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The present study objectively defined and manipulated some compositional variables in
10-sentence stories written by fourth-, fifth-, and sixth-grade students, and related these
operationally defined variables to subjective judgements of creativity. Points, exchange-
able for candy and extra recess, were given to members of two teams contingent upon
their using different adjectives, different action verbs, and different sentence beginnings.
The students' use of these selected parts of speech was modified and the independent sub-
jective ratings indicated that stories written during contingency conditions were generally
rated as more creative than those written during baseline conditions. Operational defini-
tions that specify non-repetition or variety of responses, and contingencies that require
response diversity may provide a beginning basis for defining writing creativity and the
conditions that maximize its occurrence.

Since the early 1950s, much has been written
about creativity (Mooney and Razik, 1967).
However, little of the work on creativity simul-
taneously relates to applied settings, deals with
socially important behaviors, and employs ade-
quate experimental analyses to identify con-
trolling variables. Maltzman (1960) employed
appropriate experimental controls to strengthen
the "creative" behavior of college students, but
the responses measured were arbitrary original
word associations. Other studies (Torrance and
Tan, 1964; Osburn, 1957) have dealt with
more complex, socially relevant, and less arbi-
trary behavior but have not employed experi-
mental controls to identify controlling variables.
Much of the work with creativity has specula-
tively analyzed creative behaviors (Maslow,
1963; Gutman, 1961), or has attempted to find
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Development, University of Kansas, Lawrence, Kan-
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correlations among creative behaviors and other

behaviors, or between various attributes, per-
sonality characteristics, and test scores (Mac-
Kinnon, 1970; Flescher, 1963; Getzels and
Jackson, 1961).
One problem that may pre-empt the experi-

mental analyses of socially relevant creative
behavior is the difficulty of developing reliable,
operational definitions for those behaviors. Some
of the response properties purported to be neces-
sary for a behavior to be creative are unusual-
ness, appropriateness, transformation of material
to overcome conventional constraints, and con-

densation, which warrants close and repeated
examination of the response (Jackson and
Messick, 1965).

Although such a list of response properties is

extremely useful, it is apparent that such prop-
erties require operational definitions in order
to be utilized in an experimental analysis of
creativity. The problem of defining creativity
is further compounded by the fact that a given
response may be judged as a creative response,
relative to either the norms of the population of
which the individual is a member, or relative to
the given individual's past behavior. This latter
aspect has been incorporated into the response
definition of more recent applied research.
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Within the context of this vein of research, one
functional operational definition of an aspect of
creative behavior is the occurrence of a different
response to the same stimulus situation. For ex-
ample, Pryor, Haag, and O'Reilly (1969), rein-
forced only those gross motor responses of a por-
poise that had never been previously observed in
the training of that porpoise. Similarly, a recent
study dealing with human behavior in an ap-
plied setting has been reported by Goetz and
Baer (1971). In that study, social reinforcement,
contingent upon blockbuilding forms not pre-
viously produced by a given child for a particular
construction, increased form diversity. Another
study, conducted by Goetz and Salmonson
(1972), employed a similar procedure with pre-
school children to increase creative easel paint-
ing. In these studies, creativity is, in part, defined
as, or in some way identified with, novel be-
havior not previously displayed in a specific
setting or session.

The present study, employing a similar
definition, represents an attempt to define and
manipulate some compositional variables in
stories written by fourth-, fifth-, and sixth-grade
children, and to relate these operationally de-
fined variables to subjective ratings of crea-
tivity.

METHOD

Subjects and Setting

Fourteen elementary school children, grades
four through six, attending a voluntary, non-

remedial six-week summer school session, par-
ticipated in the study. All students occupied the
same classroom at the same time. The classroom

was under the supervision of a sixth-grade
teacher who was assisted by two aides, one of

whom was the experimenter.

General Procedures

At the beginning of each class, a noun,
randomly selected without replacement from a

pool of 30 nouns, was written on the black-
board. Students were instructed to write a 10-

sentence story, using the noun as the story topic.

Upon completion, or at the end of 40 min, each
child handed his story to the experimenter, and
went on with his assigned work.
The experimenter then scored each paper on

compositional variables for which points were
given. Ten minutes before morning recess, the
number of points each child had earned was
written besides his or her name on the black-
board.

Response Measures

The students' 10-sentence stories were scored
on a number of objective compositional vari-
ables by a scorer, who was not informed about
the purposes of the experiment, or the experi-
mental procedures employed. The compositional
variables scored and the response definitions
employed were:
Number of letters. Any of the 26 letters of

the alphabet, either capitalized or not capital-
ized.
Number of sentences. A sentence was defined

as beginning with a capital letter and/or on a
new line and/or having a period, question mark,
or exclamation point at the end containing at
least one subject and predicate.
Number of words. Any group of letters, writ-

ten or printed, representing a spoken word. Mis-

spelled words were counted as words.
Number of adjectives. A word serving as

modifier of a noun, to denote quality of the thing
named, to indicate quantity or extent, or to
specify a noun as distinct from something
else.

Number of adverbs. A word that modified a

verb, adjective, another adverb, preposition,
phrase, clause, or a sentence, and that expresses
some relation of manner of quality, time, place,
degree, number, cause, opposition, affirmation,
or denial.
Number of action verbs. A word that ex-

presses an act, occurrence, or movement, but not

a mode of being, as any form of the verb "to be".
Number of prepositional phrases. A group of

words beginning with a preposition and com-

bining with a noun, pronoun, or other noun
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equivalent to form a phrase that typically has an
adverbial, adjectival, or substantive relation to
some other word.
Number of compound sentences. A sentence

having two or more main clauses.
The number of sentences with more than

eight words was also scored. The number of
different adjectives, adverbs, and action verbs
and the number of different sentence beginnings
were also scored for each paper.

Different was defined as a word used for the
first time in a given 10-sentence story; or when
defining different sentence beginnings as a word
used only once as the first word of a sentence.
Once a word was scored in a given category,
repetitions of that word could not be scored
again for that given paper.

In addition to the scorer's counting each of
the previously mentioned variables, the experi-
menter scored, in class, those variables for each
condition, for each story, for which points were
contingently given. These experimenter-scored
variables were: number of different adjectives,
Days 6 to 9; number of different action verbs,
Days 10 to 13; and number of different sentence
beginnings, different adjectives, and different
action verbs, on Days 14 to 17. However, the
independent scorer's data were always used when
computing and plotting data. The number of
minutes and seconds for each child to complete
each assignment was also recorded by the experi-
menter.

Reliability

Several types of reliability checks were made
throughout the study. First, to record the num-
ber of minutes and seconds for each assignment
to be completed, the experimenter started a stop-
watch as soon as the last sheet of blank paper
was handed out. The time, in minutes and
seconds, was recorded at the top of each child's
paper. An independent observer also read the
running stopwatch from three to six times per
condition, and recorded the time on a piece of
paper, out of the view of the experimenter. Re-
liability of recording times varied from 0 to 5

sec disagreement with a mean disagreement of
2.1 sec.

Reliability measures were also taken for each
of the previously mentioned objective, composi-
tional variables, as follows: two scorers, one of
whom scored all papers for the study, and
neither of whom were given any information
about the purposes of the experiment, indepen-
dently scored Xeroxed copies of three children's
papers for each of four conditions. Therefore,
a total of 12 reliability checks for each variable
was taken.

For the number of letters, words, and sen-

tences, reliability was computed by dividing the
smaller number by the larger. For all other
measures, reliability was computed as 100 X
the number of agreements divided by the num-
ber of agreements plus disagreements.
Mean reliability for number of letters was

97%; words, 94%; and sentences, 97%. For
number of adjectives, the mean reliability was
89%; for different adjectives, 88%. Inter-scorer
reliability was 81% for adverbs and 87% for
different adverbs. Mean reliability scores for
action verbs and different action verbs were

88% and 84%. On other variables, mean
reliability was 98% for number of different
beginnings, 78% for compound sentences, 89%
for sentences with more than eight words, and
89% for prepositional phrases.

Experimental Conditions

Baseline. During baseline conditions, Days 1
to 5, the general procedures were in effect. That
is, 10-sentence stories were written after the
topic noun was written on the board. Ten
minutes before recess, 100 was written on the
blackboard next to the name of each student
that had handed in a 10-sentence story.
Good Writing Game. Throughout the re-

mainder of the study, a Good Writing Game
was played, which was modelled after the Good
Behavior Game (Barrish, Saunders, and Wolf,
1969). For this game, the class was divided into
two teams, which were listed on the blackboard
at the back of the room. The experimenter had
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previously determined the members of each
team by rank-ordering the 14 students in pairs
from the highest to the lowest pair, according to
the mean number of points each student had
accumulated over 10 of the objective compo-
sitional variables, across the five days of base-
line. A point was given for each adjective, ad-
verb, action verb, different adjective, and adverb
and action verb, different sentence beginning,
compound sentence, prepositional phrase, and
sentence with more than eight words. These
points were not at any time seen by the students
and were used only by the experimenter in rank-
ordering students. Members of rank-ordered
pairs were randomly assigned to Team 1 or
Team 2.

Each team member received a specified
arbitrary number of points for using the ex-

perimenter-designated compositional variable
without repetition. Each winning team member
went to recess 5 min early and received a small

piece of chocolate candy. Both teams could win

if their total number of team points was greater
than the number posted on the blackboard
above their respective teams. This number was

80% of a total possible team maximum set by
the experimenter. If both teams were below
criterion, then both could still win when the
difference between team totals was 100 points
or less.

The explanation of the above-mentioned
game procedures occurred only on Day 6. How-

ever, at the beginning of each session, a state-

ment of the contingency in effect for earning
points and three examples of the behavior re-

quired were written on the board. For instance,
on Days 6 to 9, three examples of different
adjectives were verbalized by students, then

written on the board and verbalized by the

experimenter. The examples were erased before
the topic noun and a statement of the contin-

gency "20 different adjectives = 100 points"
were written on the board. This general pro-
cedure was employed each day with the compo-
sitional variable and contingency appropriate to

the condition.

Different adjectives. For Days 6 to 9, five

points were given for every different adjective
used in a story; no points were given for repeat-
ing an adjective.

Different action verbs. Ten points were given
for each different verb showing action in a given
story on Days 10 to 13. No points were given
for action verbs that were repeated in a given
story.

Different adjectives, different action verbs,
and different beginnings. Five points were given
for every different adjective, 10 points for every
different action verb, and 10 points for every
sentence that began with a different word in a
given story. No points were given for repeating
an adjective, action verb, or sentence beginning
in a story.

Pupil-teacher and pupil-experimenter inter-
actions, in all conditions, were limited to
answering questions about the spelling of words.

Reliability measures were taken on the com-
positional variables for which points were given
in each condition. During reliability checks, the
experimenter would list the words for which
points were given and then compare that list
with the scorer's list of the same objective com-
positional variables. Reliability was computed as
100 X the number of agreements divided by the
number of agreements plus disagreements.
Mean reliability for Days 6 to 9 for different
adjectives was 88%; for different action verbs
on Days 10 to 13 it was 90%. Reliability for
Days 14 to 17 for number of different begin-
nings was 99%, for number of different adjec-
tives, 86%, and for different action verbs, 75%.
Mean reliability averaged 86%/ over Days 14 to
17.

Furthermore, two independent raters were

employed in order to provide some comparison
between the experimental results and subjective
judgements of creativity. One rater was a gradu-
ate student in English and the other a graduate
student in German. Raters were not informed of
experimental procedures or results.

Each rater was given four compositions of
each of the 14 students. Raters were instructed
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to order each set of four compositions from most
creative to least creative. They were also verbally
instructed not to base their rankings on spelling,
punctuation, handwriting, or the topic of the
story, which had been assigned. Raters were
further instructed only to compare the four
compositions of one child with one another.
That is, raters were instructed to make only
intra-subject comparisons of creativity.
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Both independent raters were given the same
14 sets of four compositions, but at different
times. The four compositions per child were

randomly selected, one from each of the four
conditions. Reliability was 46%, that is, out of
54 papers the raters agreed exactly on 25 ratings.
Chance reliability would be an agreement of
14 out of 54. A Chi-square analysis shows this to

be significant at the 0.0001 level.

*OMEAN NO. OF DIFFERINT ADJECTIVES
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Fig. 1. (upper co-ordinates) Mean number of different adjectives, different action verbs, and different be-
ginnings for 14 ten-sentence stories for Days 1 to 17.

Fig. 2. (lower co-ordinates) Mean number of different adverbs, prepositional phrases, and sentences with
more than eight words for 14 ten-sentence stories for Days 1 to 17.
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RESULTS

Figure 1 on the upper co-ordinates illustrates

the main experimental results. During baseline,

the mean number of different adjectives was

4.59 across the condition. This increased to a

condition mean of 9.95 during Days 6 to 9,

when points were given for the use of different

adjectives. The mean number of different action

verbs and the mean number of different begin-

nings were 5.19 and 5.22 respectively on Days

6 to 9.

With the change in contingencies to points

for different action verbs, on Days 10 to 13, the

mean number of different adjectives dropped
from 9.95 to about 3.9, while the condition
mean for different action verbs increased to 9.75.

Mean number of different sentence beginnings
remained about the same.

However, when contingencies were placed on

all three compositional variables on Days 14 to

17, the mean number of different beginnings

increased to about 7.8. In this condition, the

mean numbers of different adjectives and differ-
ent action verbs were higher than in baseline or

when the contingencies for the sentence part

were not in effect, but were lower than when

winning the game was contingent on number

of different adjectives on Days 6 to 9, or on

number of different action verbs on Days 10 to

13. These intermediate means were about 6.15

for different adjectives, and 7.19 for different

action verbs.

Figure 2 on the lower co-ordinates illustrates

the results for three other compositional vari-

ables: the mean number of different adverbs, the

mean number of prepositional phrases, and the

mean number of sentences with more than eight
words. The mean number of different adverbs

was lowest during baseline, 1.65, and increased

very slightly to about 2.6 during the different

adjective condition. The greatest increase in the

number of different adverbs occurred when

points were given for action verbs. Different ad-

verbs were then at about 4.47 and decreased

only slightly to 4.1 per 10-sentence story when

different adjectives, action verbs, and beginnings
were reinforced.

The mean number of prepositional phrases
was slightly higher in baseline than when
points were given for different adjectives. The
mean number of prepositional phrases then in-

creased slightly during the last two conditions.
The mean number of sentences with more

than eight words was lowest during baseline,
but remained fairly constant across Days 6 to
17, with condition means of 3.03, 2.93, and

3.54.
Mean work rate, defined as mean number of

letters and words written per minute, did not

vary appreciably from condition to condition,
nor did the mean number of compound sen-

tences.

Individual Results

Of the 14 students, eight students' results
were highly similar to the class means in Figure
1. These eight students are represented by the

condition means of one student in Figure 3.

Highly similar is defined as results that first,
illustrate an increase over baseline in the mean
number of different adjectives on Days 6 to 9;

second, show an increase in the mean number
of different action verbs on Days 10 to 13;

and third, have a mean number of different be-
ginnings on Days 14 to 17 greater than other
conditions, as well as having a mean number of
different adjectives and a mean number of differ-
ent action verbs that are less than the mean

number when only these variables were under
the contingencies, but are greater than baseline.

Of the six remaining students, the results of

five students violate only one part of the defini-
tion of highly similar. The violation occurs

either in the different adjective condition, when

there is an increase in the mean number of

action verbs as well as different adjectives for

two of the students, or during the last condition
when either the mean number of different ad-

jectives or the mean number of different action

verbs is not greater than the mean number dur-
ing baseline, as for three of the five students.
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Fig. 3. Mean number of different adjectives, different action verbs, and different sentence beginnings
for one child's stories for Days 1 to 17.

For one student, the mean number of different

adjectives and different beginnings remained
constant throughout the study.

Table 1 displays the combined results of the

two independent raters, whose reliability was

46%. For the compositions written during base-

Table 1

Subjective ratings for creativity for one story from
each condition for each child present during each
condition, by two independent raters on an ordered
scale of 1 to 4, from most creative to least creative.

Second- Third-
Most Most Most Least

Creative Creative Creative Creative

Baseline
Condition 1 4 10 13

Different
Adjective
Condition 6 8 9 5

Different
Action Verb
Condition 16 5 4 3

Different
Adjective,
Action Verb,
and Beginnings
Condition 5 11 5 3

line, there were 13 ratings of least creative and

only one rating of most creative. For composi-
tions written during the different adjective con-

dition, the majority of ratings were twos and

threes. There were 16 ratings of most creative
and only three ratings of least creative, when
stories written during the different action verb
condition were ranked. When compositions from
the last condition were rated, the preponderance
of ratings, 11, were in the category of second
most creative. Two children were absent during
the last condition, therefore the number of
ratings totals only 24 (12 per rater) as opposed
to 28 (14 per rater) in all other conditions in
Table 1.

DISCUSSION

It is possible to modify qualitatively and

quantitatively sentence structure and the usage

of particular parts of speech by the use of pre-

scribed procedures. Whether or not the changes
in the objective compositional variables and

sentence parts are unique to this set of pro-

cedures can not be determined from this study.
Furthermore, some of the procedural aspects
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that might warrant further research are the
functions of giving examples before each ses-
sion, of writing a statement of the contingency
on the board, of varying the point values as
well as the functions of team competition, of
feedback in the form of points written on the
board, and of the back-up of contingent points
with extra recess and candy. The present re-
search did not allow for the comparative evalu-
ations of these different aspects of the pro-
cedures.

In this study, contingencies that required
the use of different adjectives, different action
verbs, and different sentence beginnings in
10-sentence stories, were more highly correlated
with subjective judgements of creativity than
were stories written during baseline, when no
such contingencies were in effect. A more de-
tailed inspection indicates that those stories writ-
ten when there were contingencies requiring the
use of different action verbs, were in general
rated as more creative than those written when
any other set of contingencies was in effect.
However, since these results are from only two

raters, and since rater results may also be
specific to these procedures and stories, further
systematic replication of the correlation is neces-

sary.
The data indicate the existence of a possible

response class with respect to usage of action

verbs and adverbs. That is, even though con-

tingencies were never directly placed on adverb

usage, the number of adverbs written increased
over baseline rates, and over the rates during the

adjective condition when action verb usage was

increased on Days 10 to 17. However, the use of

a multiple baseline design indicates that there

were no systematic changes in the frequency of
occurrence of a number of other compositional
responses, such as the mean number of com-

pound sentences, prepositional phrases, and

sentences with more than eight words, which
were not related to the contingencies. This sug-
gests that if practice effects were operating for
the subject, they at least did not produce changes
in all measures. Similarly, if order effects had

occurred and had influenced ratings, then the
stories written during the last condition should
have resulted in the greatest number of "most
creative" ratings.

It should be emphasized that raters were in-
structed to employ only intra-subject judgements.
Each student's story was compared only to other
stories written by that same student. Therefore,
no interpretation should be made that any of the
stories are creative in comparison to absolute
standards, or normative data on the set of all
stories ever written by either elementary school
children, or writers who are considered to be
creative. However, it is possible that any produc-
tive and realistic attempt to develop creative
writing skills of school children must deal with
intra-subject approximations to creative produc-
tions, or most children will have little likelihood
of writing absolutely or normatively creative
stories.

Further research will be required to determine
those specific contingencies and specific com-
positional variables that increase the probability
that one story will be subjectively valuedc as
more creative than another. It would also seem

expedient to attempt to define operationally
other response properties such as, "unusualness",
"appropriateness", "transformation of the con-
straints of reality", and "condensation", pur-
ported to be essential for designating a behavior
as creative (Jackson and Messick, 1965).

The results of the present study are in general
agreement with those of Goetz and Baer (1971)
and Goetz and Salmonson (1972), which indi-
cate that variety of responses can be increased.
Moreover, it is clear that the grammatical com-
position of children's written stories can be al-

tered by relatively simple classroom procedures,
and that the produced changes in composition
are related to reliable, subjective judgements of
creativity.
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