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Session 1.5 Division C

PSYCHOLINGUISTICS NO. 1
Joan Prentice, Indiana University Chairman

A STUDY COMPARING GLOBAL QUALITY WITH SYNTACTIC MA-
TURITY IN THE WRITTEN COMPOSITION OF SECOND AND
THIRD GRADE STUDENTS, Edieann Biesbrock, University of Min-
nesota; L. Ramon Veal, University of Georgia

Sixty papers were selected fiom cempositions proZuced by approxi-
mately 1,000 second and third graders. The papers represented a stratified,
one-through-seven distribution of levels of quality on a global essay scale
devaloped at the University of Georgia. Kach essay had been raied by four
raters with perfect agreement. The papers were divided into T-units, i.e.,
one main clause and its modifiers, and the following counts were made:
the number of garbles per paper, the number of T-units per paper, the
number of subordinate clauses per paper, the number of all (total)
clauses per paper, the ratio of clauses per T-unit, and mean T-unit
length.

Observed correlations between global essay ratings and the number
of T-units (.75) and the ratio of clauses per T-unit (.62) were moderately
high. However, correlations between global essay ratings and the number
of subordinate clauses (.71) and the number of all clauses (.80) were
comparable. Among the seven levels of rated quality for this sample of
children, these two measures were as reliable as T-unit counts. The cor-
relation between global essay ratings and mean T-unit length was lower
(.48). Although Hunt (1965) used mean T-unit length to distinguish
between fourth, eighth, and twelfth graders, it was not, in this study, a
reliable method of distinguishing between levels of quality within a
specific age group. Garbles also proved to be no indication of quality.

All measures, other than the number of garbles and mean T-unit
length, related directly to the global rating of quality. In summary, the
direction of the differences between the one-through-seven levels on the
global essay scale suggests that possibly both fluency and syntactic com-
plexity are related to quality in composition at this early elementary level.

CHILDREN’S COMPREHENSION OF BETWEEN AND WITHIN SEN-
TENCE SYNTACTIC STRUCTURES, John R. Bormuth, University of
Chicago; John Manning, Julian Carr, David Pearson, University of
Minnesota

These experiments were (a) to determine if selected linguistic struc-
tures differed in comprehension difficulty, (b) to determine if the gques-
tion types used differed in difficulty, and (¢) to gain a preliminary
estimate of children’s ability to comprehend common linguistic con-
structions.

At the intrasentence syntax level, 24 structures were studied, where
structures were defined by the transformations performed on simple
matrix sentences. At the anaphoric and intersentence syntax levels 14
and 16, respectively, structures were studied.

Two instances, a sentence or sentence pair, were constructed to rep-
resent each structure and each was embedded in a different four sentence

1




2 Session 1.5

paragraph of connected prose. Vocabulary was selected from the Dale List
of 3000 Easy Words and no sentence contained more than one transforma-
tion. A rote, transform, semantic substitute, and compound WH question
deleting the modifier of the construction tested was derived for each
structure and used to make four test forms for each paragraph, the para-
graph with one question below it being printed on one sheet of paper.

Fourth grade students were given one question form over each of
the paragraphs with question forms randomly assigned to subjects. Sixty
subjects answered each question under untimed conditions. Responses
were scored using definitions of item responses which yielded very high
interscores agreement. The proportion answering each question correctly
was analyzed in a structure-by-question type design. Both main effects
were significant for all three levels of structures indicating that instruc-
tion in the comprehension of these structures and questions should be
sequenced hy difficulty, The grand means were .58, .77, and .75 over the
intersentence, anaphora, and intrasentence structures, respectively. This
was viewed as poor performance in view of the extremely simple language
tasks presented, suggesting that children’s reading comprehension instrue-
tion is inadequate to permit them to approach mastery on verbally pre-
sented instruction.

COMPETENCE V3. PERFORMANCE IN YOUNG CHILDREN'S USE OF
COMPLEX LINGUISTIC STRUCTURES, Juanita Bryson and Carolyn
Stern, University of California, Los Angeles

Comparatives are a feature of elaborated language in which dis-
advantaged children, especially those from Mexican-American homes, are
presumed to be deficient. The major hypothesis of the present study was
that a relatively simple program could teach children from such language—
different backgrounds to produce comparatives. A secondary hypothesis
compared the effectiveness of two instructional procedures: (1) allowing
the children to induce the rule for forming comparatives, and (2) pre-
senting the simple verbal rule: add -er.

Twelve children, 50 to 60 months old, were shown simple black-and-
white line drawings of paired pictures, each pair visually representing a
comparison (e.g. big-bigger; fat-fatter) accompanied by appropriate ver-
bal commentary on magnetic tape. A pretest, three 15-minute lessons, a
posttest, and a retention test five months later were given to the same
group of children.

On all tests, 2 types of responses were required: selection and verbal
production. The selection task (on which most childres scored close
to ceiling) was used to determine whether the children understood the
concept of a comparative relationship even if they did not have the appro-
priate word. The second task was more demanding, requiring that the
child actually produce the comparative form. While the difference
between the mean pre- and posttest scores (1.5 and 21.8, respectively)
on this section was statistically significant (.01), no difference attribut-
able to instructional treatment was found. The retention mean (20.0)
was not measurably lower than the posttest, indicating an unexpectedly
stable change in verbal behavior. That this was not due to maturation
alone was inferred, since untrained children, from the same population,
given the retention test performed at the same level (1.5) as had their
peers on the pretest.
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Because of the ease with which children produced and retained the
ability to form comparatives, it might be argued that this study supports
the “competence” hypothesis held by linguists. However, it seems clear
that “competence” does not become “performance” without an instruc-
tional program.

MASS AND COUNT NOUN RESPONSES OF YOUNG CHILDREN, Evelyn
Hatch, Southwest Regional Laboratory for Educational Research and
Development

Forty-one kindergarteners and 23 pre-second graders were given a
two-part task to determine their ability to use the syntactic cues for mass
and count nouns.

Each task used ten count nouns and ten mass nouns. In Task 1,
a participation story, the child responded to a “How much 4+ mass
noun?”’ or to a “How many 4 count noun?” question while looking at a
pictured item. Task 2 required him to lock at a pictured item and to
ask “How much + noun?” or “How many + noun?”

Responses to Task 1 were scored for accuracy according to determiner
agreement; those to Task 2, according to much/many agreement with the
noun and number agreement.

Results suggest that children entering a reading program have not
mastered the distinction between mass and count nouns. Their ability
to use agreement cues of syntax appropriately has improved by age 7,
although their handling of syntactic cues for mass nouns continues to be
a problem even at this age.

Session 1.9 Division C

ACQUISITION OF READING SKILLS NO. 1
Wayne B. Otto, University of Wisconsin

SIMULTANEOUS AND SUCCESSIVE DISCRIMINATION LEARNING
AS A FUNCTION OF STIMULUS SIMILARITY, Margaret D. Acker-
man and Joanna P. Williams, University of Pennsylvania

This experiment was designed to investigate the relative difficulty of
simultaneous and successive discrimination of letters under varying de-
grees of stimulus similarity. Lipsitt (1961) did a series of discrimination
experiments, using fourth graders ag subjects and colors a stimuli, which
yielded contradictory results. Presumably, his subjects had distinct labels
available for each of the color stimuli, and this may have attenuated the
effects of stimulus similarity. For this reason, first graders were run in
the present study, and the stimuli were letters which the Ss could not
consistently label.

In the first experiment, the similar stimuli were b and d, and the
dissimilar stimuli were b and s. In the simultaneous discrimination problem,
S was consistently reinforced for responding to one of the stimuli regard-
less of its spatial position. In the successive discrimination problem, only
one stimulus was presented on each trial and the S learned to make a
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differential positional response to each stimulus. Experiment 2 included
colors (red and blue) as an additional class of stimuli.

The results show that neither the method of stimulus presentation
(simultaneous or successive) nor the similarity of the stimuli, was a sig-
nificant factor in either experiment. There is some indication that with
similar letter stimuli, the successive problem was less difficult than the
simultaneous; but with dissimilar letter stimuli, the successive problem
was more difficult. The results are discussed in terms of discrimination
theory and in terms of implications for educational practice.

AN EXPERIMENTAL STUDY OF VISUAL PERCEPTUAL TRAINING
AND READINESS SCORES WITH CERTAIN FIRST-GRADE
CHILDREN, James DeWitt Cowles, College of William and Mary

The purpose of the study was to investigate the efficacy of gpecific
visual perceptual training on readiness scores. The null hypothesis tested
was that there were no significant differences among the three groups.

An Experimental and two Control Groups were formed: the Experi-
mental Group received visual perceptual training drawn from the Begin-
ning Pictures and Patterns portion of The Development Program in Visual
Perception by Marianne Frostig; the Instructional Control Group received
listening activities; and the Control Group received no specific treatment
with respect to gains in readiness as measured by the Metropolitan Readi-
ness Tests, Forms A and B.

The total first-grade population (N==257) in two predominantly black
elementary schools in Tuscaloosa, Alabama were used for selection putposes.
The Metropolitan Readiness Tests, Form B was administered to the total
population. The sample, selected on the basis of pre-test scores, consisted
of 81 pupils chosen by stratified randomization.

The subjects in the Experimental Group (N=27) and the Instructional
Control Group (N=27) were removed from their regular classrooms for
experimental treatment which was administered three times weekly for a
period of nine weeks. Twenty-seven lessons of 30 minutes duration were
taught. The subjects were post-tested with the Metropolitan Readiness
Tests, Form A.

Differences between pre- and post-test measures, as well as gains
from pre- to post-test, were analyzed by means of the analysis of variance
(Type I Design) for the three groups.

All obtained values of F resulting from the Type I analysis were
statistically significant beyond the .05 level of significance. The one way
analysis of variance technique was applied to the post-test scores taken
two at a time. The values of F obfained between the Experimental Group
and the Instructional Control Group and between the Experimental Group
and the Control Group were statistically significant beyond the .001 level
of significance. The value of F' obtained between the Instructional Control
Group and the Control Group was not statistically significant at the .05
level of significance.

It was concluded that the significant differences obtained between the
Experimental Group and the Control Group, indicated the efficacy of visual
perceptual instruction drawn from The Developmental Program in Visual
Perception on readiness, as measured by the Metropolitan Readiness Tests.
That no significant differences were found between the Instructional
Control Group and the Control Group indicated that the effect of visual
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perceptual treatment, rather than interaction with the investigator, was
operative.

The findings strongly suggest that The Developmental Program in
Visual Perception can be of merit and is worthy of further empirical
research.

ERRORLESS DISCRIMINATION LEARNING OF SIMILAR LETTERS
OF THE ALPHABET, R. J. Karraker, University of Missouri, Kansas
City, Larry A. Doke, Kansas University.

The “conditioning and extinetion” theory of discrimination learning
advanced by Hull and Spence has recently been challenged in a series of
articles by Terrace. Terrace has demonstrated that discrimination learn-
ing can occur without errors. The discrimination was more accurate,
less “emotional,” and less susceptible to the influence of drugs.

Terrace accomplished this by fading the brightness, duration of pre-
sentation, and wave length of the stimuli. Goldiamond and Moore demon-
strated the phenomena in a matching to sample task using yeung children,
but the tasks were not directly similar to the types of discriminations
children learn in school settings.

The lower case letters ‘b’ and ‘d’ were taught to 64 kindergarten
children. Ss were seated in an enclosed chamber and presentation of
stimuli was accomplished by rear-projecting slides which were articulated
to a tape recorder for auditory stimuli. E provided knowledge of results
through an intercom.

Consisting of three sessions of approximately 80 presentations each,
the experiment had two varisbles with two values for each variable. The
first variable wags type of acquisition stimuli, with two values—Pro-
gressive and Constant. Progressive was defined as fading size, color,
pictorial prompts, and duration of presentation. Constant was dofined
as no fading.

The second variable was time of introduction of the second compo-
nent of the discrimination, with two values—Early and Late, Thus,
there were four groups of 16 Ss each: Early-Progressive, Late-Progressive,
Early-Constant, and Late-Constant.

A treatment (E-P) by levels (E-L) analysis of covariance with mental
age as the covariate revealed a significant effect for levels (p==.01) but
not for treatments. Data are also presented on learning acquisition as a
function of the four treatments.

RECOGNITION OF FLASHED WORDS BY CHILDREN, &. Jay Semuels,
University of Minnesota

The purpose of this study was to find what effect word associations
have on speed of word recognition. An identical study using adults
disclosed that when associated adjective-noun word pairs were presented
together, recognition speed was significantly faster to the noun than
when a noun was presented by itself. Cenversely, when adjective-noun
word pairs were presented which were not associates of each other,
recognition specd was significantly slower in comparison te the ncun
by itself.

A 5 x 5 repeated-measure Latin square design was used with 20
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fourth-graders. First, the subject was familiarized with the words which
would be shown in the tachistoscope. This was done by having him read
single words (nouns) or associated adjective-noun word-pairs aloud from
cards. Then tke same single words and word-pairs were tachistoscopically
presented, either in the same context or in a different context. Recognition
speed was timed for the noun only.

The results indicated that word recognition strategies of children
are different from those of adults. For example, with children speed of
recognition was as fast when a noun was presented by itself as when
it was preceded by its associate. Another difference was found when
associated word-pairs were flashed which had not been presented during
familiarization. With adults there was no difference in recognition speed
between familiarized and non-familiarized word-associates, but there was
with children. For adults as well as for children, recognition speed was
severely retarded when non-associated word-pairs were flashed. These
results along with others will be discussed in terms of strategies children
use in word recognition.

Session 1.10 Division C

INTERACTIONS OF INDIVIDUAL DIFFERENCE
AND TASK VARIABLES

Robert D. Tarte, University of Michigan, Chairman

COGNITIVE-DOMAIN ACHIEVEMENT IN SCIENCE, A FUNCTION
OF METHOD OF PRESENTATION, INTELLECTUAL CAPACITY,
AND PERSONALITY ADJUSTMENT, Willim S. Donaldson, Depart-
ment of Public Instruction, State of Pennsylvania

Empirical investigations of the learning process have shown that
achievemeni potential is better utilized when instruction is individualized.
The purpose of this study was to examine several relationships between
method of instruction and selected student characteristics. It was hypo-
thesized that achievement could be increased when unique student-types
were compatibly matched with alternate instructional presentations.
Definition of student-type was based on level of intellectual capacity
and level of personality adjustment.

Fourth-grade pupils were provided linearly-structured programmed
texts for elementary-level science. Included were experiments to be
performed using simple apparatus. All students used identical texts but
the experiments were completed via three alternate methods. Each child
was provided a text into which one of the three learning presentations
had been structured.

Level of intellectual capacity and level of personality adjustment
were highly correlated with achievement. Within levels of intellectual
capacity the highest level of personality adjustment had the highest
achievement, the lowest level of personality adjustment had the lowest
achievement. The reverse was also true: within levels of personality
adjustment the highest intellectual capacity exhibited the greatest acqui-
sition of cognitive-type learning. Also, within categories such as high-
level intellectual capacity and low-leve! personality adjustment, it was
found that additional partitioning by mstructnonal method produced an
F-ratio significant at the 0.005 level.
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Specific student-types learned more when the presentation was of a
specific design. Further, it was demonstrated that instructions could be
individualized so as to provide alternate routes for learners, the imple-
mentation of which resulted in increzsed achievement.

SOME SITUATIONAL AND EXTRINSICLY BASED DIMENSIONS OF
THE CONSTRUCT “MOTIVATIONAL DISTURBANCE” AND ITS
EFFECT ON STUDENT DECISION-MAKING IN AN INSTRUC-
TIONAL CONTEXT, Mancel R. Ellis and D. G. Crawford, The Ontario
Institute for Studies in Education, University of Toronto

The general purpose of this study was to examine the relevance to
individualized instruction of the Wallach and Kogan model of “motiva-
tional disturbance.” The construct ‘motivational disturbance’ postulated
by Kogan and Wallach offers an explanation for the emergence of ‘irra-
tional’ vs ‘rational’ patterns of decision-making behavior, associated with
dispositions towards risk or conservativism across divergent dimensions
of psychological behavior.

The relevance of the Kogan and Wallach model to decision-making
in an instructional context has not been made explicit. Therefore, the
first objective of this study was to examine its role in a real achievement-
related situation in which the incentive aspects of the tasks were per-
ceived by the decision maker to have relevance to an authentic academic
achievement-related context. The second major objective of the siudy
was to explore other possible dimensions of the “motivational disturbance”
construct.

The subjects were graduate students in education who were asked
to complete a number of questionnaires to provide measures of “test
anxiety,” “defensiveness,” “control beliefs,” and risk-taking dispositions.
A task concerning the relative effectiveness of two instructional tech-
niques in programmed instruction (EGRULE and RULEG) required them
to make decisions in a binary choice situation for which they believed
correct answers existed. Feedback was provided on the basis of their
decisions in fixed schedules of positive and negative confirmation. The
extrinsic incentives aspects of the task were defined in terms of points
to be gained or lost for correct or incorrect answers, and were determined
on the basis of indicated confidence in their decisions.

The dependent variables were derived from performance character-
istics which were used as indices of irrational decision-making behavior.
Intercorrelations were obtained between the independent variables con-
stituting the construct “motivational disturbance” and the dependent
variables.

Implications for the design of individualized instructional environ-
ments were drawn.

EFFECTS OF TEACHER TRAINEE APTITUDES ON CBSERVA-
TIONAL LEARNING, Mary Lou Koran, University of Texas at Austin,
Frederick J. McDonald, New York University, Richard E. Snow, Stan-
ford University

The present study was conducted to examine the effects of verbal
and perceptual dimensions of individual differences in relation to the
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efficacy of two different kinds of modeling procedures in the acquisition
of a teaching skill.

Following the administration of aptitude tests selected from the
French Kit of Reference Tests for Cognitive Factors and from a series
of specially developed audio-visual testing materials, 121 Stanford intern
teachers were randomly assigned to three treatment groups: a film-
mediated modeling condition, consisting of a filmed portrayal of Analytie
Questioning, the particular teaching skill to be learned; a written-verbal
modeling condition consisting of a verbatim text of the sound track
from the film model; and a no modeling control group. The criterion
performances assesged included the frequency, variety and quality of
Analytic Questioning used upon three separate teaching sessions.

Instructional treatment main effects as well as Aptitude x Treatment
interactions were investigated. Analysis of variance wag used to test
instructional treatment main effects. These analyses disclosed highly
significant treatment effects in which subjects in both the film-mediated
and written-verbal modeling conditions generated a significantly higher
frequency, variety and quality of Analytic Questioning than did control
group subjecte. Similarly, subjects in the filmed modeling condition
produced a significantly higher frequency, variety and quality of Analytic
Questioning than did subjects in the verbal modeling condition.

Aptitude x Treatment interactions were evaluated by comparing
regression slope: for different treatments. Analyses of Aptitude x Treat-
men. interactions indicated that scores on Hidden Patterns, Film Memory
and Maze Tracing tests interacted sigmificantly with the instructional
treatments. The magnitude of these interactions tended to increase across
teaching sessions.

These findings indicate the most effective instructional methods
differ from subject to subject with such differences between subjects
being correlated with tests of ability. Results such as these, if replicated,
may eventually provide decision rules for greater individualization of
teacher training programs.

THE RELATIONSHIP OF INDIVIDUAL DIFFERENCES IN THE
ORIENTING RESPONSE TO COMPLEX LEARNING IN KINDER-
GARTENERS, Mary E. Manske and Frank RH. Farley, Wisconsin Re-
search and Development Center for Cognitive Learning, University of
Wisconsin

The present study investigated the assumption that individual dif-
ferences in the OR, as measured by heart-rate deceleration, can be used
to predict performance in a highly unrelated learning situation, and it
further extended previous investigations in the four following ways:
(1) to see if the relationship would hold up at the earlier ages of five
and six, (2) to see if previously established interactions of OR and sex
on learning would be manifest at this early age, (3) to try to establish
trends by the use of three OR categories (High, Medium, and Low) in
lieu of the previously used High and Low categories, {4) to try and
establish the relationship across several learning tasks that are implied
to involve different learning processes, namely, concept identification,
discrimination learning, and one-trial paired-associate learning.

96 Ss were measured on their heart-rate change to a 1000 cps tone.
On the basis of his position in the entire distribution of scores, S was
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claggified as either a High, Medium, or Low Orientor. At a later time 96
8s received the concept, identification and discrimination learning tasks and
65 Ss received the one-trial paired-associate task.

A quadratic trend was established between the magnitude of the OR
and performance on paired-associate learning but the direction of the
quadratic trend was highiy dependent on sex. Females displayed the
relationship in an inverted-U form, i.e., better performance was associated
with the Medium OR condition, whereas males displayed the relationship
in a V form, i.e., better performance was associated with the High and
Low Orientor conditions. Although the shape of the trends was similar
for the two other tasks, they were not significant at accepted levels.

Thus, classification of Ss on the basis of their OR at this early age
appears to provide some predictive ability of performance in complex
learning tasks when sex of S is taken into account.

Session 1.16 Division E
CONTRIBUTED PAPERS

Chairman: To Be Announced.

THEORETICAL-PRACTICAL CHARACTERISTICS INVENTORY, TPCI,
FACTOR SCORE DIFFERENCES FOR FOUR UNIVERSITY COL-
LEGES AND NINE ACADEMIC MAJORS, R. J. Planisek, Kent State
University

The limits in predictive power of ability and achievement measures
has stimulated researchers to consider seriously the realm of non-
academic predictors. The TPCI is an attitudinal instrument which in
previous studies has been shown to have ability, academic performance,
and study-habit correlates. The theoretical-practical nature of this in-
strument and its academic correlates leads one to hypothesize about its
ability to discriminate between students of variouis academic majore.
Hence, this investigation is concerned with the discriminatory aspects
of the TPCI subscales for different colleges within a university and,
specifically, for several academic majors.

The instrument was administered to 599 upperdivison students at
Kent State University during the Spring Quarter of 1968. A stratified
random sampling was made within the four university colleges as well
as within nine academic majors. The majors were chosen for their
alleged differences in theoretical and practical curricular contents.

Product moment correlations among the 60 items were factor analyzed
by the principal-components method and rotated to the varimax criterion.
Four major factors were obtained: Technical-Practical, Scholastic-
Theoretical, Application-Practical, and Practical-Collegiate. These ac-
counted for 94.6 per cent of the common variance. Factor scores were
computed for each student, from which frequency distributions were
obtained for each of the 4 colleges and 9 academic majors. The various
group factor score means were compared by the Duncan’s New Multiple
Range Test. Significant differences among many of the means were
found at the .05 and .01 levels. Thus, support was given to the hypothe-
sized discriminatory ability of this instrument. ‘

These findings are encouraging and have provided the rationale for
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more rigorous studies. Presently the data are being sabjected to discrimi-
nant and profile analyses. These techniques may provide information
which has potentiz] in the counseling and guidance area.

HEADSTART FOLLOW UP 1965-1968 VALIDATION OF AN OBSER-
VATIONAL INSTRUMENT FOR PREDICTIONS REGARDING
SCHOOL SUCCESS, Ruth Formanek, Hofstra Univergity

The purpose of the study was to validate an observational instrument
for predictions of school success.

I. 1885 Summer. Behavioral observations by means of specimen descrip-
tion were made daily on 59 preschool children by five observers over
an eight-week summer Headstart program. All observations were
categorized according to a system proposed by L. Murphy and adapted
for classroom situations by R. Spaulding. Categories deal with the
child’s ability to cope with the demands made on him in free-play
and teacher-directed settings, and include the following behaviors:
aggression, resistance, independence, productivity, group oriented,
passive conformity, and withdrawal., These behaviors were further
categorized into “school-adaptive” and “school-maladaptive” types.
Peabody and S.B. tests were administered. Predictions of school
success, based on the observation of the children’s behavior, were
made for extreme groups only.

II. Jume 1968 Foliow-up. Sample decreased from 59 to 42. In the absence
of a more reliable criterion, grade placemeut was used as an index
of school success. All children, except one, were old enough to begin
third grade in September 1968. However, only half the sample wag
found to be at grade level. Two predictions made in 1965 were found
to be correct:

1. High amounts of aggressive and resistant behavior correlated
negatively with school success; in particular, no child who
was found to be highly aggressive in 1965 is on grade level
now.

2. Appropriate, success-oriented behavior in school may be de-
fined as passive sxd conformist when so demanded in teacher-
director settings, and independently productive in free-play
situations. The six children who showed the highest degree
of such differential behavior in 1965 all function on grade
level. Predictious for the relation between IQ and differen-
tiated behavior was ambiguous.

The following behavioral categories did not differentiate
those on grade level from those not on grade level:
a. The degree of overall productive behavior independent
of environmental conditions.
b. The total variability of behavior over the eight-week
period of 1965.
¢. The degree of distractible behavior, daydreaming, or
fidgeting.
d. The degree of sociable behavior.
e. Constant changes over the eight-week period of time in
' each behavioral trait observed.
Replication of the study is planned on a larger scale using data
on aggressive behavior (1) and on differentiated behavior (2) only.
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Follow-up will use achievement tests as a criterion in addition to grade
placement.

NEED ACHIEVEMENT, FEAR OF FAILURE, PERCEPTION OF OCCU-
PATIONAL PRESTIGE, AND OCCUPATIONAL ASPIRATION OF
ADOLESCENTS OF DIFFERENT SOCIO-ECCNOMIC GROUPS,
M. S. Tseng and D. L. Thompson, West Virginia University.

The purpose of this study was to determine if adolescent boys of
various socio-economic groups differ significantly in their achievement
motivation, fear of failure, occupational aspiration, and perception of
the prestige hierarchy of occupations.

A sample of 238 Ss drawn from 9th, 10th, 11th, and 12th grade male
students was classified into three socio-economic groups (M,L,LL) based
on their father’s educational level, mother’s educational level, and father’s
occupation. The instruments used were the Achievement Thematic Apper-
ception Test (TAT), Mandler-Cowan’s Test Anxiety Questionnaire
(TAQ), the Occupational Prestige Scale (OPS) consisting of 20 occupa-
tions adapted from the North-Hatt scale, and Haller’s Occupational
Aspiration Scale (0OAS). The TAT consisted of four pictures (1, 2,7, 8;
Atkinson, 1958) presented in a neutral classroom situation. Scoring was
done by two trained graduate students with inter-rater reliability of .90.
A short form of TAQ consisted of 32 items. Each item was graded on a
9 point scale with 1 representing low anxiety and 9 representing high
anxiety level. The OAS consisted of 8 multiple-choice items designed
primarily for use among male high school students. The total score is
interpreted as a relative indicator of the prestige level on the oceupa-
tional hierarchy which an individual views as a goal. The OPS consisted
of 20 occupations which were selected from the list of 90 used in the
North-Hatt study. The total score is interpreted as an indication of the
deviation of the S’s perception of occupational prestige in relation to the
ideal norm.

ANOVA and Duncan’s Multiple Range Tests revealed the following:
(1) there was no significant difference among the socio-economic groups
on need achievement; (2) group M differed significantly (p < .01) on
fear of failure from group LL, with group LL showing greater degree
of fear of failure; (3) group M differed significantly (p < .01) on the
perception of occupational prestige from groups L and LL, with group M
snowing less deviation from the ideal norm; and (4) group M differed
significantly (p < .01) on occupational aspiration from groups L and LL,
with group M showing higher level of occupational aspiration.

CATEGORIZING HIGH SCHOOL GIRLS INTO OCCUPATIONAL PRE-
FERENCE GROUPS ON THE BASIS OF THE DISCRIMINANT
FUNCTIONS RESULTING FROM THEIR INVENTORIED IN-
TEREST PATTERNS, Robert F. Mooney, Salem State College.

This study demonstrated that significant differences in interest
patterns exist among high school college preparatory girls choosing
careers assigned to eight broad occupational groups.

1,114 girls were asked to select the occupation they intended to
pursue for a life’s work. Based on their selection, each girl was categor-
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ized into one of eight general occupational groups. These same girls were
also given the Kuder E General Interest Survey. This instrument yielded
a vector of scores on ten different interests for each girl. Thus, each
girl had a ten-score array representing her interest pattern and was
categorized into one of eight broad occupational groups.

First, a completely generalized multivariate analysis of variance
design determined tbo., although significant differences in interest
patterns existed between occupational groups with high school grade
levels partialed out, and between high school grades with groups par-
tialed out, the group differences appeared to be of the same nature across
all grade levels.

Then, using two-thirds of the original sample, a multiple diseriminant
analysis was conducted to determine if significant differences in interest
patterns existed among girls in the broad occupational groups. Signifi-
cant differences were determined to exist. Hotelling’s T? test was run
to detcrmine the nature of the group separations. The diseriminant
functions were derived in order further to pinpoint fthe differences
between individual occupational groups in terms of interest scores, A
“hits-misses” ratio was determined using the other one-third of the
sample, resulting in the cross validation of the classification power
of the discriminant functions.

The result of this study clearly indicates that, on the bagis of their
interest patterns, high school girls can be effectively categorized into
occupational preference groups more specific than the often reported
science-nonscience and college-noncollege preparatory categories.

Session 2.2 Division C

PROBLEM SOLVING NO. 1
Lee S. Shulman, Michigan State University, Chairman

ERROR PATTERNS IN PROBLEM SOLVING FORMALIZATION, John
Eliot, George Kennedy, and Gilbert Krulee, Northwestern University

Solution of algebraic word problems requires the student to combine
natural language and mathematical symhois, Poor students may differ
from able students in their inability to identify the physical assumptions
given in the problem statement. Similarly, poor students may differ
from able students in their dependence upon information presented early
in the problem statement.

The act of solving algebraic word problems can be described in
terms of five steps. The two hypotheses of this study were tested by
analyzing the verbal and written protocols of 28 students from the 11th
grade in terms of these five steps. Students from 2 “regular” and an
“honors” program were asked to solve six different word probiems of
comparable difficulty. A tape recorder recorded their “thinking aloud”
while solving the problems one at a time.

An analysis of the protocols clearly confirmed the hypothesis that
poor students differ from able students in their inability to identify the
physical assumptions given in the problem statement. Moreover, those
students who failed to solve the problems did not begin their solution
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procedure with information presented early in the problem statement.
The second hypothesis was not confirmed.

The results of this study indicate that teachers should be less con-
cerned with getting students to define the relationships between problem
elements and more concerned with getting them to identify the physical
assumptions made in the problem statement. Further, these results
provide some useful guidelines for computer programers interested in
designinz dialog problems capable of adapting themselves te “converse”
with poor algebra students in ome way, and with able students in a
different way.

A COMPARISON OF THE EFFECTIVENESS OF DISCOVERY VERSUS
DIDACTIC METHODS AND TEACHER GUIDED VERSUS INDE-
PENDENT PROCEDURES IN PRINCIPLE LEARNING, Jokn T.
Flynn and Carol Wiesner, University of Connecticut

The purpose of this study was to determine the relative effectiveness
of discovery versus didactic methods for the teaching of spelling prin-
ciples to elementary school children. The study was also designed to
examine the effectiveness of teacher-guided group procedures versus in-
dependent procedures used in conjunction with both methods.

Sixteen sixth grade classes were randomly assigned to the four ex-
perimental treatment groups. The discovery method with teacher-guided
group procedures was used for Group A, the discovery method with
independent procedures for Group B, the didactic method with teacher-
guided group procedures for Group C, and the didactic method with
independent procedures for Group D. Analysis of the students’ scores on
a standardized spelling test revealed no significant differences in spelling
achievement between the groups.

A six week experimental program was developed to teach six basic
speiling principles involved in adding word endings. The teaching of
the principle differed between groups according to the experimental
treatments. The materials and procedures used for reinforcement, testing,
and review were identical for all classes.

Two posttests were developed in order to imeasure spelling achieve-
ment relative to the experimental program. One posttest was given at
the conclusion of the program, the second after an interval of six weeks.
Each test consisted of three parts: Part A was designed to measure
retention, Part B, transfer, and Part C, problem-solving. Standard pro-
cedures were used to establish the validity and reliability of the tests.

Multiple Classification Analysis of Variance (2 x 2) was used to
analyze the results of the posttests for 87 subjects in each of the four
groups. No significant differences were found for either main effects
or interactions on either the immediate or the delayed posttest. Several
reasons were postulated for the results, and suggestions for further
research are given.

THE EFFECT OF TWO TYPES OF VERBAL HIERARCHY ON PROB-
LEM SOLVING, John T. Guthrie, Johns Hopkins University

Previous research has failed to account for performance on tasks,
such as Maier’s 2-string problem, in which Ss are required to combine
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one or more objects to solve a problem. It is argued that two types of
verbal mediators are instrumental in the solution of such problems:
uses, which are Ss’ verbal responses to the nbjects necessary for solution,
and functions, which are Sg’ verbal responses to the verbal statement
of the problem. Two experiments, each employing 2¢ factorial designs
and including several versions of two unique problems, provided tests
of these predictions.

In the first study, each S's verbal mediators to the objects and the
statement of the problem were elicited and then his speed of solving two
problems was assessed. In the second study an independent group of Ss
was required to solve two problems without prior elicitation of the Ss’
verbal mediators. In the first study, the dominance of mediators appro-
priate to solution was ascertained for each S independently; in the second
study, the dominance of appropriate mediators was established on the
basis of group norms developed from the first study.

In both studies, there were four treatment conditions, which consisted
of requiring Ss to solve problems for which their mediators, functions
and uses, were either dominant or subdominant in their mediational
hierarchies. It was predicted that Sg’ speed of solving the problems
would be directly proportional to the dominance of the functions and uses
in their respective hierarchies. Each experiment demonstrated that prob-
lem solving is facilitated both by the dominance of the function (p < .001)
and by the dominance of the use (p < .01). The results confirm the
mediational analysis of problem solving.

READING AND LANGUAGE ARTS: ABSTRACT THINKING, A SUB-
CAPABILITY OF PROBLEM SOLVING, Sara W. Lundsteen, The
University of Texas at Austin

Gagné’s theory of hierarchial curriculum requires that crucial sub-
capabilities be located and turned into objectives that can be observed
and tested. The goal of the present study was to investigate the cause-
effect relationship between trained and untrained variables of abstract
quality in children’s thinking as related to a learning hierarchy designed
to improve creative problem solving. The null hypotheses were: (a)
a3 measured by 3 tests of abstract thinking, there is no significant
difference in mean scores for a group receiving 23 lessons designed to
develop the abstract quality of thinking at fifth-grade level, and 4 other
treatment groups receiving the same amount of special instructional time
but with 4 differing programs; (b) there is no transfer or significant
difference between the above groups on criterion measures of problem
solving, listening, and reading.

A five-group design, with pretests and posttests, was employed. The
Ss, from a pool of 45 intact classes whose teachers had volunteered for the
experiment, were assigned randomly to treatments. The measurement
consisted of a battery of 11 tests including 8 experimental tests of quali-
tative levels of thinking. The findings support the research hypotheses
of significant differences between treatment groups on all measures,
Analysis of variance, covariance and Scheffé’s test were employed. Dif-
ferences or rankings almost consistently favored the group trained in
qualitative levels of thinking when the difference was not in favor of
the treatment group especially trained on the transfer variable in ques-
tion, listening, problem solving or reading. Differences favored the low
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1.Q. Ss in the qualitative treatment group on the STEP reading total and
on 3 out of 4 subscores (p < .05). In a gross way the Gagné theory of
learning appeared to be supported with respect to the abstract sub-
capability. For children with low 1.Q. (62-91), assistance with the abstract
thinking quality may enhance reading ability at the fifth-grade level.

Session 2.3 Division C

TEACHER EDUCATION NO. 1
J. Hugh Baird, Brigham Young University, Chairman

IMMEDIATE AND DELAYED FEEDB.>CK PROCEDURES FOR MODI-
FYING STUDENT TEACHING BEHAVIOR ACCORDING TO A
MODEL OF INSTRUCTION, Darlene Heinrich, Beaver College, Hugh
F. McKeegan, Bucknell University

Frequently supervisor feedback is so delayed and disjointed that
it is of little use to the prospective teacher. The purpose of this study
was to determine whether, in a situation where a comprehensive model
of instruction had already been developed, systematic feedback would
improve the application of the model.

Subjects (N-10) were matched according to subject area and were
randomly assigned to experimental and control groups. Experimental
subjects were given immediate feedback via a series of color-coded cards
when instances of the use of (a) advance organizers, (b) defining or
describing attributes, (¢) inter- and intra-associations, and (d) positive
or negative instances were observed. Control subjects were given delayed
feedback in conferences conducted immediately after instruction had
been corapleted. It was hypothesized that the diserepancy between what
a teacher believes she teaches and what is observed as being taught
would be reduced over time (8 weeks) for both groups but that the
reduction in discrepancy between belief and observed practice would be
greater for the immediate feedback group. It was further hypothesized
that student teacher attitude would not be unfavorably affected by the
experimental procedure.

A regular observation schedule was set up to permit systematic
recording of the efforts of both experimentals and controls to implement
the instructional model and to provide immediate feedback to the vxperi-
mental group. Data analysis was completed via repeated measures, linear
trend, and Neuman Keuls’ techniques. Attitude responses were tallied
and where possible treated via chi?. Discrepancy scores over successive
observations were found to be significant (.05) in the predicted direction
for six categories. Positive total and negative total categories indicated
a significant linear trend. Discrepancy scores decreased more rapidly
for the group receiving immediate feedback and student teachers’ atti-
tudes were not unfavorably affected by the experimental treatment.

The study indicated that the behavior of student teachers in applying
an instructional model can be affected with a high degree of consistency.
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IMPROVING THE COGNITIVE FUNCTIONING OF PUPILS THROUGH
TEACHER-TRAINING IN PROCESS OBJECTIVES: A FIELD
EXPERIMENT, Esin Kaya, Hofstra University

The study purported to determine if teacher-training in incorporating
cognitive functions into subject-content curricula would improve the
cognitive functioning of pupils.

First, teachers inductively arrived at definitions of the following
functions: association, classification, comparison, divergent production,
analysis, synthesis, induction, deduction, and evaluation. Second, they
formulated behavioral pupil cutcomes combining these functions with
the subject content they wanted to teach. Third, they modified their
instructional techniques to achieve these combined objectives by altering
their own classroom behavior.

A field experiment was conducted to determine the effect of teacher
training on the pupils. A pre-post-test design with control groups was
utilized. Classroom observations of teachers were cenducted before and
after training to determine the changes in classroom practices. Children
in all groups were tested with three main instruments: (a) a battery
of selected staandard tests of cognitive functioning, (b) validated local
achievement tests combining the process objectives with subject-matter,
(c) standard achievement tests.

Results confirmed the original hypothesis. (1) Experimental groups
achieved significantly better than control groups on tests emphasizing
both content and cognitive processes. (2) As was expected, no differences
were noted on standard achievement tests. (3) When teachers continued
their new instructional technique over one academic year, their pupils’
general cognitive ability scores improved significantly; no such improve-
ment was observed when teachers practiced the new technigue for the
duration of one unit only.

Implications: (1) Children’s cognitive functioning may be improved
through training. (2) Teacher training readily effects changes in pupils’
achievement but must be practiced by the teacher for a year to effect
change in pupils’ general ability. (8) Standard achievement tests are not
relevant to the assessment of cognitive abilities within the context of
subject-content.

COMPARISON OF FOUR TEACHER TRAINING PROCEDURES IN
ACHIEVING TEACHER AND PUPIL “TRANSLATION” BEHA-
VIORS IN SECONDARY SCHOOL SOCIAL STUDIES, Gregg B.
Millett, University of Texas at Austin

The purpose of the study was to determine whether different training
procedures could change specific behaviors of intern teachers and their
pupils in secondary school social studies classes. Four training procedures
were compared in the study: (1) an unstructured discussion of material
that was to be taught later in a social studies class; (2) oral instruction
on howv to teach the material; (8) a videotaped demonstration of how to
teach the material; and (4) a combination of the oral instruction and
demonstration procedures.

The instruction and demonstration training procedures emphasized
the development of “translation” of a given piece of material through
class discussion. Translation was defined as statements about the mean-
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ings of written words and combinations of written words in light of the
rentext in which the words were used. Pupil translation statements, both
written and expressed in discussion, were measured. Seven types of
teacher behavior were measured: translation, directions, elicitations,
acceptances, rejections, probes, restatements, and periods of silence.

The experiment was conducted in the regular program of teacher
training in secondary school social studies in the Stanford Secondary
Teacher Education Program. Forty-three social studies intern teachers
were randomly assigned to the four training groups. Within two days
after training all of the intern teachers taught the same material in
one of their secondary social studies c.asses. These discussions were
tape-recorded and written translation tests were administered after the
discussions.

Blind ratings of the tapes and tests averaged over 80 per cent
agreement belween two raters. The results indicated significant dif-
ferences (.01 level) between treatments on the translation behaviors of
the teachers and pupils in the discussions. The unstructured discussion
procedure was the least effective; the presentation and demonstration pro-
cedures were equally effective; the demonstration plus presentation
procedurs was most effective (.05 level of significance between pairs
of treatment means). No differences were indicated between treatments
on the written test scores.

The results support the use of demonstrations combined with presen-
tations in transmitting certain complex behaviors to teachers.

Session 2.4 Division D
DEVELOPMENT OF MEASUREMENT INSTRUMENTS

Miriam Bryon, Educational Testing Service, Chairman

DEVELOPMENT OF AN INSTRUMENT MEASURING ATTITUDES
TOWARD READING IN PRIMARY PUPILS, Eunice N. Askov, Uni-
versity of Wisconsin

An attitude inventory was developed to assess change in attitudes
toward reading in children in the primary grades. It was designed as
part of a larger study examining the effects that a system of individual-
ized reading instruction would have upon achievement and attitudes of
primary children.

Prior to the development of the instrument, the favorite leisure-time
activities of primary children were determined by interviewing twenty
second and third graders of both sexes. Then an artist depicted the most
frequently named activities in a boy’s and a girl’s version. The activities
in the two versions correspond to each other as closely as possible.

Pictures of three types of reading activities are each paired with
nine pictures of other leisure-time activities, allowing the pupils to
choose reading over other activities a maximum of 27 times. Non-reading
activities are paired together thirteen tiines as distracting items. The
test is scored by counting the number of times reading is chosen as a
preferred activity.

A test-retest reliability coefficient of .90 was obtained with a one-
week interim between tests. In a validation study, parents of second
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and third grade pupils (who had previously taken the inventory) were
asited to mark the pictures of the activities that their children, in their
estimation, would prefer. The choices of the parents and their children
were then compared.

The advantages of such an inventory are perhaps obvious. The
children’s attitudes toward reading are assessed by a game-like instru-
ment, the purpese of which iz not obvious te them. Furthermore, it is
easy and quick to administer to primary children since it involves no
reading or writing. By making forced choices between pictures of activi-
ties preferred by the age group, children reveal their attitudes toward
reading as one of a number of other leisure-time activities.

PRESCHOOL ACADEMIC SKILLS TEST, Esther Kresh, Pittsburgh Public
Schools, Bert F. Green, Jr., Carnegie-Mellon University

The passage of the Feconomic Opportunity Act of 1964 and the
Elementary and Secondary Education Act of 1965 has given great impetus
to the development of preschool programs for poverty children.

As part of the Pittsburgh program, the Pittsburgh Public Schools
developed the Preschool Academic Skills Test as a diagnostic instrument
to facilitate the planning of an appropriate cognitive curriculum for each
child. The items for the test were developed on the basis of an analysis
of first grade materials to determine those skills that were necessary
prerequisites to the skills taught in first grade.

After an initial tryout and revision, the test was administered to
428 four-year-olds from poverty neighborhoods and 826 middleclass four-
year-olds from private nursery schools. In addition, the test was admin-
istered to a smaller group of 120 five-year-olds.

The following results were obtained:

1. A factor analysis of the interitem phi coefficients revealed that
ten factors would account for most of the interitem correlation.
These factors were labeled as Vocabulary, Color N aming, Classifi-
cation, Functional Relationships, Visual Matching, Auditory
Matching, Picture Arrangement, Symbol Series, Counting, and
Verbal Conecepts.

2. Total test reliability measured by Kuder-Richardson Formula 20
was .939. Subtests Kuder-Richardson reliabilities ranged from
488 for a four-item subtest to .842.

3. The multiple correlation of the Preschool Academie Skills Test
subtests with the Metropolitan Readiness Test administered a
year later was .80 for the Kindergarten sample (N==69).

4. The multiple correlation of the Preschool Academic Skills Test
subtests administered at the beginning of Kindergarten with the
Metropolitan Achievement Test administered at the end of the
first grade was .793 (N==69),

5. Results of the correlation between the Preschool Academic Skills
Test administered to the four-year-cld group and the Metropolitan
Readiness Test will be available by February.

The skills measured by the Preschool Academic Skills Test seem to
be strongly related to first grade readiness and first grade achievement
and are, therefore, appropriate for consideration in the cognitive cur-
riculum of a preschool intervention program.
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Ti'E DEVELOPMENT OF THE ZIP TEST: A QUICK LOCATER IN-
STRUMENT FOR USE WITH MIGRANT CHILDREN, Norval C.
Seott, Jr., University of Southern California; Beatrice Ward, Far West
Laboratory for Educational Research and Development; Edwin C. Cof-
fin, Monterey County Schools

During the 1967-68 school year, a study was undertaken to develop
a placement instrument to be used with migrant children.

The instrument was to be designed so that it would (1) assess a child’s
mastery of a sequence of behaviorally defined reading and mathematics
skills so as to determine fairly accurately the learning level (generally,
the grade-level book) at which his instruction should begin, (2) assess the
English language facility of the pupil, (3) be administrable by any adult
(teacher, teacher’s aide, or clerk), and (4) take no longer than 15-25
minutes to administer.

The final instrument consisted of three sections: one for English
language facility, using stick figures for stimuli; a second for reading,
containing a word recognition list, paragraphs for the child to read, and
antonym lists; and a third for math with graduated computational
problems.

The validity was computed by using the independent judgment of
eight teachers as the criterion against which the Zip Test results would
be compared. Each teacher was placed in a non-home school environment,
and was allowed thirty minutes to interview a migrant child in order to
locate his math and reading levels and rate his English language facility.
The children to whom the test was administered were selected at random
from the class lists of the school. Tue Zip Test was given to the same
children at a later date by a second team of teachers. Altogether, 69
children were involverd in the validity procedure.

To determine the extent of departure of the test results from the
expectations of chance alone, chi square was used to test for agreement
between the findings of the teacher interviewers and the Zip Test in
both math and reading placement. For math, X2 = 11.86 (p <.01) and for
reading, X? = 9.80 (p. <.01). The validity of the English language facility
was obtained by a correlation coefficient between the teacher interviewers
and the Zip Test scores (r = .77, N = 69).

Reliability was obtained by a test-retest of the Zip Test, using migrant
children in a summer school situation. The correlation coefficients
(N = 53) were .71 for the English language facility section, .94 for
reading, and .97 for math.

The administrations of the Zip Test, thus far, indicate that any compe-
tent adult can give the test to a migrant child in 15-20 minutes.

AUDITORY AUTOMOTIVE MECHANICS DIAGNOSTIC ACHIEVE-
MENT TEST, Richard A. Swanson, Bowling Green State University

The purpose of this study was to develop and validate a test to measure
the ability to diagnose malfunctions in automobiles through the auditory
sense. This test is referred to as the Auditory Automotive Mechanics
Diagnostic Achievement Test (AAMDAT).

A list of automobile malfunctions that are commonly diagnosed
through the trained ear was compiled. Those malfunctions agreed upon
most frequently were built intc automobiles. Using a high quality binaural
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recording-reproducing system, the malfunctioning automobiles were re-
corded. The recordings, along with recorded instructions, made up the
AAMDAT.

Four distinet populations were sampled. The first was the No
Experience Group (N = 67). They received the AAMDT only. The second
consisted of First Year Auto Mechanics Students (N == 91). They received
the AAMD'T and an auditory aptitude battery. The third consisted of
Graduating Auto Mechanics Students (N = 67). They received the
AAMDAT, the auditory aptitude battery, and a paper and pencil auto
mechanics achievement test. The last sample consisted of experienced
Auto Mechanics (N = 44) who received the AAMDAT only.

The AAMDAT was found to be a reliabie instrument for the total
group, but not reliable enough to make the fine discriminations neces-
sary within any one of the sub-groups. The concurrent validity of the
AAMDAT, which was evaluated by correlating AAMDAT achicvement
to peer nominations on the same dimension, was partially supported. A
principle axes factor analysis on the AAMDAT item produaced groups
of items having high inter-correlations. Several factors were indentified
psychologically. The peotential of the Auditory Aptitude Test Battery
as a predictor of auditory diagnostic achievement was revealed in the
41 (p < .0001) correlation of the nine predictor aptitude tests to the
AAMDAT. The independence o AAMDAT and paper and pencil auto
mechanics tests achievement was supported.

Session 3.6 Division C

COMPUTER ASSISTED INSTRUCTION NO. 1
Norman T. Bell, Michigan State University

LINGUISTIC AND TUTORIAL MODELING FOR NATURAL LAN-
GUAGE CAI, Fred D. Bennik, Robert M. Schwarz, and Harry F. Silber-
man, Education Sysiems, Systems Development Corporation

This research has as its goal the developmient of an adaptive and
generative computer-based tutorial system that can enhance higher order
verbal skills through meaningful dialogue, yet relieve a lesson author of
much of the burden in lesson preparation that characterizes present CAI
systems.

The first phase of research consists of natural language data processing
and conceptual modeling designed to support a CAI system. The second
phase focuses on developing a model of tutorial decision making that can be
embedded in such a sysiem.

Research in the first phase has resulted in the development of a cogni-
tive and linguistic theory expressed as a computational model of verbal
understanding. This model has been realized in computer programs that
periorm functional operations of syntactic-semantic analysis, inferring
answers to questions, generation of coherent discourse, and recognition
and generation of paraphrases.

TResearch in the second phase is to find decision rules for generating
and sequencing remedial questions or statements. Data are obtained
from the verbal messages of a tutor as he monitors and augments the
interaction between a student and a computer-administered lesson similar
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to that in which the natural language CAI system will be engaged. From
a study of these verbal protocols, we are seeking a set of effective deci-
sion rules for computer generation of sequences of instructional dialogue.

EFFECTS OF COMPUTER BASED INSTRUCTION UPON ACHIEVE-
MENT IN ELEMENTARY STATISTICS, James G. Cooper, University
of New Mexico

Concern is growing about computer assisted instruction. The costs of
program development remain very high. Conversational Statistics have
been offered as a partial solution to the problem. Tutorial instructions are
“. . . provided at the user's request. The objective . . . is to assist . .. by
suggesting alternative methods of calculation and by providing additional
information on statistical methods.”

Many students entering their first course in statistics voice appre-
hengion, even despair. It was believed that the experience of communicat-
ing directly with a computer and receiving immediate feed-back would
result in improved achievement.

It was hypothesized that students exposed to Conversational Statistics
via computer terminals will achieve at a higher level than students
exposed to a traditional method of teachiry elementary statistics.

Four graduate education classes wzre randomly assigned to one of
two treatments. The two experimeztal groups learned to solve their
problems on the IBM 2250, a comkination keyboard and scope. The two
control groups were instructed in the traditional manner. Three in-
structors were involved.

A pretest of 8th grade arithmetic problems was given during the
first session of each class. Two criteria were employed: the statistics
final examination, and an unsigned questionnaire. The latter included
such items as:

How do you feel about your statistics class?
How do you feel about your ability to analyze research data?
How do you feel about data processing and research?

Tliree responses were provided: positive, neutral, and negative.

The data were analyzed with covariance for the pre- and post-test
and analysis of variance for the questionnaire.

No significant differences were found for the attitudinal variable.

The data failed to support the research hypothesis. In addition, no
significant differences were found for the attitudinal variable.

CHANGES IN YOUNG CHILDREN’S CLASSROOM BEHAVIOR AFTER
A YEAR OF COMPUTER ASSISTED INSTRUCTION: AN EX-

PLORATORY STUDY, David H. Feldman and Pauline S. Sears, Stan-
ford University

The present study investigated possible effects of a partial treatnent
of computer assisted instruction on the classroom behavior of first grade
children by comparing them with a group who received teacher-led in-
struction. A Behavior Survey Instrument was developed to permit
observation and recording of children’s responses to the classroom environ-
ment. Analyses of the Behavicy Survey Instrument yielded 18 composite
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scores (9 categories of behavior at two points in time), which were sub-
jected to a factor analysis to test the bypothesis that the behaviors would
yield two main factors, an Academic and a Social behavior cluster. Four
independent factors (Academic and Social behavior at each of two points
in time) were defined. The subsequent data analysis used Ss scores on the
four factors as dependent, independent, and correlational variables.
Despite independence of the four factors for the whole sample of children
(N = 72), subgroup analyses revealed systematic differences between
groups.

1. Stability. It was found that CAI children were less stable in Aca-
demic behavior than non-CAI children, while non-CAI children
were slightly less stable than CAI children in Social behavior.

2. Mean Score Difference. It was also found that CAI children ex-
hibited a greater amount of Social behavior during the Fall
sampling than non-CAI children, while the opposite was true in
the Spring. There were no significant differences in Academic
behavior behavior between groups in the Fall, while non-CAI
children showed a slight decrease between the Fall and Spring
behavior.

8. CAI Reading versus CAI Math. The results indicated that Fall
Social behavior was a reascnably good predictor of the progress
a child would make in the CAI Reading Curriculum for the CAI
Reading group. This was not as true for the Math CAI children
in Math. In the CAI Reading group, a significant correlation
was found between Academic behavior and achievement in the
non-CAI subject; this correlation remained significant even after
IQ was partialled out. For the Math CAI chiidren, Academic
behavior (Springs) was strongly related to IQ (.71, p < .01).
Strong positive correlations between behavior and achievement
were diminished to nonsignificance when the correlation between
IQ and Academic behavior was partialled out. The correlation
did hold up in one case, Readinz Level, which was a non-CAJ
treatment achievement measure.

The findings were interpreted as suggestive of a possible reduetion
in the expected positive relations among academic behavior, IQ and
achievement in the curriculum in which a child received CAI instruction.

CAI MULTI-MEDIA INSTRUCTION IN PHYSICS: A FINAL EVALUA-
TION OR THE THRESHOLD OF A RESEARCH PROGRAM, Duncan
N. Hansen, Walter Dick, and Henry T. Lippert, Florida State University

Major CAI curriculum research projects are typically justified ac-
cording to their contribution to 1) technologically-based curriculum
developed, 2) evaluative comparisons with conventional approaches to
instruction, and 3) contributions to learning and instructional theory.
The physics CAI multi-media curriculum, implemented on the IBM 1500
System, is described in terms of the “systems approach” utilized during
its development. The rationale and outcomes for media assignment indj-
cate both the contribution of CAI interaction as well as the relative merits
of text, film, audio, and CAI presentations. An operational definition
of the revision cycle process is provided within the identified learning
deficiencies and enhanced operational requirements,
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The evaluative comparison with a conventional, collegiate lecture
demonstration physies course indicates enhanced terminal achievement
levels for the CAl-presented curriculum. In addition, the positive and
negative features of interests and attitudes towards this technologically-
based form of instruction are reviewed. The evaluative comparison is
further reviewed in terms of estimated cost effectiveness for the various
instructional presentation forms.

Detailed analysis of the learning protocols are discussed in terms of
inferred learning models. The findings on aptitude by media interactions
were by and large negligible. The role of anxiety as a determiner of
achievement level provides insight into the instructional process. A review
of the unresolved questions and suggestive hypotheses for applied learning
and instructional theory provides an argument for viewing CAI course
development as a vehicle by which to continue a program of reseaich.

Session 3.7 Division C

COGNITIVE DEVELOPMENT
Aubrey Roden, State University of New York at Buffalo

VARIABLES INVOLVED IN CHILDREN’S ABILITY TO REPRODUCE
SPACE RELATIONS, Charlotte D. Cox and Charles D. Smock, Univer-
sity of Georgia

A. three-dimensional landscape was used to examine a number of
variables involved in the child’s ability to accurately reproduce space
relations. The specific purpose of this study was to examine variation
in performance between visual and haptic perceptual modes, static and
transformed orientation, and structure of the perceptual field.

Twenty-seven second graders were presented with a modified version
of Piaget’s landscape task (1956). The task consisted of two identical
“countrysides” with Ss required to place objects, one at a time, on their
field so as to reproduce the location of each object on the standard field.
Each child was administered six trials (randomly selected locations on
the field) under static and transformed (subject field rotated 180°) condi-
tions for each the visual and haptic mode. Exact horizontal and frontal
coordinates of Ss’ placements were recorded.

Magnitude and directional error scores for each independent variable
were compared using an analysis of variance. Results indicated no signifi-
cant difference between the mean error on tasks using visual and haptic
perceptual modes. Correlation analysis, however, suggested the two tasks
were comparable only under the static condition.

Static and transformed test conditions were significantly different,
with transformed being the more difficult. Significant interactions with
object locations (items) and with horizontal-vertical, indicate that the
sffects of relative orientation are modified by the contexts or “field”
conditions.

Generally larger mean errors were found on both dimensions, for all
items, when the landscape was rotated (i.e., transformed) and the direction
of mean error varied with object location.

Only for the static condition was evidence found to support Gibson’s
and Piaget’s comments on the comparability of visual and haptic per-
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ceptual modes. The findings in general agree with Piaget’s theory of
coordination of viewpoints and Pavelko’s data related to perceptual sup-
port, but these findings suggest that the process of constructing repre-
sentations of space relations is closely linked to the problem of perceptual
or field effects.

CHILDREN’S SPATIAL REPRESENTATIONS AND HORIZONTAL
DIRECTIONALITY, John R. Kershner, Ontario Institute for Studies in
Education and University of Toronto

The purpose of the investigation was to determine the effects of
laterality, movement and language on children’s ability to store repre-
sentations of spatial dimensions that are crucial to horizontal directional
responding and in so doing: (1) to assess the mode of children’s spatial
representations, i.e., enactive, iconic, or symbolic, (2) assess the theoretical
position of Delacato, Kephart and Piaget, and (8) gain insight into young
children’s understanding of maps and diagrammatic representations of
reality.

A kindergarten class of 24 children was divided into lateralized and
non-lateralized groups on the basis of pretest of lateral dominance and
the children were pretested for their knowledge of the verbal categories
“left-right” both in relation to their own body parts and in relation to
their environment. Ss were then randomly exposed to either a participa-
tion or spectator treatment condition. In the participation condition the
children walked through a 40 foot “T - maze” which was outlined by using
wrestling mats on the school gymnasium floor. In the spectator condition
the children watched the experimenter walk through the same maze. Post-
testing consisted of the children being shown an upright map and an inverted
map of the treatment condition and then being tested on their ability to
recall and transpose their spatial representation of the treatment condition
which involved a horizontal response.

Applying chi square and Mann-Whitney U tests to the data, no
significant differences were found across functional knowledge of “left-
right” exhibited significantly more successes on both directional tasks.
The results were interpreted in support of a language mediation position
and tended to question an emphasis upon the influence of motor-perceptual
involvement in the development of children’s spatial orientation.

THE FACTORIAL STRUCTURE OF REASONING, MORAL JUDGMENT,
AND MORAL CONDUCT, Beth Stephens, Temple University; Gene V.
Glass, Laboratory of Educational Research, University of Colorado;
Charles K. Miller and John A. McLaughlin, Temple University

To permit study of the development of reasoning, moral judgment,
and moral conduct in retardates and normals, a battery of measures was
selected which included 21 of Piaget’s and Inhelder’s measures of reason-
ing, seven measures of moral judgment adapted from Piaget’s weork, and
six measures of moral conduct developed by the investigator. Scoring
systems were devised for these measures; inter-rater reliability ranged
from .81 to 1.00. The tasks were then administered to 75 normal (IQ 90-
100) and 76 retarded (IQ 50-75) subjects (total N = 150) enrolled in
public schools in the Philadelphia area. Ages for the randomly selected
sample were:
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25 mentally retarded subjects, ages 6 to 10 (12 male, 13 female)
25 normal subjects, ages 6 to 10 (12 male, 18 female)

256 mentally retarded subjects, ages 10 to 14 (13 male, 12 female)
256 normal subjects, ages 10 to 14 (13 male, 12 female)

256 mentally retarded subjects, ages 14 to 18 (12 male, 18 female)
25 normal subjects, ages 14 to 18 (12 male, 13 female)

Scores were also obtained on the 12 sub-tests of the Wechsler Intelli-
gence Scale for Children, total IQ, mental age, chronological age, the Wide
Range Achievement Tast, and Warner’s Index of Social Characteristics.
Intercorrelations of %these variables were subject to factor analysis
separately for (1) the ¢otal group, (2) normals, and (8) retardates. Initial
common-factor solutions were rotated analytically to oblique simple struc-
ture by the isopromay method. Factors thus derived are interpreted and
compared across samples of subjects. The study appears unique in its
attempt to factor analyze Piagetian assessments and to determine the
relationships which exist among measures of reas<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>