] C1 63 1661429 707407

_—— . [T ——

A2 R C2 68 18,1671  2,0232
B BB DD 1T0R568 204922 - -
A2 B2 C1 52 19.3077  1.6749

» e

AT 18 Rt — 2 83—
A2 R2 C3 47 20,2128 11,1967
A2 B3 C1 78 10,4087 2,033

— A2 H3--C 248 1998667  1,A902

A2 B3 ¢c3 97 20.1053 101754

1 - o ———— ——— $te s

R

-

37




Table 100

Neans and Standard Deviations of Scores on
Problem Solving Test for White Affluent Sample

Meun 8.D. JMean 8.D. JdMean 8.D.

Total 3859 b.kS 3B 349 k.S 2.48
Sensing and Jdentifying 6.35 1.36 6.58 1.26 7.66 1.k6
Clarification I 92 135 573 107 6.31 .80
Clarification II 8.9% 1.86 1058 1.58 1.5 1.5
Problem Parts 7.9% 149 8.8 108 8.71 .62

Presolution 15.29 2.39 17.15 2.22 19.18 2.06




Appendix XI
Table 101

it Analysis of Variance for Response Style:
Cognitive Preference Total Scores

4 Source N.8. D.Y. P-Ratio Prod Var

Between a9 1

] A 78.142 1 . TTTh 0003 .0168

B 179,906 1 32% .0000 0381

[ c 33.571 2 . 6.3485 .0023 .0130

, AB 219 1 013 8334  0.0000

AC 6.100 2 1.1611 3137 ~000k

3C 3.303 2 6246 5408  0.0000

] — ABC 8.1 2 1.5501 2111 .0013
% ~)  Within 5. T54




. Table 202
A’ o Analysis of Variance for Response Styls: chiti'vo Preference

Total Scores
Means of Main Effects and Interaction Groupe

R T T s

il

]

MEANS FR ALL EFFECTS

S - wy msmme me s ceemw e

: A MAIN 1 2
: Te8%87 8¢5287
b i oo e s . . -

B i maul

- evam n ceve R TI

8 MAIN

' 4
. ’ T 7459837 TTUReS89Y T Tt -

S S —
3 8.2168 708024 845620

e 2 - Eeeea s e e

ABY S 1

- -

[ SESTTIY . - sem o pems =

1 TTTTYIIESe TR ITI T T e
2 8.0810 940064

8 e Biesn * S cirmeet cm—— - -

A BYC v 2 3

]

1 747390 Te6044 8.1927
e g e SRS P59~ BT

R - g

- W'r--.'m!”-l.— o wqm——-

1 7.851% 17,2037 8.0392

Crme o e WA S gam - A L vy e S

2 8+5816 804011 9.0847
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Table 103
Analysis of Variance for Response Style: Cognitive Preference

Total Scores
Means and Standard Deviations of Smallest Sub-cells of Experiment

CELL CHARACTERISTICS 7 k
CBEE N MEAN - Sape e oo e

Al B1 €l 100 T.5500  2.m195 e
Al B1 €2 62 7.0161. 2.1861 ) i
AL 8L 63— 34— TeAT08 - Re6#2T - - -
A1 B2 C1 11 7.9279  2.2872 '
Al B2 C2 66 8.2727  2.2366 o
Al B2 €3 47 89149 - 251481 - - - - - e
A2 B1 C1 52 8_.1538. 243713
A2 61 C2 69 7.3913  2.3528

- A2 B1 €3 SI  B8.6078  2,4090
A2 B2 C1 68 9.2353  2.4i34
A2 B2 C2 51 B.5294  2.0722
A2 B2 C3 S5 - 9,258  2,5475

2k
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Teble jol
Analysis of Variance for Response Style: Locus of Control

Total Scores

M.S.

o
o

i [ !
.
- ot
i Il SRR YT LRI, BB
Ll o o i b s o ot Eashiu il dnR A R

¥-RATIO PROB VAR

25.620

263.435

30.225
1877.105
234.297

14.909
29,045
18.146
22.033

¥

Lot
!

1.378 -2399 .0083
8501% .m .I%S
10.63"0 +0001 .01].5
T 21539 .8580 0.0000
6767 5132 0.0000
1.3183 'm om -

-8236 5122 0.0000

1

gérww»ww

2k2




Table 105

Analysis of Variance for Responce Style: locus of Control

Total Scores
Means of Main Effects and Interaction Groups

MEANS FOR ALL EFFICTS.
: A MAIN 1 2
_ 9-9396 9.5995
B MAIN 1 2 3
12,1301 8.8486 8.0499
C MAIN 1 2 3
10.2h54 10.2407 8.8225
ABY B | 2 3
1 12,541k 9.1309 8.1k66
2 12,2789 8.5664 7.9532
AEY C h X 2 3
1 10,5333 10.5318 8.7537
2 9.9575 9.9496 8.8013
BBYC 1 2 3
1 ' 12,4063 12,7709 12,0532
9.3692 9.4610 7.7257 ,
g 3 8.%03 eom 60%

3 243
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Table 106

Analysis of Variance for Response Style: Iocus of Control

Means and Standard Leviations of Smallest Sub-cells of Experiment

CELL CHARACTERISTICS

Al
Al
Ad
Al
Al
Al
Al
Ad
Al
A2
A2
A2
A2
A2
A2
A2
A2
A2

CELL

Bl
Bl
Bl
B2
B2
B2
B3

B3.

‘B3
Bl
Bl
Bl
B2
B2
B2
B3
B3
B3

c1
ce2
c3
c1
c2
c3
c1
ce2
c3
c1
c2
c3
c1
c2
c3
c1
c2
c3

Total Scores

63

100

YEspveNBsesaEes

o4k

.

12,5667
13.0794
11,9783
9.7000
9.5161
8.1765
9.3333

9.0000-

6.106L
12,2459
12,4625
12,1482
9,0385
9.kos8
7.2549
8.5882
7.9804
7.2909

8.D,

5.1757
k. 7733
5.1833
3.8756
b, 5222
b,267h
4,9860
4,8453
4.6822
4.5777
4,6876
3.5996

3.7780
b.26l5

5,141k
,8043

RIS

5.5133
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Appendix XII
( “ .Table 107
Grade Two Variable. Names and Numbers

Word Knowledge

Word Discrimination

. Readi

“ConseFvation

MIBS

Concept Formation Total

Matrices

Row- and Column

Intersections

logical Thinking Total

Internal External Scale

Socioeconomic Status”

Problem Solving Total

k.. Sensing and Identifying
’ ‘Clarification I

- 16. Clarification II

17. Problem Parts

18. Pre Solution

19. Problem Solving I

20. Problem Solving II

21l. Problem Solving III

'S\0.0DQ OV FW N W

RERE

=
\.ﬂ

22. Words
. Sentences
2k. Commas

25. Other Punctuation

26. Average Sentence Iength .

27. Standard Deviation Sentence Length
28. Average Word Length

29. Standard Deviation Word Length

30. Vision 1

31. Vision 2

32. Vision 3

: 33. vVision 4
3 34k. vision 5
- 35. Vision 6
36. Vision 7

37. Vision 8

38. vision 9

39. vVision 10

4o, Oral Paradygmatic
k1. oral Homogeneous

ho, Written Paradymtic
43. Written Homogeneous

2h5




VARIABLE

10

11

12

13

14

18

16

W A AP T e
LT $‘(f1xmvmswaﬁ,ﬁ2fﬁﬂa,z§¢
. o ot 4

1000
o779
«807
157
220
«205

«375

<084
413
=o2R9
316

YY)

#h
¥

4

1,000
0695
2]24
«270
193
348
« 267
056
2373
=255
o219
413
o267
s240

0252

o SRR IR

CORRFI ATIONS

'Y S 6 L4 8 9 10

1.000 .

0205 14000

e340  ,332 1,000

285 951  ,008 1,000

%11 G326 350 LI39) 1,000

287 J212 211,209  ,412 1,000

126 136 .129 158 .09  .106 1.000

o458 326 4328 <386 856 <618 o387 1.000
0322 =olBl 2,232 .-.230 <=.264 <=.178 -,160 =207

0321 L1219 L038  L112  ,148 088 .mmwww 166

515 265 (331 L3164 L4431 ,355 L0988 ,S505

.328  L109 275 182 ,250 ,273 ,039 ,293

208 .198 ,2l0 ,235 ,240 L181 079 265

325 ,235 ,269 ,285 ,283 ,202 118 325

it 5 G R

"

b
-y

P

11

1000
026
.e359
=267

173

o,241

12

1,000
2N
=, 046
<188

Jd97

12 14
114000
«633 1,000
.504 283
625 282

2406

1.000 _

720

1,000

IC

Aruitoxt provided by Eic:
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17

18

19

21

22

23

24

26

27

29

30

3]

32

VARIABLE

e363
e346)
.uew
+381
« 389
«40S
* 344
290
347

IQOON

¢330

«322

«265

348

3467

*388

338

*193

0163

-.O.QO.*

=024, 24015

o460

368

o182

*146

0129

527
036]
0322
2224

+ 384

.3R8

o405

o391

R

«458

«465

« 406

2297

319

-.Qﬂ@

«060

508

o391

o126

181

o263

o106
100
-e015
«206
«e036
007
0133
.08

o440

o296

0272

0339

0181

o243

260

«157

« 051

056

0063
<057
+06S
289
o179
<469
302

«323

.221
0297
«217

o264

o140
*101
2006
194
=s011
028
207
«099
«492
326

309

f

CORRFELATIONS

«355

0334

0292

«381

0376

232

«207

o106

0139

=094

011

258

«206

+«590

o448

o430

7

0248

29

270

«308

308

«156

«096

+059

150

«036

200

o118

192

«378

«0%0

-e0013

«103

«070

069

-e012

0067

=.051

=.020

o007

-.°°~

o171

308

0348

10

391

387

355

+438

o436

o176

+089

« 204

OOOOO

-OOOO

281

206

+489

VY

11

-o284
=313
-o237
-y 276
=.303
=e213
=¢198
o073
-e162

040

«009
ve186
=ellé
=172
mﬁow

o017

12

o226
<108
228
253
+ 264
233
264
.82
olls
=.050
-,083
198
127
0,000
0.000

13

o7
.783
78
.853
.877
2317
«202
.160
251
=0 048
.021
.379
$242
.216
«398

258

1e

o312

+ 759

¢339

+161

«383

o154

«108

«023

=, 045

« 066
0277
«186
0060
°133

0203

15

o186
«632
o215
o247
+236
«220

°187

102

189

0253

187

=s111

019

16

302

«839
299
«356
352
onoo,
0156
o154
« 225
027
oebnq
.308
o217
183
*e 077

=ell12

'@

247
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VARIABLE 1 2 3 . S 6 7 8 9 10 11 12 13 16 15 16
33 « 094 ¢031 =,0Rs o038 «204 «09S « 288 «157 «530 o445 =4182 0.000 «537 «315 «087 ¢ 295
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39 -o 126 e 062 <,068 11 «376 562 388 «301 «,0857 <837 <196 0,000 Y Y <125 «26S o236 <D
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VARTABLE

17

1a

19

20

21

22

23

24

25

26

17
10900
o382
452
+T03
823
+»236
269
*187
166
=062
=e022
271
103
*307
376

¢335

18

1,000
2395
0446
*456
»26S
e168
o118

0202

0254
2160
0017

«029

19

1000

921

+879

o194

o174
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Table 108
Grade Four Variable Names and Numbers

Intelligence-Verbal
Intelligence-Non Verbal
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Reading Comprehension
8Spelling
Capitalization
Punctuation
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Arithmetic Concepts
Arithmetic Problems
Conservation
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Standard Deviation Sentence Length
Average Word Length

Standard Deviation W Length
Oral Parsdygmatic

Oral Homogeneous
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Written Homogeneous
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Table 109

Grade Six Variable Names and Kumbers

Intelligence-Verbal
Intelligence-Non Verbal
Vocabulary

Reading Comprehension
Spelling = -
Capitalization
Punctuation |

Usage
Maps

_Graphs

References
Arithmetic COncepts

‘Arithmetic Problems

Consmtion

-MIBS

Concept Formation Total
Matrices

Row and Column
Intersections
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Internal-Extermal Scale
Cognitive Preference
Socioceconomic Status
Problem Solving Total
Clarification I .
Clarification II-
Problem Parts

Pre Solution

Problem Solving I
Problem Solving II
Problem Solving III

Hrittcn Parulvmtic
Written mneom
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.008
=,03}
-, 130
-,105
<151
0113
«208
0204
«186
o246
-, 087
-.100
176

«180

«00S

+083

«027

133

o101}

173

o124

0286

«2}8
0158
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0198

190
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CORRELATIONS

VARIABLE 33 34 35 36 7 a8 39 40 41 42 43 46 4% L 1] 47 4

33 . . 1.000 .. .

e 38 9680 __ 1.000
.. 3% " 2397 <305 1,000

36 © 0288 mNOD +138 noﬁﬂo ,

L N . =e007 _=2569 =,041 <-0087 1,000

38 o108 =439 <,017 =.033 .624 1,000

< -39 . a039. #085 | 302 =4003 =,076 =.067 1,000

s
p—
H

j

. 80, . . .e125_ 2185 . .239 08B =,090 =,106 .733 1.000

26

A1, o286 L188 211 096 ° L0885 105 ,192  ,089 . 1,000

. e 82 e341 o186 L2606 L1063 L0668 210  ,260. .120..._,801 1,000 ) . ) |
- 43 305 160,165,165  ,122  ,201 153,063 _ 650 775 1,000 L
N o 0308 o183 4223 _ o156 ¢111 _ 198 4219 <098 <895 940 891 -..moa.... )
e 85 =e089  =el160 =,137 =.028 151 ,058 ,028 <=,059 396 244 .,~.o+ «331, 1,000 ’ *
22093 <=,1)6 =.007 .'—..mo. 076 (038 =,028 L8402 257 275 339 959 1,000 : ,,
.. 2067 .Jbbub‘.,bwwa, 4.@WD 032 L1950 «107 0325 4338 . 234 UNOV ‘ pWOQ, 1.000 .

-~

. ..e067 u,.pu.m 0085 <,068 ,019 L1486 L2100 330 L343 L276 L339 667 ,643 °987 1000
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Appendix XIII

. Table 110
Grade Two Varisble . Names and Numbers

Word Knowledge

Word Discrimination
Reading

Conservation

MIBS .

Cuocept Formation Total
Matrices

Row and Column
Intersections

logical Thinking Totul
Internal External Scale
Socioeconomic Status
Problem Solving Total
Sensing and ldentifying
Clarification 1
Clarification 1II
Problenm Parts

Pre Solution

Problem Solving I
Problem Solving I1I
Problem Solving III
Words

Sentences

Commas

Other Punctuation
Average Sentence length
Standard Deviation Sentence Length
Average Word length
Standard Deviation Word Innsth
Vision 1

¥ision 2

Vision 3

Vision 4

Vision 5

Vision 6

Vision 7 .

Vision 8

Vision 9

Vision 10

Oral Puud:mtic

Oral Homogeneous
Written Paradygmetic T
Hritten Homogeneous
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OBNPASOWUWN -

12580

12.590

o791
oA33
o760
=010
*309
095
220
183
o043
o230
=e15%3
*2%0
0224
0245
«1R0
o132
o126
o210
0149
168
0149
*393
314
256
139
-9083
o0%2
0628
%198
«07%
e 089
0246
e 075
o128
217
Ivmﬂn
=099
*188
o224
0262
207
o796
o732

&f%&hﬁﬁ%

12,69

31,481

|0~’°
-o182
o287
=001
L3 LY
-e120

. =e 148

=208
=,007
=233
o136
=o19]
=792
=e38]
-e0%8
=184
=684
Ioﬂﬂ.
‘....c
=924
=938
s 159
=160
o047
‘IOO'U
=018
<030
-, 146
«014
«03S
-, 458

| o132

=487
-, 058
«.338
=304
=272
l..n‘
-9 309
‘.o )77
.|0~°‘
-o167
o068

A
2 vty i

" VARIMAX RGTATION
. s 6 7 s 9 10
PERCENT OF VARIANCE
4,008 To482 3,584 4,260 4,003 6,040 3,389
CUMULATIVE PERCENT OF VARTANCE

366119 43,601 47,185 51,446 55,489 61,929 65,318

14 ROTATED FACTOR LOADINGS
IQOU‘ “e150 0042 0020 =,071 «,07¢ ~,02})
=el3l =,143 o116 =4113 <032 =,068 =,034
o022 =o079 =,000 <=,09]1 =«,205 «,108 0101
ol =082 «071 o024 0056 «,093 «,038
o189 «,181 007 «050 =.0089 056 201
«008 =411 «05S «048) o017 «,087 037
o076 =4,136 0242 0044 =234 «4l73 +074
00591 =,066 =,158 - ¢036 o066 «,163 00456
l.@@' l.CNU 0°'~ 0’0“ 0‘.’ '0°.0 |.°°’ -
eel82 =,130 155 0306 =,122 =,167 «042
0032 o111 J118 =198 (137  ,295 =.650
o089 «,117 =,033 0081 «,127 ©,220 =530
Iocﬁb, w446 0°.U OOU- IOOUO IO~@. 0~0~
o002 <0404 - 267 =4059 242 o068 523
0016 =,801 =4060 ,L01a ,L010 =,100 =,117
o@hp, o854 «.12% 0112 «,16]1 «,175 «,004
o000 «ol17 (287 = 043 «¢232 «,328 L0641
<020 I1.- _ «073 o016, 4013 <,l02 295,
o019 = UTT «o142 088 L0377 <,016 =,016
o017 =121 «001 006) =,069 «,118 ~,029
Io@bN -.110 « 066 0019 =,112 «,18]1 «01S
oObO, -e120 cl10ﬂ° . =e083 =,080 <058 QOBN
308 =,000 =,092 <~,106 «074 «007 -,008
0031 . =,058  «,049 "o°~u‘ o742 «4,023 <,054
=el2]l =4116 °017 0TS  «=,146 «,068 2040 .
o839 «,033 L0808 L0000 «.I13 L0900 <«.079
0¢00;§|03°ﬁ ”IOOOO IOOUU OOO~ I.G'ﬂ OO‘N
N o@@‘ I0~N~ o337 o00R.  ,008 =,136 «026
0003 ©,098 =,272 «,033 «,1080 «,136 0042
“ollé «0150 4134 (097 «,126 «,087 P22
«e070' o223 097 o172 o168 o148 =,071
o099 199 ' 747 o267 023 «,007 ~,001
073 «,258 . ,186 .700 =.030 139 126
OCWO 0°~° IOOOQ 0048 «004 IOO“U 09'0
IOQ" 0~0~ ION.O ,IOOOO IO°‘° IO’OQ 0“~n
wells =,133 0202 «,202 oll6 «o406 201
o021 =,270 0213 =,408 «,6%58 o214 =~o,032
o203 «27T7 =4,333 0026  «,527 «10S o125
QNQO w264, o122 o212 «019 o128 «,272
e013 =175 ,_o°~0 016 0040 «,887 ~,007
eVl «,219 «4013 «06% +0T6 =857 «,003 -
007 “e126 4109 0168 =,069  «,307 o048
-o0i0 =e136 o194 0142 «,0408 o327

PRI L 'gog An X
TIPS A SO LW v

R <P «r§ S .an 15 i

+076

11
Te428
T2.74S

«013
=903%
=el48
o894
=eS81
-e934
o259
=9049
-9 096
=230

133
-e066
=elél}
=+ 004
=138
-e 28

“el06 =

-e102
=070
=083
=elll
IJOUQ
o031

o116
o134
-e036
=e002

I.”ﬂ’,

~=143
=343
IOOOO
=303

o120
o207
o278
=328
=069
o184
IQHNU

12 13 ) T3

5,513 2,946 4,180

78,258 81,204 85,384

=,08% « 283 I.:‘u
=123 0042 =4025
~s101 o264 =,030
=098 0198 =,064
o098 ~.250 o128
~ell2 «092 =,012
=662 =,102 =,187
o748 o140 « 090
-e120 «130 oN93
=, 758 «008 =,098
«e080 =ol17 «207
olbe o087 =4,233
~e167 0023 =,068
“s179 <056 053
Io°0~ 0101 =,040
e 042 «008 =,0878
-e089 l.ﬁn. loﬂc’
-el43 «028 =,026
=083 o157 NS0
*e136 « 054 =,075
Io-3 0012 =4,0n89
=+084 0103 =,484
=043 o159 =,758
«007 «278 087
=064 o750 <13
030 =,072 o570
0031 . 042 =,089
o154 «407¢ -, 095
»e169 Imﬂpw -,057
“2167 =.099 o116
«e33) 4067 =,100
=e090 1s .32
=096 =,183 o012
«ol6T7 =,087 =,145
=e020 «,06]1 393
=:009 «,104 IQUNN
l.N“ﬁ |.°ﬂ. Oﬂnu
=s048 ~,182 139
‘o822 =o158 160
=e)66 <046 «031}
) Ion‘u - 0097 016
“s072 =4124 =,168
“.048 =,15]1 =.228
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Table 111

Grade Four Variable Nemes and Mmbers

Intelligence-Verbal .
Intelligence-Non Verbal
Vocabulary )
Reading Comprehension
Spelling
Capitalization
Punctuaiion

Usage :
Arithmetic Concepts
Arithmetic Problems
Conumtion

NIBS

Concept Formation Total
Matrices -

Row and Column
Intersections =
logical Thinking Total
Internal-External Scale
Cognitive Preference
Socioeconomic Status
Problem Solving Total
Sensing and Identifying
Clarification I )
Clarification 1I
Problem Parts

Pre Solution

Problem Solving I
Problea Solving II
Probiem Solving III
Words

Sentences

Commas

Other Punctuation
Average Sentence
Standard Devisf:ion Je Jangth
Averags VWord lLength
Standard Deviation Word Length
Oral Wtic :
Oral Homogeneous

llrittn Paradypmatic
Written Homogeneous

7




T e B s M b 1t e S n G Y U e M b 053, s B i S Bl S e o g TIETT A e & wh Bk o T R
, : ' g . ¢
m VARIMAX ROTATTUN -
| ! 2 3 “ s 6 .. .8 . 9% 1D 11
_ ' PERCENT NF VARIANCF-
PVe843 11037 D. 103 helbdT 6,471 Be679 44578 4,158 3832 3366 2.579
e e - eem . CUMULATIVE PERCENY 0OF VAQIANCE . . ... ...
200443 314480 39,543 46e0/0 52,540 98,219 62,797 664955 70387 73,752 764331
11 ROTATED FACTOR LOALINGS
. 1 o817 ~elé2 0l4B aol(. 2,187 . «,123 =,02]1 «.026 . «,005.. ,13¢. . 013
2 0685 =o{H6 . 009 “edDf @l =,123 097 «037 =16 «180 e035
3 o773 =e163 ol74 2,180 =003 =,128 =,018 o047 «080 «.004 =o”1Q
- & o195 | 2elSh. . o002 mlR4 . 2,061 ..=,102 _ 008 «,108 089  »,02) =, B _____
-1 o764 «U03 «213 V7 =122 =,008 0083 =,123 085S 04l «03?
[} .ﬂbn lw.cmvmw ' .N.d.m... l.o~0 l.bnw l.,—UO .——ﬁ l.N’ﬂ .OOQ l.OOU .OWG
ﬂ. PNJU '.CmN Y M”.N '.h,P.N; N ,..O.pmﬁ - ..ObN..u e ;b — fF.Pp..!.. l-.b.o.oyzl!!’g‘ﬂl e ~\°\m - -
A oﬂ&w 183 OONO !OCGN loabw loowc loOUO loOOG onNO oup@ o°m~
Q o780 3 0127 melb .17 -e123 o104 «006 «049 0026 e 075
10 «708 o 00087 wmedlY. 2192, w098 gl U} - LeB1A. 022 . 183 o098 ..
‘ 11 o181 ¢ Luv 0001 ' 2408 4,027 =BR9 =,019 =«,032 «090 2093 =4080 -
. , 12 0245 22276 =40R2 =,€U6 =,0B9 =¢b 3 o090 - o078 =,006 <-.110 +270 “~
\ 13 210...%e21L. .. ¢036.. =248 24003 _=0920 .. 4030, _ o006 . 2069 .. o027 . o054 _ NG
16 4Pl =222 e 0R3 = 9281 =14y =4239 299 =,084 «,09¢ Y-} 0041 ~dJ
A 18 0292 lucm.ﬂ -e248 -o2d? “.128 =,251 0026 =,178 «e025 «,150 205
\ 16 0226, =2131 __a114. eolB) 2,005  *e087 .2.138_ 2008  L077__ 082  =al15. .
17 0439 =204 0011 = 779 ~g111 =,234 08?2 «,115 «,022 «033 «032
1R e 229 s8]l «,204 s US4 0046 074 o081 @411 w0654 =,189 =.769
19 ... _. 92399 =218 .2.008  «adf2 . 2013 077 =.034 =096 . _oUB4 =009 . 075
20 02685 =,235 0094 = lYE 2,191 «,146 =,030 «253 «072 o %02 <~—4422
NM omﬁﬂ l.o.ﬂ&o oovs— lou&.ﬂ OOOW.N lonNO. OOUW loOUO OUOO oQ&- OOFG
22... ... 0134 . 2elAT. 2,038 _»a026. 2,117 =121 _ .042 L034 _ ,912 L0285 __ .02 . .°
! 23 o224 =206 o044 lo@hO -oH837 =4013 «019 =,005 «,028 «078 009
24 0221 =0246 el34 a,UbH 2,878 «=,06) <,000 <,033 «020 =o.062 003
cB8n . 20B6 _meH02. | 062.. wedd2. 20070 =.067. . .000 2057 2178 «063 =020 _
' 26 0245 =,270 0086 =,UbT =744 «,110 0027 «,003 907 ~,038 o012
M( . a7 ¢177 =470 d0HE =, U%% =,143 «,)127 o012 «,093 =.084 017 «03%
. 28... .. . e172. 3929 . 4003 . «u0l0 _=4147 =,112 ,028 =,070 <.018 080 020 .
29 o1A2 =eY57 e 079 e U882 «,126 =,114 «007 =,033 «032 o043 «013
30 0349 =ei28 0112 =ollb «,074 0012 =,234 =,757 =,038 0140 =075
R § TR S | i ST X (Y. V- ifgeLF.ILfF%VOEL.E.,IEII
32 476 ) 163 lc.,:.»mv o159 «,068 0004 «,220 =,114 o460 =0072
33 0117 =089 «,02]1 «,0¢7 0068 =401 D1 =,128 +V40 «810 0135
34 mal 1B 0018 G016 093 2 038 050 =, 856  ,140 «,106 046 001
35 “e120 14 «074 OCWO 0066 =,009 «,79R =,136 o054 =,072 2014
36 «S97 =s030 oNnQ et looae lowON «170 =.116 loOOG «2050 -e 092
W37 . #6583 %e08) . 22031 .. %88 2,159 =144 __a040_ =093  =.263 032 =137
38 0220 =2134 eB73 «,004 «.082 =.025°  .,007 0168 ao00 «el129 =~e014
39 e226 =211 o8Ol <UDl 2,082 <=,047 «017 o118 2,013 <4110 =«e015

A0 ... .. 8232 _=2086." oT85 5033  =,053 =.026 _=,09_ _ ~,309 _ 002 .189 _ .127

| _ a1 77192 e ubB e80T o056 =.049 =e018 =e050. <.256 ~.006 o185 o110

o - R o A— wabwn ke oy e
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33.
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Teble 132
Grade Six Variable Names and Numbers

Inteliigence~Verbal
Intelligence-Non Verbal
Vocabulary

Reading Comprehension
Spelling
Co,pitalization
Punctuation

Usage

Maps .

Graphs

‘References

Arithmetic Concepts
Arithmetic Problems
Conservation

MIBS

Concept Formation Total
Matrices

Row and Column
Intersections:

Iogical Thinking Total
Internal-External Scale
Cognitive Preference
Socioecomemic Status
Problen Solving Total
Sensing and Identifying
Clarification I’
Clarification II
Problem Parts
Pre-Solution

Problem Solving I
Problem Solving II
Problen hlm II1
Words

Sentence

Commas

Other Punctuation
Average Sentence langth
Standard Deviation Sentence I.ength
Aver.ge Word length
Standard Deviation Word length
Unity
;Pevelopment.
Imagination

Overall Quality

Oral Paradygmatic

Oral Homogeneous
“Written Paradygmatic
Written Homogeneous




14,796

14,796

=es081

ll:u;bﬂlll;zzubbbniu A109 ., 2072 =e013 - W017..

[ 4 ’
VARIMAY ROTATION
4 3 4 S 6 7 8 9 10

PERCENY oF VARTANCE
8,743 8,517 6,927 6,380 4,267 6,593 40399 4,488 4,186
CUMULATIVE PERCENT OF VARIANCE

234539 32,086 38,963 45,562 49,829 56,423 60,822 65,280 69,466

- 12 ROTATED FACTOR LOADINGS ,

" TL 9673 o188 = )4l  =0007  ,L130 =0057 LI o162 «,034 L3119

2 , o113 2010 =,083 =,005 066 =e068 4382 L2609 =,003 083

3 0678 =018 <=.164 =,018 198 ° 054 180 062 -,008 196

4 ... 2236 _=2047. =,144 =992 0107 =,016 02586 2139 «,022. 262

s o679 2079 =,0°8 =,036 112 =,006 111 4202 <,049 ,L279

6 © 0636 267 «,106 o001 4029 =.118 [ 0208 o214 =107 4133

re e Ve o 2678 e228 24081 @oBi2 4106 .07 T ,226 4190 =060 L072
e o589 2214 =,104 <=,008 ,089 ,012 .213 L1185 .02 218

.9 0612 4088 =,110 =o129 087 =4038 <=,017 028 =,088 ~,029

. 10. cen0330.. =2068_. ».086. »,033 «028 =4,070 ¢163. . =,061 .«,089 =,015
11 o721  +291 =,009 =002 4091 =4038 4193 ,020 =.072 087

12 e801 2053 =400k 2,029 097 =,037 ,102 018 =,079 ,L107
130 . 2879 . 2317 __=,18]1.. «.034 2000 =,098 <=,050 =,0066" «.180 =,139 .
164 0112 2048 «,088 <,085 (131 «,068 ,082 ,051 =,913 ,124

18 0381 =,233 2,127 M9 038 066 416 0225 = 407 =,177:

16 ...028). =2066. louop oo 83 o117 =o028. 2% o158 =,0887 019

17 383 o166 =,148 . 16 o091 =,079 o827 =,068 *a,284 =,007

18 0185 032 < 187 o1l 4116 20095 (674 =.089 «,036 109
A8 0306 2028 2,143 00022 2072 =0045_. 4623 .. o169 o066 =o068.
20 0388 3137 =136 =012 .118 -,085 813 ,038 -,191 008

21 “e0TT =0299 o112 " o081 <=,038 =,025 =,082 L0185 L0890 033
22 2188 o330 = 084 ..¢J30. . 4036 . 4031 4403 _.020__ 0SS 118
23 0206 =2128 «,008 L0188 =011 =¢001 4271 183 -,228 =,068

24 0226 2074 =,666 <=.006 630 079 173 093 -,068 ,008
e 28, . ...0088 =2382 a 137 =el27 559 <208 182 ' (158 +.084 =,170
26 0108 3267 2,120 o072 (T4l =,014 L068 =,105 <,0%50 ,L031

27 v164 2200 =,008 ,0i2 839 ;=¢118 ,014 L0085 -,063 068
28 2120, .. 0068 =oT48. .=e078. 4487 0015 . <089 061 <.052 o064
29 0182 <018 <,148 2,065 924 L0586 4110 4103 =,093 <=,052

30 0148 2116 <= 878  L021 ,053 <,056 o118 <=,071 =,027 018
eI 0162 . L0102 2,908, 002 | 4072 =,053 .120 =,035 =,0409 ,036
32 0160 209" =950 =o022 o115 «.050 4120 <=,008 <.045 ,057

33 0168 3269 ,022 041  ,029 007 «o026 <809 «,189 =,051
3 ..ma;-.«pu»..n.pun‘-ipmwn. 0088 =591 080 o673 _»el32 <,03¢
uo 197 130 o001 o139 00601 0076 0107 «S73 =,010 o270

2134  ,008 =,08 0026 =¢101 093 L277 ,000 083
2812 =000 _=,092 _,00t% 0007

Ly

4 et
B s st Mo

=068 2147 0048 =,025 0036 o842 =,119 «088 0047 =,069

uo 0292 : 2113 =,008 -.ouo =e048 =4012 028 <024 =,037 847
\l!:!bb( ........ wunbf-hkbhH==,LODinn 12 =0011 =056 003 _ . .078_ =,078 o817
0222 0827 =e178 32 0032 « 063 + 056 «080 +008 0016

on 0207 © 3864 =,107 ° ..~e< .1008S8. 4063 028 J157 L084 ,089
43 0073 2826  =,033 o.)52 ,wbﬁﬂﬂé 2080 2100 _ o122 _=,020 . ,005%
. “e182 8921 =,118 a,196 ;.-oq 0083 L0661 o126 o014 040
4S =e002 0218 094 «,877 ‘,a98 0078 =,068 =,162 o,022 =,02)
48 20013 0228 108 e 862 110133 2071 _=.062 =,119. =022 _=e008
o7 0132 2116 =,187 «,0885 JoOdN =032 208} 0048 loooo + 051
.8 0126 o131 =,148 887 079 <,008 ,092 049 o013 L0642

4
su«?m;«&s}i{&;; lielbant  fadeats g?ﬁ. Ry g%h?@%ﬁ
» r , A

11

72,332

0634
=:028
3003
=068

<078
=2003
=,003
2081

0019

12

20438

74,1

071

=288,

=o034
=056
«211
0208
o218
0248
=308
=,198
o121
=005
=e109
=e003
o178
«08)
038
o164}
=4 069
o018
=464
=354
o026
=,03)
=,188
o122
0064
=e079
=063
«107
0068
«030
=e045

0057

o043
179
=037
=4020
o043
+0%9
o135
«0%6
=,201

. =e212




