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CHAPTER IV
RESULTS

This study investigated the influence of chronological
age and stimuli on the explanations of "same" and "different"
by young children. The data were organized and analyzed to
determine (1) appropriateness of responses, (2) mean number
of appropriate responses per item, and (3) classification of

appropriate responses into three response types.
I. APPROPRIATENESS OF RESPONSES

Referring to Figure 1 and Table II, pefformance on the
test as a whole increased with age. The mean number of items
answered appropriately increased from 2.1 (12 per cent) at
age three-years, six-months, to 10.1 (56 per cent) at age
four-years, six-months. The mean scores continued to
increase at a slightly slower rate from 10.1 (56 per cent)
at age four-years, six-months, to 16.7 (93 per cent) at age
six-years, six-months. A slight increase was demonstrated
between 16.7 (93 per cent) at age six-years, six-months,
and 17.6 (98 per cent) at nine-years, six-months. According
to an analysis of trend, there was a significant linear
trend in the data with respect to increase in age. A sig-

nificant quadratic trend dealing with the curve was also
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Figure 1. Mean number of total test items answered
appropriately by age group.
TABLE II
GROUP MEANS, CORRESPONDING PERCENTAGES, AND
NUMBER OF SUBJECTS ABOVE AND BELOW THE
MEANS ON THE TOTAL TEST
Age 3% 4% 5% 6% 7% 8% 9%
Means 2.1 10.1 13.2 i6.7 16.2 i6.7 17.6
(12%) (56%) (73%) (93%) (90%) (93%) (98%)
S Above 2 6 7 6 7 8 6
S Below 7 4 3 4 3 2 4




demonstrated, indicating that there was one point on the
curve after which there was a significant change in the rate
of improvement in performance. Upon visual inspection of
the curve (see Figure 1), it appeared that age six-years,
six-months was the point after which there was a signifi-
cant decrease in rate of gain in test performance. Linear
and quadratic trends together accounted for 99 per cent of
the variance in scores. Other changes in rate of gain did
not represent significant deviations (see Table III).

In order to analyze the comparative difficulty of the
tasks to explain differences and similarities, the data were
divided into two groups: scores on the Difference items and
scores on the Similarity items (see Figure 2 and Table IV).
Upon visual inspection, the curve representing the mean num-
ber of Difference items answered appropriately by each age
group differed from the curve representing the mean number
of Similarity items answered appropriately by each age group.
Despite the apparent fluctuations along both curves, trend
analysis indicated that 69 per cent of the variance in scoré
on the Difference items and 68 per cent of the variance in
the score on the Similarity items was explained by linear
trend. In addition, significant quadratic trends were
demonstrated for both groups of data, accounting for 24
per cent and 23 per cent of the variance in scores among the
Difference and Similarity items respectively (see Tables V

and VI). Again six-years, six-months appeared to be the
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TABLE III

ANALYSES OF VARIANCE AND TREND ON THE EFFECT
OF AGE ON PERFORMANCE ON THE ENTIRE TEST
ACROSS SEVEN AGE GROUPS

ANALYSIS OF VARIANCE

Source S5 df ms F P
Age 1634.43 6 272.40 20.77 <.01
Experimental

Error 734.56 56 13.11 - -
Total 2368.99 62 - - —_

ANALYSIS OF TREND

Trend ¥ % -Variance
Linear 97.65* 78%
Quadratic 25.63* 21%
Cubic 3.39(NSs) -
Quartic .07 (NS) -

*p €.01
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Figure 2. Comparison of mean number of items answered
appropriately on Difference items and Similarity items
by age group.
TABLE IV
GROUP MEANS, CORRESPONDING PERCENTAGES, AND
NUMBER OF SUBJECTS ABOVE AND BELOW MEANS
ON DIFFERENCE AND SIMILARITY ITEMS
8
ol Age 3% 4% 5% 63 7% 8% 9%
Y Means .8 6.0 6.9 8.6 7.9 8.9 8.8
2 (9%) (67%) { (77%) | (96%) | (88%) |(99%) | (98%)
w| S Above 2 7 7 6 8 9 8
ALS_Below 7 3 3 4 2 1 2
| D' Means 1.3 | 4.1 | 6.3 | 8.1 | 8.3 | 7.8 | 8.8
Ea (14%) | (46%) | (70%) | (90%) | (92%) | (87%) | (98%)
Eﬂ S Above 2 7 6 6 6 8 8
1S Below 7 3 4 4 4 2 2




TABLE V
ANALYSES OF VARIANCE AND TREND ON THE EFFECT OF AGE
ON PERFORMANCE ON THE DIFFERENCE ITEMS
ACROSS SEVEN AGE GROUPS

ANALYSIS OF VARIANCE

42

Source Ss af ms F P
Age 452.64 6 75.44 20.55 <.01
Experimental

Error 205.78 56 3.67 - -
Total 658.42 62 - - —_—

ANALYSIS OF TREND

Trend F % Variance
Linear 84.77% 69%
Quadratic 29.07* 24%
Cubic 6.18(NS) -
Quartic .99 (NS) -~

*p <.01




TABLE VI
ANALYSES OF VARIANCE AND TREND ON THE EFFECT OF AGE
ON PERFORMANCE ON THE SIMILARITY ITEMS
ACROSS SEVEN AGE GROUPS

ANALYSIS OF VARIANCE

43

Source SS df ms F P
Age 427.55 6 71.25 41.18 < .01
Experimental

Error 97.00 56 1.73 - -

Total 524.55 62 - - -

ANALYSIS OF TREND

Trend F % Variance
Linear 186,46%* 68%
Quadratic 56,15% 23%
Cubic 10.,29% 43
Quartic 6.31(NS) -

*ng .01
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point after which there was a significant decrease in the
rate of gain in scores on both parts of the test. Other
changes in rate of gain were not significant.

A comparison of the performance on Difference items
and Similarity items at each age group revealed higher mean
scores on the Difference items at four of the seven age
groups (see Figure 2). At two of the seven age groups, mean
scores on the Similarity items were higher than on the Dif-
ference items. However, according to a series of t tests
for related measures at each of the six age groups, the dif-
ferences in mean scores were not significant at the .05
level of confidence. Additionally, there was no difference
in the mean scores at the nine-years, six-months age group.

In order to assess the influence of stimuli on test
performance, the data were divided into three groups:
scores on the Object items, the Picture items, and the Word
items without visual referents (see Figure 3 and Table VII).
According to analyses of trend, linear and quadratic trends
alone accounted for 92 per cent, 96 per cent, and 97 per
cent of the variance in scores among the Object, Picture,
and Word items, respectively (see Tables VIII, IX, and X).
That is to say, at only one point along each curve was there
a significant change in the rate of gain in score. Again
this point appeared to be at the six-years, six-months age

group.
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Figure 3. Comparison of mean number of items answered

appropriately on Object, Picture, and Word Items by
age group.

TABLE VII

GROUP MEANS, CORRESPONDING PERCENTAGES, AND

NUMBER OF SUBJECTS ABOVE AND BELOW MEANS

Words « Pictures » Objects

ON OBJECT, PICTURE, AND WORD ITEMS
Age 3% 4% 5% 6% 7% 8% 9k
Mean .3 3.1 4.3 5.4 5.3 5.5 5.9
(6%) (57%) (72%) (90%) (88%) (92%) (98%)
Above 1 4 6 6 5 7 9
Below 8 6 4 4 5 3 1
Mean 1.0 3.8 4.7 5.6 5.6 5.7 5.9
(17%) (63%) (78%) (93%) (93%) (95%) (98%)
Above 2 6 7 T 8 9 9
Below 7 4 3 3 2 1 1
Mean .8 3.2 4.2 5.7 5.3 5.5 5.8
(13%) (53%) (70%) (95%) (88%) (92%) (97%)
Above 3 3 6 7 5 8 8
Below 6 7 4 3 5 2 2




TABLE VIII
ANALYSES OF VARIANCE AND TREND ON THE EFFRECT OF AGE
ON PERFORMANCE ON THE OBJECT ITEMS
ACROSS SEVEN AGE GROUPS

ANALYSIS OF VARIANCE

46

Source Ss df ms F o)
Age 207.87 6 34.64 19.10 <.01
Experimental

Error 101.56 56 1.81 - —
Total 309.43 62 - - —_—

ANALYSIS OF TREND

Trend F % Variance
Linear 169.,44%* 82%
Quadratic 21.12% 10%
Cubic 6.39 (NS) -—
Quartic .01 (NSs) -

*p <.01
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TABLE IX
ANALYSES OF VARIANCE AND TREND ON THE EFFECT OF AGE
ON PERFORMANCE ON THE PICTURE ITEMS
ACROSS SEVEN AGE GROUPS

ANALYSIS OF VARIANCE

Source Ss df ms F P
Age 168.10 6 28.02 16.12 <,01
Experimental

Error 97.33 56 1.74 -- -
Total 265.43 62 — - -

ANALYSIS OF TREND

Trend F % Variance
Linear 71.45%* 74%
Quadratic. 21.20%* 22%
Cubic 3.07(NS) -
Quartic .01 (NS) -

*n<€.01
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TABLE X
ANALYSES OF VARIANCE AND TREND ON THE EFFECT
OF AGE ON PERFORMANCE ON THE WORD ITEMS
ACROSS SEVEN AGE GROUPS

ANALYSIS OF VARIANCE

Source SS af ms F p
Age 184.76 6 30.79 17.10 <.01
Experimental

Error 100.89 56 1.80 - -
Total 285,65 62 - - -

ANALYSIS OF TREND

Trend F % Variance
Linear 78.75%* 77%
Quadratic 20, 49%* 20%
Cubic 1.74 (NS) -
Quartic .55 (NS) -

*p<€ .01
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A comparison at each age group of the mean scores
obtained on the Object, Picture, and Word items revealed
that mean scores on the Object and Word items were essen-
tially the same at all age groups (see Figure 3 and Table
VII). The mean scores were slightly higher on the Picture
items than on the Object and Word items at six of the seven
age groups. The results of a series of t tests for related
measures revealed that these differences among the mean
scores on the three stimulus types were not sifnificant at
the .05 level of confidence.

In order to account for differences in individual per-
formances within each age group, the raw data were reorgan-
ized so as to present the number of subjects at each age
grdup who appropriately answered a sufficient percentage of
the items to demonstrate the ability to verbally explain
differences and similarities. The researcher designated 75
per cent to be a sufficient percentage of items passed. At
this level of performance, the subjects were performing above
the level of chance. The researcher decided that 100 per
cent accuracy was not necessary to demonstrate ability to
perform the task, especially in light of the fact that with-
out an item analysis, there was no assurance that each item
tested what it was purported to test. Seventy-five per cent
accuracy was the point at which the subjects operationally
appeared to be able to perform the task.

On the test as a whole (see Figure 4 and Table XI), the
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Figure 4. Percentage of subjects in each age group

who answered at least 75 per cent (14 items) of total

items appropriately.

TABLE XI
PERCENTAGE OF SUBJECTS IN EACH AGE GROUP WHO
ANSWERED AT LEAST 75 PER CENT OF TOTAL
ITEMS APPROPRIATELY

Age 3% 4% 5% 6% 7% 8% 9%
Percentage| 0% 10% 70% 90% 80% 90% 100%
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greatest increase in number of children able to answer at
least 75 per cent of the items occurred between four-years,
six-months and five-years, six-months. At these ages the
number of children who appropriately answered at least 75
per cent of the items increased from one child (10 per cent)
to seven children (70 per cent).

A comparison of the performances on Différence items
and on Similarity items revealed that more children answered
at least 75 per cent of the Difference items appropriately
than answered at least 75 per cent of the Similarity items
appropriately at four of the seven age groups (see Figure 5
and Table XIT). The difference at four-years, six-months was
most noticeable. In light of the absence of significant dif-
fefences between group mean scores on Difference and Simi-.
larity items, the significance of these apparent differences
is unlikely. By six-years, six-months, 10 (100 per cent) and
9 (90 per cent) of the children answered at least 75 per cent
of the Difference and Similarity items appropriately, respec-
tively.

Upon visual inspection, there appeared to be no signifi-
cant differences among the three stimulus types (Object,
Picture, and Word items) with respect to the number of child-
ren in each age group who answered at least 75 per cent of
the items appropriately (see Figure 6 and Table XIII). By
six-years, six-months, 8 (80 per cent), 9 (90 per cent), and

10 (100 per cent) of the children answered at least 75 per
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Figure 5. Percentage of subjects in each age group
who answered at least 75 per cent (7 items) of Dif-
ference and of Similarity items appropriately.
TABLE XIT
PERCENTAGE OF SUBJECTS IN EACH AGE GROUP WHO
ANSWERED AT LEAST 75 PER CENT OF
DIFFERENCE AND SIMILARITY
ITEMS APPROPRIATELY
Age 3% 4% 5% 63 8% 9%
Items:
Difference 0% 60% 70% [100% 90% [100% | 100%
Similarity 11% 20% 60% 90% 90% 90% | 100%
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who answered at least 75 per cent (5 items) of Object,
Picture, and Word items appropriately.

TABLE XIIT
PERCENTAGE OF SUBJECTS IN EACH AGE GROUP WHO

ANSWERED AT LEAST 75 PER CENT OF OBJECT,
PICTURE, AND WORD ITEMS APPROPRIATELY

Age 3% 4% 5% 6% 7% 8% 9%
Items:
Object 0% 20% 60% 80% 90% 90% | 100%
Picture 11% 50% 70% 90% 90% 90% | 100%
Word : 0% 20% 60% {100% 90% 80% | 100%
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cent of the Object, Picture, and Word items appropriately,

respectively.
II. MEAN NUMBER OF APPROPRIATE RESPONSES PER ITEM

The number of appropriate responses per item increased
significantly (beyond the .05 level of confidence) between
successive age groups from three-years, six-months to six-
years, six-months (see Table XIV). Beyond six-years, six-
months, the differences demonstrated in mean number of appro-
priate responses per item for each age group were not sig-
nificant at the .05 level of confidence. Furthermore, tﬁe
difference between the mean number of appropriate responses
per item for the six-years, six-months age group and for the
niﬁe—years, six-months age group was not significant. In
each case, t test for related measures was used (see Table

XV) .
III. CLASSIFICATION OF APPROPRIATE RESPONSES

Because of the nature of the data in this portion of
the study, a descriptive method was used rather than conven-

tional statistical procedures.

TABLE XIV

MEAN NUMBER OF APPROPRIATE RESPONSES PER ITEM
BY AGE GROUP

Means .12 .57 .79 1.01 1.07 1.40 1.25

Age 3y , 4% I 53 G%J 7% [ 8% 9%




TABLE XV

MEANS, STANDARD DEVIATIONS, AND T-VALUES FOR MEAN NUMBER
OF APPROPRIATE RESPONSES PER ITEM AT SUCCESSIVE
AGE GROUPS AND BETWEEN SIX-YEARS, SIX-MONTHS
AND NINE-YEARS, SIX-MONTHS (IV-VI)

Age Interval Mean Scores SD t-Value

I -4 ,29%
Three~years, six-months 12 .22
Four~years, six-months .57 .23

II ~1.86%
Four~-years, six-months .57 .23
Five-years, six-months .79 .29

III ~2.11*
Five-years, six-months .79 .29
‘Six~years, six-months 1.01 .15

v - .32
Six-years, six-months 1.01 .15
Seven-years, six-months 1.07 .55

\Y/ -1.10
Seven-years, six-months 1.07 .55
Eight-years, six-months 1.40 .76

VI .53
Eight-years, six-months 1.40 .76
Nine-years, six-months 1.25 .46

IV-VI -1.55
Six-years, six-months 1.01 .15
Nine-~years, six-months 1.25 .46

*p €.05
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Looking at the test as a whole (see Figure 7 and Table
XVI) the greatest percentage of appropriate responses across
all ages was Type II-Functional responses. The smallest per-
centage of appropriate responses across all ages was Type III-
Nominal responses. Type I~Perceptible responses maintained a
level between Type II and Type III responses across all ages.

While the curves which represent Type I and Type II
responses were uneven across age, the Type III-Nominal
responses displayed a gradually rising, linear trend. At
four-years, six-months and at eight-~years, six-months, the
percentages of Type I and Type II responses were nearly
equal, around 50 per cent and 45 per cent, respectively.
Between these two age points, the percentage of Type I
responses decreased to a low of 23 per cent at six-years,
six-months, as the percentage of Type II responses increased
to a high of 65 per cent at six-years, six-months.

At three-years, six-months, the relative percentages
of the three response types was most disproportionate. Also
at this age the mean number of appropriate responses was low,
so the reliability of the percentage of response types at
this age is poor. As the percentage of Type III responses
increased with age the relative percentages of the three
response types became less disproportionate.

The distribution of appropriate responses among the
three response types on the Difference items varied from the

distribution of response types on the Similarity items. The
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Figure 7. Relative contribution of three response

types to total appropriate responses on the test as
a whole across seven age groups.
TABLE XVI

PERCENTAGE OF RESPONSES IN THREE RESPONSE
TYPES BY AGE GROUP

Age 3% 4% 5% 6% 7% 8% 9%
Response Type:
Type I 5% 47% 38% 23% 35% 44% 26%
Type II 95% 53% 59% 65% 55% 45% 55%
Type III 0% 0% 3% 12% 10% 11% 19%
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younger children used slightly more Type I-Perceptible
responses in explanations of similarity than in explana-
tions of difference (see Figure 8 and Table XVII). All age
groups used more Type II-Function responses in explanations
of difference than in explanations of similarity (see Figure
9 and Table XVIII). Furthermore in explanations of differ-
ence, there were far more Type II-Function responses than
Type I-Perceptible responses at all ages; whereas in explana-
tions of similarity, the difference in percentages of Type
II-Function responses and Type I-Perceptible responses was
not as great (see Figures 8 and 9). While only a small per-
centage of responses among all ages were Type III-Nominal
responses, the percentage of Type III responses increased
faster in explanations of similarity than in explanations

of difference (see Figure 10 and Table XIX).

Apparently the difference in stimulus types had little
effect on the response types used to explain differences and
similarities. While the distribution of response types did
vary among the three stimulus types, there was apparently no
consistent effect (see Figures 11, 12, and 13, and Tables XX,
XXI, and XXII). Slightly fewer Type I~Perceptible responses
were used on the Word items than on the Object or Picture
items (see Figure 1ll). There was a slightly slower rate of
increase in percentage of Type III-Nominal responses on

Object items than on Picture or Word items.
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Figure 8. Comparison of the percentage of responses
among Difference and Similarity items that were Type I -
Perceptible responses.

TABLE XVII

PERCENTAGE OF TYPE I - PERCEPTIBLE RESPONSES
ON DIFFERENCE AND SIMILARITY ITEMS

Age 3% 4% 5% 6% 7% 8% 9%
Items:
Difference 0% 39% 39% 20% 35% 38% 29%

Similarity 8% 57% 38% 27% 34% 50% 22%
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Figure 9. Comparison of the percentage of responses

among Difference and Similarity items that were
Type II - Functional responses.
TABLE XVIII

PERCENTAGE OF TYPE II - FUNCTIONAL RESPONSES
ON DIFFERENCE AND SIMILARITY ITEMS

Age 3% | 4% | 5% | 65 | 7% | sy | o
Items:
DIfference T00% | 615 | 608 | 78% | 59% 558 [6I%
Similarity 573 [ 43% [ 565 [ 51% | 515 | 35% | 50%
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among Difference and Similarity items that were
Type III -~ Nominal responses.

TABLE XIX

PERCENTAGE OF TYPE III - NOMINAL RESPONSES
ON DIFFERENCE AND SIMILARITY ITEMS

Comparison of the percentage of responses

Age 3% 4% 5% 6% 7% 8% 9%
Items:
Difference 0% 0% 1% 2% 6% 7% 10%
Similarity 0% 0% 6% 22% 15% 15% 28%
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Figure 1ll. Comparison of the percentage of responses
among Object, Picture, and Word items that were
Type I - Perceptible responses. -

TABLE XX

PERCENTAGE OF TYPE I - PERCEPTIBLE RESPONSES ON
OBJECT, PICTURE, AND WORD ITEMS

Age 3% 4% 5% 6% 7% 8% 9%

ITtems:

Object 0% 48% 46% 27% 39% 39% 32%

Picture 0% 58% 36% 29% 35% 51% 28%

Word 14% 31% 33% 12% 29% 43% 15%
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Figure 12. Comparison of the percentage of responses
among Object, Picture, and Word items that were
Type II - Functional responses.

TABLE XXI

PERCENTAGE OF TYPE II - FUNCTIONAL RESPONSES ON
OBJECT, PICTURE, AND WORD ITEMS

Age 3% 4% 5% 6% 7% 8% 9%

Items:

Object [100% 52% 50% 66% 54% 55% 56%

Picture]100% 42% 60% 56% 54% 40% 46%

Word 86% 69% 65% 74% 58% 41% 64%
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Figure 13. Comparison of the percentage of responses
among Object, Picture, and Word items that were
Type II1II - Nominal responses.

TABLE XXIX

PERCENTAGE OF TYPE III - NOMINAL RESPONSES ON
OBJECT, PICTURE, AND WORD ITEMS

Age 3% 4% 5% 6% 7% 8% 9%
Items:
Object 0% 0% 4% 7% 7% 6% 12%
Picture 0% 0% 4% 15% 11% 9% 26%
Word 0% 0% 2% 14g 133 16% 21%




CHAPTER V

DISCUSSION

By studying the explanations of "same" and "different"
by young children, this study sought to answer four major
guestions. These gquestions and the results are discussed

below.

1. At what age do children verbally explain similari-

ties and differences?

As was expected, the ability to explain appropriately
similarities and differences improved with age. The greatest
increase in total test scores occurred between three-years,
six-months and six-years, six-months. While the mean scores
continued to improve beyond age six-years, six-months, after
this point there was a significant decrease in rate of gain
in test performance. By six-years, six-months, the mean
score on the total test was 16.7 (93 per cent). To answer
the guestion in another way, at five-years, six-months,
seven children (70 per cent) answered at least 75 per cent
of the items appropriately, and at six-years, six-months
nine children (90 per cent) answered at least 75 per cent
of the items appropriately. The results of this study indi-

cate that by six-years, six-months, most children should be
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able to explain both similarities and differences appropri-
ately the majority of the time. These results confirm a
basic assumption in the investigations conducted by Green-~
field et al. (1966) and Olver and Hornsby (1966). 1In these
investigations the youngest children were six-years to seven-
vears in the former and averaged six-years, three-months in
the latter, and all children were able to explain similari-
ties and differences.

Contrary to previous reports, this investigation
revealed no significant differences at any age between per-
formance on explanations of similarities and explanations
of differences. These results do not support the theory
that "same" and "different"” follow an asymmetric develop-
ment as do polar adjectives (Fein and Eshleman, 1974), at
least not when the task requires a verbal response. Further-
more these results do not support the task sequence presented

in the Stanford-Binet Intelligence Scale (Terman and Merrill,

1960) or the Crippled Children's Division (CCD) Manual (CCD,
1958). 1In these instruments the testee is asked to explain
differences at six-years (on both instruments) and similari-

ties at seven-years (Stanford-Binet) and seven-years, six-

months (CCD Manual). In both instruments, the tasks do not
involve visual representations of the items to be compared.
On the same type of task in this study, the mean score at
five-years, six-months was 70 per cent and at six-years, six-

months was 95 per cent.
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Wechsler (1967) maintained that it was easier for a
child to state attributes separately for each item in a pair
than to make one statement about both items. With this
observation, he explained that it would be easier for a young
child to state differences for two items than to describe one
attribute common to both. 1In the selection of item pairs
for this study, items among the Similarity pairs were pur-
posely selected to have in common at least one perceptible
attribute, at least one common function or related action,
and at least one common classification term, so that the fre-
guency of response types corresponding to the three dimension
categories could be compared. Because of this careful item
selection and in accordance with Wechsler's theory, it should
have been easier for a child to explain apprdpriately simi-
larities on the tasks in this study than on similar tasks
not so carefully designed (such as the tasks in the Stanford-
Binet and the CCD Manual). This may help to explain why
younger children in this study were able to perform equally

well on Similarity and Difference items.

2. What effect does a change in stimuli have on the

appropriateness of the responses?

No significant effect was revealed by a change in the
three stimulus types used in this study. At almost every
age, performance on the Picture items was slightly better,

but not to a significant degree. This result was surprising
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in that performance was expected to decrease with increasing
abstractness of the stimuli, from objects to pictures to
words without visual referents. Three possible explanations
are proposed.

First of all, an order or practice effect might have
contributed to the absence of variation in performance. For
all subjects, the tasks were presented in the same order
beginning with Object items, then Picture items, then Word
items. This order was agreed upon so as to avoid a failure
effect that might have occurred if the most abstract, and
assumedly most difficult, task were presented first. Possi-
bly an order or practice effect masked an otherwise increasing
level of difficulty in the task-stimuli.

| Secondly, while the visual stimuii changed, the task,
including the verbal stimuli and the responsé, remained
essentially the same. In the other investigations that used
objects or pictorial stimuli, the subjects were required to
first select the items that were either the same or different.
This selection task preceded the verbal task of explaining
the similarities or differences between the selected items.
Following this procedure, children as young as three-years,
seven-months were able to explain differences (Webb et al.,
1973) and children at least as young as six-years, six-months
were able to explain similarities (Greenfield et al., 1966;
Olver and Hornsby, 1966). No children younger than six-years,

six-months were included in these two studies. In light of
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the results of the present study, the opportunity to select
the items to be compared was probably a more significant
factor than the use of different stimulus types in explaining
the better performance of the children in the studies men-
tioned above than the standardization subjects for the Stan-

ford-Binet and the CCD Manual.

In line with the above explanation, the third explana-
tion is simply that there may be no significant difference
in the performance on tasks using the three stimulus types
used in this study. In other words, it might be equally
difficult to compare items when the actual items are |
presented as stimuli, as when pictures of the items are
presented, or as when nothing more than the names of the
items are presented. If this were true, this would be wel-
come information to educators who are frequently limited in

their resources to supply the actual items under discussion.

3. Do the number and type of properties on which
children base their explanations of similarity

or difference vary with age?

To answer the first part of the question, the mean num-
ber of appropriate responses per item did increase signifi-
cantly between successive age groupé up to six-years, six-
months. Beyond this age the increases were not significant.
Because of the generally poor performance at three-years,

six-months, the mean number of appropriate responses per item
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was almost zero (.1l2). By six-years, six-months, the mean
number of appropriate responses per item was about one (1.01)
which was all that was necessary to perform the task. Beyond
six-years, six-months children tended to supply more appropri-
ate information in response to each item. While the increases
between age groups in mean number of responses per item were
not significant, a steady increase was apparent. Given ages
extending beyond nine-years, six-months, there might have
been a significant increase.

In response to the second portion of the question, the
results of this study do not support the findings of Green-
field et al. (1966) or Olver and Hornsby (1966). First of
all, they found a decrease in the frequency of Type I-Per-
ceptible responses with age. The results of this study
reveal a see-sawing fluctuation in frequency.df Type I
responses. With the exception of the three-years, six-
months group,l the lowest frequency of Type I responses was
at six-years, six-months. The percentage of responses that
were Type I increased from 23 per cent at six-years, six-
months to 44 per cent at eight-years, six-months, then
dropped again to 26 per cent at nine-years, six-months.

Secondly the previous researchers found a steady
increase in Type II-Function responses with age from 49

1at three-~-years, six-months, only three children con-
tributed to the appropriate responses, bringing the mean
number of items answered appropriately to 2.1 (12 per cent).

This low response rate lends poor reliability to any dis-
cussion of response type among this age group.
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per cent at six-years to 73 per cent at nine-years. 1In the
present study, there was essentially no change in frequency
of Type II responses from six-years to nine-years. In fact
there was a slight decrease from 65 per cent at six-years,
six~months to 55 per cent at nine~years, six-months. Again
with the exception of the three-years, six-months group, the
frequency of Type II responses fluctuated gently across all
ages, remaining higher than either Type I or Type III
responses.

Because of the different age ranges represented in this
study and the previous studies, it is difficult to draw more
conclusive comparisons. Possibly if the age range in the
present study had been extended to include older children,
similar trends in the data may have been revealed. Finally,
there is always the question as to whether the small popula-
tion at each age group had a significant effect on the data.

The results of this study do support one finding of the
previous studies: the frequency of Type III-~-Nominal responses
increased with age and remained lower than both Type I and
Type II responses.

No previous study has compared the distribution of
response type in explanations of similarity and explanations
of difference. This study found that in explaining differ-
ences between items, children of all ages referred to func-
tion or related action (Type II) much more frequently than

they referred to perceptible attributes (Type II); whereas,
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in explaining similarities, they referred to attributes
almost as often as function. The most notable difference
in response distribution between the two tasks was the fre-
guency of Type III-Nominal responses. While the frequency
of Type III responses remained the lowest of the response
types, as it increased with age, it increased much faster
in explanations of similarity than in explanations of dif-

ference.

4. Does the content of the explanations vary as the
stimuli vary from (a) actual objects, to (b)
pictures, to (c) verbal reference without any

visual representation?

No previous study has compared the response distribu-
tions on tasks varying in the stimulus types. This study
found little evidence to suggest that there may be a sig=-
nificant difference in how children explain differences and
similarities on tasks varying in the stimulus types. There
were fewer references to perceptible attributes (Type I)
when no visual stimuli were presented than when objects or
pictures were presented. There were more references to
nominal classifications on tasks involving pictures or words
than on tasks involving objects. The largest disparity in
response type distribution was on tasks involving no visual
stimuli. Here there were far more Type II-Function responses

than Type I-Perceptible responses. However, overall the dis-~
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tribution of the three response types was consistent among
the three stimulus types, with a higher percentage of Type
II-Function responses and a lower percentage of Type III-

Nominal responses across all ages.

One interesting and unanticipated finding may help to
explain the lack of more consistent trends in distribution
of response types.

There was a dramatic decrease with age in the number of
children in each age group who used the same response type on
at least 80 per cent of the items (see Table XXIII). In other
words, regardless of the type of responses represented within
an age group, a younger child tended to use just one response
type consistently. This consistency diminished with age.

For instance, at four-years, six-months seven of the nine
children who responded appropriately on at least one item
used oné response type on at least 80 per cent of the items.
Three children used Type I-Perceptible responses and four
children used Type II-Function responses. This result con-

firms the finding by Miller and Starzec (1974) that there was

TABLE XXIII

PERCENTAGE OF CHILDREN IN EACH AGE GROUP WHO USED
THE SAME RESPONSE TYPE ON AT LEAST
80 PER CENT OF THE ITEMS

Age 3% 4% 5% 6% 7% 8% 9%
Percentage of S 100% 78% 70% 50% 60% 20% 10%
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an increase with age in the type of attributes upon which
"same/different" judgments were based. In the present study,
there was a higher frequency of Type II responses among the
consistent respondents than Type I or Type III responses at
all ages. At the older ages, an increasing frequency of
Type III-Nominal responses for most children made it diffi-
cult for a child to reach 80 per cent consistency for one
response type.

These results suggest that rather than there being a
consistent change in specific response type with age, there
is an increase in the number of different response types with
age at both the individual level and within the age groups as
a whole. 1In other words, rather than there being an increase
orldecrease in Type II responses, there may be an increase in
the variety of possible response types and consequently a
decrease in the frequencies of each separate response type,
with the exception of Type III-Nominal responses that appear

to increase consistently with age.




CHAPTER VI
SUMMARY AND IMPLICATIONS
I. SUMMARY

This study investigated the influence of chronological
age and stimuli on the explanations of "same" and "different"
by young children. Seventy children, between the ages of
three-years, six-months and nine-years, six-months, selected
on the basis of chronological age, normal speech and language
development, and normal verbal maturity, were involved as
subjects. A test consisting of a series of verbal tasks was
administered to each child. The experimenter recorded and
later analyzed and classified all responses for each child,
following specific guidelines for judging appropriateness of
response and assigning each appropriate response to one of
three classifications.

The results of this study revealed that by six-years,
six-months most children were able to explain both similari-
ties and differences appropriately. Contrary to previous
reports, this study revealed no éignificant differences
between performance on explanations of similarities and
explanations of differences. This may have been due in part
to the fact that in this study item pairs were carefully

selected to be the "same" or "different" with respect to at
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least three dimensions. No significant effect was revealed
by a change in the three stimulus types used in this study.
This absence of effect supported the argument that the oppor-
tunity to select the items to be compared was a more signifi-
cant factor than a change in stimulus type.

There was a significant increase in mean number of
appropriate responses per item up to six-years, six-months.
The most frequent response type across all ages was Type II-
Function. The frequency of Type III-Nominal responses
increased with age and remained lower than both Type I-
Perceptible and Type II-Function responses. The frequency
of Type III responses increased much faster in explanations
of similarity than in explanations of difference. Overall,
the distributions of the three response types was consistent
among the three stimulus types. The results suggest that
rather than there being a consistent change with age in the
frequency of specific response types, there is an increase

in the variety of different response types with age.
IT. IMPLICATIONS

Clinical Implications

The most useful clinical information gained from this
study is the observation that stimulus type in itself is not
a significant factor influencing performance on a verbal
task. On the other hand, the use of visual stimuli in such

a way as to alter the task does effect better performance,
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according to the literature. Therefore, when teaching the
concepts "same" and "different," a logical task sequence
would be (1) a non-verbal grouping task, followed by (2) a
combination of grouping and verbal justification of the
grouping, followed by (3) a strictly verbal explanation of
similarities and/or differences. The intermediate combina-
tion task would facilitate performance on the following
verbal task. On the strictly verbal task, there would be
apparently no advantage in providing visual stimuli.

The results of this study do not reveal any difference
in the difficulty of explaining similarities or differences;
thus, no logical sequence can be inferred from this study.
Conceivably both "same" and "different" could be taught at
the same time, especially if the task sequence presented
above were followed.

According to the results of this study, explanations
based on function or related actions are the most freqﬁent
response type to be expected from children of all ages.

While a developmental order in the use of different response
types is not supported by this study, children may encounter
more success comparing objects that are "same" or "different"
with respect to function or related action. Reference to
nominal classifications in explanations of similarities and
differences would be most difficult and logically would be
reserved for the final tasks in the program sequence, or could

develop out of references to function.
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Research Implications

With respect to future research concerning the explana-
tion of similarity and difference, three major modifications
aré advisable in light of the results of the present study.

First of all, an increase in the number of subjects
within each age group would improve the reliability of group
performance scores and provide more reliable data on which
to base generalizations.

Secondly, the order of the three task-stimuli types
should be presented in varied order to subgroups of subjects
within each age group in order to safeguard against possible
order or practice effects.

Finally, with the age range extended upward well beyond
nine-years, six-months, possibly four effects may appear:

1. A resumed increase in the number of appropriate

responses per item, or on the other hand,

2. A decrease in the number of appropriate responses
per item i.e., limiting reference to one or two
essential dimensions;

3. A change in the relative distribution of responses
among the three response types, or at least an
increasing consistency in percentage of Type I-
Perceptible and Type II-Functional responses,
either an increase, decrease, or plateau;

4, A continued increase in the variety of different
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Task 1:

APPENDIX A

LIST OF ITEMS AND DESCRIPTION OF MATERIALS

Objects

Difference Items

Item 1.

Item 2.

Item 3.

Shoe~-hammer: a child's white tennis shoe and a

vellow, toy, wooden hammer.

Potato--block: a small, red potato and a yellow,

wooden block.

Knife--sock: a stainless steel, table knife and a

child's white sock.

Similarity Items

Item 4.

Item 5.

Item 6.

Task 2:

Fork~--spoon: stainless steel spoon and salad fork

of about equal length.

Carrot--orange: plastic carrot and orange.

Tow truck--fire engine: metal toys of egual size

and color, red.

Pictures

All pictures were from the Peabody Language Development

Kit, Level #P.

Difference Items

Item 7.

Ball-banana: blue ball with red and white stripes
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and a yellow banana.

Item 8. Elephant--drum: gray elephant and red drum with

gold trim and gold sticks.

Item 9. Chair--pants: light brown chair and blue jeans.

Similarity Items

Item 10. Cow--horse: light brown cow with white spots and

small horns eating grass and a brown horse with
white spot on forehead.

Item 11l. Tricycle--wagon: red tricycle with black wheels

and a red wagon with black tires with yellow hub-
caps.

Item 12. Dress--coat: red dress with white trim and red

coat with white trim.

Task 3: Words

Difference Items

Item 13. Bird--apple

Item 14. Pencil-~bed

Item 15. House--tree

Similarity Items

Item 1l6. Cat--dog
IJtem 17. Hat--shirt

Item 18. Cake--cookie




APPENDIX B

GUIDELINES FOR JUDGING APPROPRIATENESS

Difference Items

Accept as appropriate:

l.

Parallel comparison, i.e., both statements in the same
response category: "You can eat an a?ple and the bird
flies." "A bird has wings and the apple has a peel."
Function statement paired with a nominal classification,
since function is commonly the basis for nominal classi-
fication: "An elephant's an animal and the drum you
play with."

Statement and denial: "A bird flies and an apple

doesn't."

Comparative statement: "This is harder than that."

"This isn't as big as that."

Denial alone: "An apple doesn't fly."

List of descriptors when they can be paired as above:
"An apple has a peel, you eat it, it's a fruit. A bird

flies, it can be blue,vit's an animal."

Count as inappropriate:

1.

Single positive statement about one item that does not
state, although it might imply, a denial for the other

item: "The bird can fly," (i.e., the apple can't).
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4,
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Explanation of similarity or any response that does not
constitute an explanation of difference.
Clearly incorrect response.

No response.

Similarity Items

Accept as appropriate:

1.

Statement using "they," "them," or "both" to show same-
ness: "You eat them.”

Use of conjunction "and" between the two items as the
subject or predicate of the statement: "A carrot and

an orange are foods."

The same statement repeated for each object: "You eat

a carrot and you eat an orange."

Either of the above even when accompanied by an inappro-
priate element: "A carrot's a vegetable and an orange's

a fruit and you eat them both.”

Count as inappropriate:

1.

A statement of difference even though a statement of
similarity may be embedded: "A carrot grows in the
ground and an orange grows in a tree."

Any statement that is inaccurate or implausible, except
for the substitution of an incorrect c¢olor name, shape,
category, etc., when the basis for comparison is valid:
"A tow truck and a fire truck are both cars."

No response.




APPENDIX C

EXAMPLES OF RESPONSE CLASSIFICATION

Differences

Task 1l: Obijects

Item 1l: How are a shoe and a hammer different?

Type I—Perceptible Responses

1. The hammer's white and the shoe's red (age, 4-6).

2. A hammer gots a round thing and a shoe doesn't got
a round thing (age, 4-6).

3. Cuz a shoe's not wood (age, 7-6).

Type II-Function Responses

1. A hammer looks like work on nails and shoes you
put on your feet (age, 4-6).

2. You walk on this and you use this to build things
(age, 7-6).

3. A shoe you put on your feet and a hammer you hammer

nails in (age, 8-6).

Task 2: Pictures

Item 7: How are a ball and a banana different?

Type III-Nominal Responses

1. A ball is rubber and a banana is food (age, 7-6).
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