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PREFACE

This volume reports a series of studies of individual inquiry
behavior. It represents, however, the joint efforts of many
individuals. Some participated directly in the research itself.
Others participated via their long-term influence on the inquiry
behavior of the principal investigator.

My concern for inquiry was originally stimulated by the study of
philosophy with Harold Dunkel and Joseph Schwab. Benjamin Bloom,
Frederick Lighthall, Herbert Thelen and Philip Jackson were among
the faculty members who taught me how behavioral science research
could cope with the study of human cognition. For all these men
inquiry was more than an object of study--it was a way of life.

As fellow graduate students and close friends, Jerome Allender and
Arthur Elstein assisted in developing many of the ideas which have
enriched this research.

A number of Michigan State University graduate students served
as research assistants in this project. Their creativity in helping
develop new material, their patience and perseverance over the
long hours of observing and analyzing inquiry performance and their
continued enthusiasm as the research moved along contributed
inestimably to the project's successful completion. This group of
worthy collaborators included Joan Lynas Hamachek, Joyce Bredahl Wong,
Bettie Farace, Merlyn Mondol, E. Larry Eberlein, Miles Simpson,

Mary Braseth and Laura Lichleiter Morlock. Though the project can
surely not take all the credit, it should.be noted that three of
the young ladies pursued both truth and husbands simultaneously

during the period of this research, and succeeded in capturing both.
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My colleagueé at Michigan State University have been a constant
source of ideas and insights.' I would especially acknowledge the
assistance of David Krathwohl, Joe Byers, Robert Craig and
IHilliard Jason. , .

Appreciation should also be expressed to John Ivey and John
Jamrich, Dean and Associate Dean of the MSU College of Education, forx
their continued support throughout the period of this research.

A project this large is run as much by the project secretary'as
by the principal investigator. Joyce Stewart, Barbara Savery and
Julie Askew ably served in that capacity over the project's course.
The responsibility for typing the final manuscript was carried by
Julie Askew, Joyce Stewart and Lynda Crafton.

My two collaborators in the writing of this report, Michael
Loupe and Richard Piper, merit special mention. Both began work on
this project as research assistants. In the course of our work to-
‘gether they have become valued colleagues and friends. Their insights
and contributions permeate the body of this report.

Judith Shulman has contributed to this research since it first
was conceived early in 1962. She helped in shaping the original
concéptions, developing the materials, pilot testing the techniques
and conducting the first study which used the Teacher's In-Basket.

In the present study she has participated in data collection,
protocol analysis and critical reading of the final manuscript. Her
encouragement in times of stress and assiétance’in times of need will

never be forgotten,

Finally we must thank the hundreds of teachers and students in
teacher-training programs who participated in this study. They
devoted many hours of their time for little compensation in order
to assist in this project. If educational research is to have grow-
ing relevance to the practicé of education, it will be due to the

continuing cooperation of such dedicated professionals.

L. S. S.
June, 1968
East Lansing
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CHAPTER 1

OVERVIEW AND SUMMARY

Janus was a relatively minor god in the Roman pantheon. His
most striking characteristic, a visage capable of looking forward
and back simultaneously, made him the obvious choice for god of
doorways--not the most distinguished role for a deity. Yet, his
unique physiognomy makes him particularly relevant to the task of
the present chapter. This overview and summary, like Janus, must

look both forward and back. For the reader it is a preview of things

"to come. For the authors it is a review of research completed. The

first section to be read, it was the last to be written.

The priests of Janus saw to it that this god of modest, though
multiple, endowment received several special recognitions. His was
the first name mentioned in prayers; his priest held first rank in
the pontifical assembly. The first month of the calendar carried
his name. He became, not merely the god of doorways, but of all
beginnings.

Janus has yet another meaning for us as we prepare to describe
our research on the inquiry process. He serves as a reminder of
the special and difficult role of education as a social institution.
Janus-1like, education must simultaneously give homage to the past
and confront the often unpredictable challenges of the future.
Through education the young are made heir to the vast wealth of the
past--culture, tradition and knowledge. But they must also be

prepared to overthrow that heritage when new problems arise which
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find the culture's solutions inadequate. The excruciating responsibil-

ity of education is thus simultaneously to convey the wisdom of the

past and to plant the seeds of its overthrow. To use Kuhn's (1962)

terms we must prepare the young to work within established paradigms
as well as provide them with the wherewithal to disengage from the

old paradigms and invent new ones.

- It is within this context that we come to discuss inquiry. All
of education is hot inqﬁiry;.«All of learning is not inquiry. Inquiry
is a process of coming to grips with problematic situations which
require the discovery of available techniques or the invention of
new means for their resolutions. Whereas Zearﬁiﬁg is Janus looking
back, inquiry is Janus looking forward. To attempt either without
benefit of the otﬁer is folly, perhaps disaster.

Yet educators often fall into endlessly futile argument over
precisely this kind of either-or question against which Dewey warned.
For what should education strive--process or content? discovery or
guidance? learning or inquiry? Let Janus remind us as we present
the account of this research that we perceive inquiry as one of the
inter-related and mutually dependent facets of education and cognitive
functioning. Although for the purposes of these studies we abstract
inquiry from its context within other forms of cognitive and affective
functioning, this is done only for the convenience of systematic
research.

Probably the best way to describe what we do is to say that the
object of our inquiries is other people inquiring. Before these
studies can be introduced, we had better clarify what is meant by the

term <nquiry and how this process is studied in the present research.

A Model of Inquiry

Why insist on calling this process inquiry rather than problem
solving or some other more traditional psychological term? Our
present concept of inquiry is based upon the description of that pro-

cess given by Dewey in Logie: The Theory of Inquiry (Dewey, 1938).

il




Based on Dewey's model, we divide the process of inquiry into four

parts: (1) problem sensing, (2) problem formulation, (3) search and
(4) resolufioﬂ.

- Problem sensing invclves the confrontation by the subject of
the potentially problematic situation and the recognition by him that
a problem exists. 1In problem sensing we ask whether the subject
perceives the situation as problematic, or how many problematic
conditions he reacts to in the situation.

In problem formulation, the consciously attentive determination
of what the problem entails, we ask what kinds of problems the subject
formulates. For example, in what terms does he define the problem?
What, specifically, is the problem for him? In problem formulation
the terms of the inquiry are so set that the universe of data that
can become evidence toward a resolution is delimited, and the form of
the acceptable conclusions is anticipated.

The search is defined as the measurable, observable sequence
of operations, questions, movements, frustrations, revisions of
tactics, and the like, that the subject undertakes in order to trans-
form the problem-as-formulated into a personally-felt resolution.

The resolution is that point at which the inquirer's curiosity
is satiated and the induiry ceases. It is the point at which the
problematic situation that keyed off the inquiry is perceived as
transformed into tolerable equilibrium.

It is very important to note at this point that the model
of inquiry described above does not require a rigid sequential
ordering of steps wherein all inquiries can be subdivided into four
simple stages representing each of the four above-named processes.
The natural process of inquiry has these four parts as somewhat
independent components. Any particular inquiry will look very much
like a computer program with its many loops and digressions. The
steps of inquiry act as the basic operations in the program.

The terms potential problem and problem are central to this

formulation. A problem is defined as a psychological state of




discomfort or disequilibrium as sensed by an individual. The
problematic state can arise from a number of possible sources.

Among these are the discrepancy between an anticipated and an
encountered event; the imbalance generated by the gap between
desired and actual conditions, that is, between an intended goal

and a current status; the ambiguity resulting from contradictory
sources of information in a situation. A potential problem is

a configuration of the environment that is intrinsically indeter-
minate or, in Dewey's terms ''questionable,'" thus having a high
likelihood of being perceived as problematic by an individual encoun-
tering it. When the potentially problematic is encountered and leads
to feelings of disequilibrium, we say that a problem has been sensed.

The conception of inquiry described above stands in vivid
contrast to the typical kinds of studies that have been conducted
by psychologists under the rubric problem solving. The traditional
way of observing problem solving behavior takes subjects individually
or in groups, poses a problem situation for them, and observes their
attempts to resolve that problem. In some studies the subject is
presumed already to possess the necessary information to answer the
proposed question and it is the manner in which he brings this infor-
mation to bear upon the problem which forms the focus for research.
In other studies the total universe of information to be used in the
problem is arrayed for the problem solver and thus is no longer a
variable. In these studies the sequence in which the subjects use
the information array becomes the research focus.

Inquiry under natural conditions, however, differs in a number
of major dimensions from the above experimental situations. The
real world does not consist of carefully constructed situations that
are presented to individuals as problems-for-solution. Instead,
individuals move through an array of stimulus situations which are
potentially problematic in varying degrees, selectively reacting to
some and not to others. Those situations that are problematic do
not present themselves one at a time in a predetermined numerical

order but rather derive both their definition and the order in which




they ‘are handled from the cognitive activity of the inquirer.

Natural inquiry rarely takes place under conditions where all
the elements necessary to the resolution of problems are to be
found within the immediate situation in which the problem has been
sensed or set. Instead, more extensive search behavior is often
needed in order to gather the data necessary for the inquirer to
cope with the difficulty successfully.

The problem of measurement faced in this research was, thus,
to find or construct an experimental situation in which to study
inquiry which would meet certain criteria. One would place a subject
in a situation in which he would be faced with an array of materials,
all of which could be perceived as either possessing discrepant
characteristics or of being in equilibrium and thus nonproblematical.
The subject would react selectively to those elements in the situation
that he saw as problems and deal with them in an order and depth of
his own choosing. The situation would be éne with many sources
of information, in order to allow the researcher to observe clearly
how much and what kind of search behavior was taking place. Finally,
the situation would have to be sufficiéntly realistic to engage the
subject's emotional investment, and thus change the conditions from
a non-involving intellectual exercise to a more totally immersing
experience.

The attempt to meet these research demands is représented by the

Teacher's In-basket.

The Inquiry Situation: The Teacher's In-Basket

The instrument developed to study individual inquiry behavior
is the Teacher's In-basket, a simulated teacher's desk with its pile
of potential problems. The subject, who is a female elementary school
teacher-in-training, is placed at a desk and informed that she is to
play the role of a new teacher who has recently been hired to take

charge of a sixth-grade class. It is the middle of the semester -
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(December 6) and, since the class has been handled by substitutes
for the past two months, many things have piled up on her desk and
have been placed in her in-basket. It is her first day in the
school and no pupils are present because of a school holiday. She
may begin where she likes and do as she pleases. No time limit

is suggested.

There are three kinds of materials in the situation with which
the subject may deal. These are (1) the contents of an in-basket,

(2) the written materials, records, report cards, etc., concerning
both the school and the pupils in the teacher's'c1a§s and (3) the
human resources that are in the situation. The human resources con-
sist of a school secretary, a school principal and a reference
memory, all of whom can be contacted by a phone placed on the
teacher's desk.

The contents of the in-basket include phone messages, memoranda
from various members of the faculty and administration, school news-
letters, and research information on this sixth-grade class in the
form of individual scores on a personality test and a class sociogram.
These materials vary in their likelihoods of being viewed as problems
by the subject and in the manners in which they are perceived as
problems, if at all.

There is a memo from the school secretary, for example, that
the district school psychologist has requested that all teachers sub-
mit any referrals to him that they deem necessary. Accompanying
every referral, continues the school psychologists request, there
should be a description of the problem and the teacher's own hunches
about what may lie at the roots of the problemQ Rather than the memo
itself providing the potentially problematic situation, these potential
problems are embedded within the materials to which the - 'bject may
turn in her attempt to cope with the request.

The subject may, in response to this memo, furn to the students'
report cards or cardexes for information. The materials on one Robert
Engh, for example, have embedded in them a series of potentially

problematic elements which, if sensed and followed up, would lead the




subject to the conclusion that Robert is an epileptic child whose

family's present financial condition precludes them from purchasing
the medication necessary to control his seizures. There are.many
potentially problematic elements embedded in the array of materials
concerning this pupil which must be reacted to and dealt with to
reach a complete resolution.

Another memo is from the office informing the teacher that the
parents of one of her pupils will be unable to pay for their son's |
books until the father finds work. This is a potentially problematic
situation in that it may be sensed as problematic and set off search
behavior on the part of the subject. It may be sensed as problematic
but deferred for future inquiry or stored for future reference. Or
it mey be seen as non-problematic and put away. Again, search would
be conducted through manipulation and analysis of the inquiry materials.

These inquiry materials include sixth-grade report cards, current
achievement and aptitude test scores, anecdotal reports and attendance
records, all of which are immediately available to the subject in a
file on her desk. The subject has also been informed that she can |
obtain cumulative records for the first five grades and medical
records for each of her pupils. These are to be'procured by phoning
the school secretary. Thus, a wide range of information exists about

each student, including family background, birthdate and place, six

years of teachers' grades, 'achievement test scores; sociometric status, -

etc. This array of information hes embedded within it hundreds of
lpotentlally problematic elements, varylng from ‘the obvious to the -
_very obscure. ' | o

-

.The- human sources of 1nformat10n that are at the - sub;ect'

“j;dlsposal can be contacted'by phone.' The school secretary and ifﬂf;.f\ o
‘pr1nc1pa1 play predetermlned coﬂ51stent roles in response to. the J‘:*_'"

requests for 1nformat10n and advlce comxng from the sub;ect fTheg?l§
secretary also may be asked to place out51de calls to parents, =
family doctors, other teachers, etc. |

All the observations of behavior are made through a one«way

viewing mirror, with the rooms connected through'a two-way telephone
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exchange. All the sessions are tape-iecorded; Finally, the subject

is trained to think aloud during the entire inquiry session, which

lasts approkimately two and one-half hours. By employing condition-

ing signals (via buzzer) as reminders almost all subjects can

verbalize sufficiently well to illuminate greatly the inquiry pro-

cesses.they are employing. The training procedure takes approximately 3

fifteen minutes and employs materials unrelated to the in-basket.

The Variables

A behavioral scientist is rarely happy unless he can somehow
translate his observations into numbers. The in-basket situation
allows us to derive a number of useful quantitative measures which
serve to characterize the inquiry processes observed. 3

Problem Sensitivity is the number of potentially problematic | |
elements reacted to as problems by the subject. ' 1
| TZme is the number of minutes the subject chooses to spend in
the inquiry situation. As no time 1limit is set and no specific task
instructions are given, each subject can determine for herself when
she has finished.

Materials Attended is a measure of input, the number of pieces
of material to which the subject attends in the inquiry period,
representing the number of '"bits'' processed by the subject.

Information Sources is a count of the number of kinds or

categories of information brought to bear by the subject on ten

selected problems in the in-basket situation.

Competence is a measure of problem resolution. It is an
independent judgment of how well each subject comes to understand
the nature of the problem situation in the same ten selected
problems used to score for Information Sources.

Additional variables were generated in the course of subsequent

analyses. These will be introduced at these later points.




Objectives

The Teacher's In-basket and the variables used for scoring it

were developed to answer a series of research questions. The ob-

1.

jectives of the studies reported in this volume were:

To identify the basic parameters of the inquiry process,
their behavior and interrelations.

To establish the reliability and stability of those
inquiry parameters.

To ascertain the relations among the components of the
inquiry process as well as between those components and
a set of other variables gathered outside the inquiry
situation itself. These other variables are referred

to as the determinants of inquiry and include intellectual,
emotional, attitudinal, and biographical data.

To establish the modifiability of inquiry behavior as a
function of an intervening student teaching experience
where changes are examiﬁed as a function of the inter-
action between prior inquiry status and the nature of
that student-teaching experience.

To establish an empirical validation of the concept of
seeking styles,

To develop an empirically-based theory of general inquiry

as well as an inquiry-relevant theory of teaching.

It was anticipated that conducting the research necessary to
achieve those objectives would not only be fruitful for the study
of inquiry. It was also important to examine critically the

problems of research in a simulated setting which employed systematic

introspection as a major tool.
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Design and Procedures

The studies were conducted over a two year period. Year One
was seen as developmental and exploratory. Alternate forms of the
in-basket were constructed and refined. A study was conducted wherein
thirty subjects were administered both in-basket forms within a
single academic quarter. Results of this study were used to modify
scoring procedures, increase inter-rater reliability and establish
in-basket administration practices.

As part of the same study a large number of tests were employed
to identify a tentative set of inquiry determinants. By and large
this attempt was unsuccessful during the first year. Despite the
many kinds of instruments employed--intellectual, personality,
motivational, attitudinal--few relations of any substance emerged..

During Year Two subjects were selected for participation in a
study of ten months' duration. One hundred thirteen female elementary
education majors scheduled to student teach during the Winter Quarter
took a three-hour battery of tests early in October. Fifty-one of
these were selected to participate in the study because of the pattern
of psychological and academie achievement characteristics they mani-
fested. . These were divided into two groups: The dialectiecal subjects,
who were predicted to be effective inquirers and the didactic subjects,
who were expected to be much 1ess~effective. Thie'dialectical-didactié
distinction was referred to as a seeking predisposition or seeking
style. Cumulative college grade point average (GPA):was equated for

the two ‘groups. We thus had in effect four ‘groups: Dialectical-high

~ GPA, dialectical-low .GPA; d1dact1c~h1gh GPA, -and didactic-low GPA.
-Bach of these 51 sub;ects, plus an addltronal ten who fell 1nto no*
: ‘:1particular group, ‘wete then: admlnlstered one of the two 1n basket .
| ‘forms and a battery of 1nd1V1dua1 tests.. e \.‘ '

During the Winter Quarter all 61 subJects student taught. All
their supervising teachers were sent subsets of the same test battery

used to select the students for our study. This enabled us to

categorize student teacher-supervisor combinations in terms of degree
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of congruence on the inquiry-rélevant predictor tests. During the
Spring Quarter of Year Two all Subjects, less five who dropped out,

completed a second form of the in-basket.

Findings

We shall summarize the_findings very briefly. Predictions that
seeking predisposition'would act as a more potent influence on inquiry
behavior than would GPA were geherally confirmed in a series of
2 X 2 factorial analyses of variance. The effect was much more evident
for Administration II (post-student teaching) than for Administration
I. The relations among the inquify process variables were examined
closely and distinctions among them were made.

A series of step-wise multiple regression analyses using 17
predictor variables demonstrated that the most important determinants
of inquiry performance were political preferences, associational
fluency, cognitive complexity, attitude structure, and verbal problem-
solving ability. Much higher proportions of the variance in inquiry
behavior (up to 60%) could be accounted for during Administration II
than during Administration I. On the basis of these data a model
was tentatively put forward in which willingness to inquire, sensitivity
to the discrepant and inquiry competence were the distinctive phases
of the inquiry process.

The next step in the research was development of a new set of
constructs for further analysis of inquiry protocols. We had
ascertained that effective inquirers spent more time in inquiry,
attended to more materials, used more sources of information and
sensed more problems. We now wanted a more precise description
of what they actually did. Inquiry protocols were reanalyzed for
amount of cognitive shifting, proportions of time spent in survey
or problem-solving, length of problem solving sequences and other
process measures. These analyses served further to clarify the nature
of effective inquiry.

Analysis of the congruence between student teachers and their
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.supervisors provided a series of provocative findings. When student
and supervising teachers were congruent on the general measure of

seeking predisposition the student's earlier style (dialectical or

- didactic) was reinforced on second in-basket administration. When
the two were incongruent a '"rebound effect" was discerned wherein

student teachers became less like the supervising teacher model.

We had earlier observed that our subjects became more different
after student teaching, with dialectical subjects moving further
in that direction and didactics moving further toward didactic
behavior. The student-supervisor 'fit" added to the understanding of
this phenomenon. We also observed relations between seeking style
and the ratings that student teachers received from their supervisors.

Dialectical seekers were rated more highly than didactic seekers.

Inquiry behavior was analyzed in relation to Kagan's (1965)
dimensions of conceptual tempo--reflection and impulsivity. Effective
inquirers were consistently more reflective than less effective
inquirers, though differences were quite small.

The volume concludes with a discussion of theoretical, methodological

and applied questions relating to research on the process of inquiry.




CHAPTER 11
INTRODUCTION TO INQUIRY
Educational theorists have, for many years, emphasized the central

nature of the concept of inquiry in the process of education. More

accurately, the emphasis upon <nquiry and process as basic terms in

educational nomenclature has characterized the writings of major
theorists in the on-going dialogue of educational controversy. Among
these, the name of John Dewey is in the forefront. His work has
repeatedly reflected his reaction to ideas and practices concerned

solely with education as a purveyor of products -- facts, answers,

and solutions. Before Dewey, the success or failure of the learner
had usually been judged égainst an absolute scale of the proportion
of the historical heritage in the arts, sciences and other bodies of
knowledge he had incorporated. Education, Dewey maintained, must cast
aside the Aristotelian concepts of knowledge which were directing
educational thinking, and learn to think in terms of knowing. The

objectives of education must become concerned, not only with products,

but with their various directing processes.

However, Dewey's philosophy was submerged within the institu-
tionalization of an ill-conceived and misdirected Progressive Educa-
tion. When Progressive Education died of its own excesses, Dewey's
conceptions of inquiry and cognitive growth were unfortunately lost
as well.

The recent period has witnessed a renaissance of interest in

education for inquiry. The new mathematics and science curricula
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have repeatedly emphasized the importance of process objectives
(Schwab, 1964; Bruner, 1960; Gagne, 1965). Educational researchers
are exploring the psychological characteristics and determinants

of inquiry behavior (Suchman, 1967; Allender, 1968) and of productive

thinking (Crutchfield and Covington, 1963) in a manner which parallels
the curriculum development activities directed at those processes

as objectives. It would seem that the Zeitgeist had proclaimed a new
epoch of both educational and behavioral science interest with the
processes by which'men cope with, come to understand and proceed to
extend their knowledge of the world around them.

Psychologists have studied aspects of the inquiry process in
research on problem-solving. Extensive research on problem-solving
has been conducted, among others, by Duncker (1945), Maier (1936),
Wertheimer (1945) and Bloom and Broder (1950). They urged that research-
ers in the cognitive area, and problem-solving in particular, focus on
the processes employed by the subjects in their studies, as against

simply distinguishing those whose solutions were correct from those

whose solutions were incorrect. Bloom expresses this in the following

selection.

. . What is missing is information on the process by
which the problems are solved. The methods of attack,
the steps in the thinking process, the kinds of con-
siderations used to make one choice rather than another,
and the feelings and attitudes of the subject are
neglected or given very little question. The products
of thought--the answers to the questions or the solutions
to the problems--plus the observations may give the
tester a fleeting glimpse into the complex processes
of thought involved, but usually this is incomplete and
almost of necessity, inaccurate.

If it were established that the evidence on
overt behavior or the products of thought had a clear-
cut and definite relationship to the mental processes
which produced them, the psychologist would appear to
have ample justification for limiting his data to such
objective and easily observed phenomena. However, even
the most simple exploratory studies on responses to
test questions reveal that the same solution or product
of thought may be arrived at by distinctly different
processes of thought. (Bloom and Broder, 1950; pp. 1-2)
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Bruner, Goodnow and Austin (1956) paralleled Bloom's concerns
in their Study of Thinking. They investigated the learning of concepts,
'not merely from the vantage point of the effects of various presentation
modes or rate of learning, but with an emphasis on the strategies of
concept attainment used by their subjects. They asked what subjects
were doing in order to attain concepts of particular kinds. They
studied the consequences of experimental manipulations for the strate-

gies or processes directing concept attainment.

A Model of Inquiry

The concern of the present research is with the process of inquiry.
Why insist on calling this process inQuiry rather than problem solving
or some other more traditional psychological term? Our present concept
of inquiry is based upon the description of that process given by _
Dewey in Logic: The Theory of Inquiry (Dewey, 1938). Based on Dewey's
model, we divide the process of inquiry into four parts: (1) problem
sensing, (2) problem formulation, (3) search and (4) resolution.

Problem sensing involves the confrontation by the subject of the
potentially problematic situation and the recognition by him that a
problem exists. In problem sensing we ask whether the subject perceives
the situation as problematic, or how many problematic conditions he
reacts to in the situation.

In problem formulation, the consciously attentive determination
of what the problem entails, we ask what kinds of problems the subject
formulates. For example, in what terms does he define the problem?
What, specifically, is the problem for him? In problem formulation
the terms of the inquiry are so set that the universe of data that can
become evidence toward a resolution is delimited, and the form of the
acceptable conclusions is anticipated.

The search is defined as the measurable, observable sequence of
operation, questions, movements, frustrations, revisions of tactics,
and the like, that the subject undertakes in order to transform the

problem-as-formulated into a personally-felt resolution.
The resolution is that point at which the inquirer's curiosity
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is satiated and the inquiry ceases. It is the point at which the
problematic situation that keyed off the inquiry is perceived as
transformed into tolerable equilibrium. Operationally, resolution
can be a point in time, a perceived last step, or a level of conceptual
determinacy. Resolution differs for different subjects because the
perception of indeterminacy and determinacy is dependent upon indivi-
dual sensitivities to the discrepant and the harmonious, the terms in
which the discrepant is formulated as a problem by each individual,
the character and content of individual searches, the manner in which
feedback of different kinds is allowed to affect and modify earlier
formulations, and on individual differences in general curiosity
satiation levels. All these characteristics can be seen as, to some
extent, determinants of individual differences in inquiry behavior.
It is very important to note at this point that the model of
inquiry described above does not require a rigid sequential ordering
of steps wherein all inquiries can be subdivided into four simple
stages representing each of the four above-named processes. The
natural process of inquiry has these four parts as somewhat indepen-
dent components. Any particular inquiry will look very much like a
computer program with its many loops and digressions. The steps of
inquiry act as the basic operations in the program. Thus, it would
not be unlikely for a giVen subject to sense that a particular
problem exists, proceed to formulate it in a particular way, initiate
search activity in order to gather data concerning the problem,
realize as a result of the initial search that his problem formulation
is misbegotten, return and reformulate the problem, while doing so
sense an additional problem or two, fhus reformulate once again, and
so on. Hence, this process would look very much like one of the
complex TOTE diagrams discussed by Miller, Galanter and Primbram,
in their Plans and the Structure of Behavior (Miller, et al, 1960).
The terms potential problem and problem are central to this
formulation. A problem is defined as a psychological state of dis-
comfort or disequilibrium as sensed by an individual. The problematic

state can arise from a number of possible sources. Among these are

the discrepancy between an anticipated and an encountered event; the
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imbalance generated by the gap between desired and actual conditions,
that is, between an intended goal and a current status; the ambiguity
resulting from contradictory sources of information in a situation. A
potential problem is a configuration of the environhent that is
intrinsically indeterminate or, in Dewey's terms 'questionable," thus
having a high likelihood of being perceived as problematic by an indi-
vidual encountering it. When the potentially problematic is encountered
and leads to feelings of disequilibrium, we say that a problem has been
sensed. It is apparent that the potentiality of a problem situation
(perceived as a function of the likelihood of it leading to problem
sensing) can be scaled consensually along a continuum from the obviously
problematic on one extreme to situations where the likelihood of
problem sensing seems quite infinitesimal at the other extreme. It is
when we reach the latter pole of the continuum that we raise questions
of either creativity or hallucination.

The conception of inquiry described above stands in vivid con-
trast to the typical kinds of studies that have been conducted by psy-
chologists under the rubric problem solving. The traditional way of
observing problem solving behavior takes subjects individually or in
groups, poses a problem situation for them, and observes their attempts
to resolve that problem. In some studies the subject is presumed
already to possess the necessary information to answer the proposed
question and it is the manner in which he brings this information to
bear upon the problem which forms the focus for research. In other
studies the total universe of information to be used in the problem
is arrayed for the problem solver and thus is no longer a variable.

Inquiry under natural conditions, however, differs in a number
of major dimensions from the above experimental situations. The real
world doesnnot consist of carefully constructed situations that are
presented to individuals as problems-for-solution. Instead, individuals
move through an array of stimulus situations which are potentially
problematic in varying degrees, selectively reacting to some and not
to others. Those situations that are problematic do not present
themselves one at a time in a predetermined numerical order but
rather derive both their definition and the order in which they are

handled from the cognitive activity of the inquirer.

T O RN L a— it - -
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Natural inquiry rarely takes place under conditions where all the
elements necessary to the resolution of problems are to be found within
the immediate situation in which the problem has been sensed or set.
Instead, more extensive search behavior is often needed in order to
gather the data necessary for the inquirer to cope with the difficulty
successfully. Also, natural inquiry rarely has as its subject matter
Bruner's figure-concepts or Duncker's candles. More often the inquirer
is operating with his ideas and feelings focused upon matters in which
he has an emotional investment, such as a doctor with his patients, a
teacher with her students, a lawyer with his clients, etc. This
affect-invested inquiry may differ markedly from the same individual's
problem-solving activities in relation to, say, the area of a parallelo-
gram.

The problem of measurement faced in this research was, thus, to
find or construct an experimental situation in which to study inquiry
which would meet certain criteria. One would place a subject in a
situation in which he would be faced with an array of materials, all
of which could be perceived as either possessing discrepant character-
istics or of being in equilibrium and thus nonproblematical. The
subject would react selectively to those elements in the situation
that he saw as problems and deal with them in an order aﬂd depth of
his own choosing. The situation would be one where there were many
sources of information, in order to allow the researcher to observe
clearly how much and what kind of search behavior was taking place.
Finally, the situation would have to be sufficiently realistic to
engage the subjects' emotional investment, and thus change the con-
ditions from a non-involving intellectual exercise to a more totally
immersing experience.

Given such a setting in which to study inquiry, we could then
proceed to the two-fold objectives of this research: (1) to describe
the process of inquiry in fuller and richer form than had previously
been possible, especially the stages of problem sensing and search;
and (2) to identify the determinants and modifiability of the inquiry

process. The theoretical considerations which directed our thinking
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about the determinants of inquiry behavior from the subject matter of
the balance of this chapter. A description of the research setting
used to study inquiry and the variables developed to measure aspects

of inquiry behavior is presented in Chapter III.

The Determinants of Inquiry Behavior

During the past fifteen years, a great deal of research effort
has been directed toward increasing our understanding of the rela-
tionships between different personality types or attitude structures
and the general manner in which individuals mediate the world around
them cognitively.

Stern, Stein and Bloom (1956) were influenced greatly by the
studies of the authoritarian personality (Adorno, Frenkel-Brunswick, et al,
1950). They developed a variation of the authoritarian '"F scale"
which, for them, distinguished between '"'stereopathic'" and ''mon-stereo-
pathic'" personalities. These personality types were analogous to the
authoritarian and non-authoritarian, but were not as closely identified
with highly conservative political beliefs as were Frenkel-Brunswick's.
They examined these types in the light of their activities, their be-
haviors on a battery of cognitive tests, and their relative successes
as undergraduates at the College of the University of Chicago. One
of their mcst important findings, in the light of the purposes of the
present study, was the much higher degree of success of the non-
stereopaths in the non-structured, relatively undisciplined program of
the College. The stereopaths showed much greater difficulty copirg
with this generally undirected setting. Non-stereopaths tended to
achieve much more successfully on the college comprehensive examina-
tions than did the stereopaths, even when general aptitude was held
constant. These tests emphasized problem solving and inference far
more than memory for detail. Furthermore, in discussions with advisors,
non-steropaths seemed to like best about the university precisely those
things which led stereopaths to consider leaving.

Witkin and his associates (1954) focused upon the relationships

among personality characteristics and perceptual styles. Among the
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most important constructs used by Witkin were field independence and
field dependence. Using both new techniques of his own design and
older embedded figures techniques originally developed by Gottschaldt
in the early 1920's, he determined that there was a consistent relation-
ship between difficulties in perceiving a simple figure embedded in a
complex ground and the manifestation of dependency as a salient
personality characteristic. Thus, Witkin, in studying the relationship
between personality and perception, attempted to focus his attention on
the stages of cognitive functioning that generally precede active
inquiry or problem-solving per se, the perceptual screening of the
stimuli in the individual's environment. These perceptual variables
are, however, of major importance in the research on cognitive function-
ing because any problematic situation must be perceived before it can
be attacked and solved. This apparently obvious statement is not with-
out significance, when seen in the light of the standard techniques of
cognitive research, all of which begin with a problem being presented

to a subject for solution. It is very likely that, in so doing, the
researcher fails to observe aspects of the inquiry process that are

crucial to understanding individual differences in these processes.

The Concept of Risk

The study of cognitive behavior also suggests that, in problem-
solving or inquiry, the individual is called upon to interact with
the unknown, or at least, the unpredictable. Whenever we discuss such
behavior involving consequences of an unknown or unpredictable nature,
the concept of risk becomes relevant. In fact, one of the criteria
by which Bruner and his coworkers (1956) distinguished the concept-
attainment strategies he studied was the extent to which they were
risk-regulating. By risk-regulating, he denoted the degree to which
a given seeking-strategy guaranteed a useful outcome, or was more
risky and thus allowed the possible outcomes to vary.

Research in this area has generally involved the study of goal-

setting behavior. The extent to which an individual's set goal
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exceeds his best previous efforts, and thus involves greater risk or
failure, is termed his level of aspiration. An article by Lewin,
; Dembo, Festinger and Sears stated a theory of goal-setting behavior in
% order to explain the research results up to that time in level of )
aspiration studies. Lewin and his colleagues conclude their analysis
with some general statements about level of aspiration.

. . . These theoretical considerations show that most

of the qualitative and quantitative results related to

the level of aspiration can be linked to three factors,
namely, the seeking of success, the avoiding of failure,
and the cognitive factor of probability judgment. These
forces operate in a setting which has to be characterized
as a choice for a future objective. The strength of these
forces and the values corresponding to the subjective
probability depend on many aspects of the life space of
the individual at that time, particularly on the way he i
sees his past experiences and on the scales of reference 4
which are characteristic for his culture and his person-
ality. (Lewin, et al.,1941, pp.376)

- maemsy

Thus, Lewin presents a goal-setting, risk-taking model which is
related to the manner in which an individual makes a '"choice for a
future objective." The choice between '"seeking of success'" and
"avoiding of failure'" will be a consequence of an individual's 'past
experience and on the scales of reference which are characteristic of
his culture and his personality.'! Where he is on this modality continuum
contributes greatly to the determination of how he will act in the face |
of uncertainty, and how he will set his goals and select his ends. %
For the present purposes, the significance of such modal distinctions
lies in our assumption that the decision to engage in cognitive
activities such as problem-solving or inquiry involves the same kind
of two-factor choice model that is appropriate when discussing aspira-

tional or goal-setting behavior. s

Individual Differences in Inquiry Behavior

The problem to which this study is addressed is that of system- 3

atically analyzing and classifying inquiry processes. The term '"seek-

ing style'" will be used to denote a consistent mode of initiating,
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conducting and terminating an inquiry that is characteristic of
individuals or groups of individuals. These styles, it is theorized,
are related to more general systems of values, attitudes and cognitive
skills that predispose the individual toward his particular style of
seeking behavior and are viewed as the determinants of inquiry be-
havior. Seeking styles are seen as varying along a continuum from
the dialectical to the didactie.

The terms dialectical and didactic are used somewhat idiosyn-
cratically in this context and a word of explanation may be welcome.
The etymology of these terms, for the author, stemmed from an original
desire to characterize different styles of teaching. He observed that
teaching styles could be distinguished by the amount of flexibility
they allowed, the probability of the occurrence of the unexpected, the
extent to which teaching was externally imposed or interactionally
developed, etc. At one extreme appeared the didactic teacher, very
orderly and precise, lecturing authoritatively, allowing little
deviation from the expected and planned. At the other extreme stood
the dialectical teacher, who focused on problems rather than solu-
tions, interacted considerably with the students through discussions,
readily roamed far and wide over the course materials and allowed for
the unexpected at all times.

While attempting to clarify these distinctions and their implica-
tions, it became apparent that these types were more than simply dif-
ferences in teaching style. These were types who would differ in their
handling of any problematic situation. The notion of a generalized
"seeking style" was then developed to reflect these differences in
approaching and dealing with problems, and the original terms, dialec-
tical and didactic, were retained.

Underlying the dialectical secking style is that manner of inter-
acting with one's environment where the objects of one's attention
are predominantly the complex, ambiguous and uncertain elements of
the environment. Lewin discusses goal-setting behavior in terms that
parallel closely the present conception of the dialectical style. He

characterized an individual who is willing to set goals for himself

Py
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that substantially, though not imprudently, exceed his best previous
effort. He is willing to do SO because, for him, success as a positive
goal is more attractive than the contemplation of possible failure

is painful. In Lewin's terms, the dialectical seeker's life space
either has fewer barriers, or the barriers that are there are perceived
as surmountable, given his available tools. Since problems as a class
of occurrences are thus less threatening to him, he is more willing

to recognize and then deal with an uncertain situation when it occurs,
than is the individual whose seeking style is at the didactic end of
the continuum.

Related to these characteristics, is the dialectical seeker's
greater 'openness' to his environment. He prefers. to operate in
what Schachtel (1959) calls the "allocentric mode,'" a perceptual and
cognitive attitude in which one interacts with the objects in an
environment, not only as objects-of-use when in a drive state, but
also for the experience of exploring and manipulating objects in
that environment. Such an openness allows the dialectical seeker to
respond to a much wider range of potential stimuli and to react with
greater flexibility and variability to their appearance. This allo-
centricity is also reflected in the greater field independence of the
dialectical seeker, who is less impulsively and compulsively driven by
external or internal demands in a situation. He is better able to
relate to the environmental object in its entirety, rather than only
in terms of its immediate use, and can approach it flexibly from dif-
ferent directions, seeing it now from this, later from that perspective.
His relatedness to the world is thus characterized by general explora-
tiveness and playfulness.

Underlying the didactic seeking style is that manner of inter-
acting with the environment which strives for more immediate, certain
and unambiguous. closure, avoiding situations in which the unpredictable
elements dominate. Complexities, ambiguities and uncertainties are
reacted to as situations to be handled by the application of '"one right
anéwer” which is assumed already to exist. Bloom and Broder describé
many of their poor problem solvers in this manner. The didactic seeker

is much more concerned with avoiding an ever-present failure than he is
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concerned with achieving a major success. He risks rarely, and when
he does, he risks less. He perceives the probability of any failure
as much more likely than does the dialectical seeker, and thus avoids

interactions with the unfamiliar and the unknown.

In Schachtel's terms, his behavior is best characterized by the
rigid, "autocentric attitude."

The anxiety of the encounter with the unknown . . .
arises also, perhaps primarily, from the person's fear
of letting go of the attitudes to which he clings for
safety, of the perspectives which these attitudes give
him on the world, and of the familiar Zables for what
he sees in the world. . . . The attitude determines
what will and will not be perceived and how it will be
perceived. An attitude to which one clings will permit
one to see only certain limited or distorted aspects
of an object and will block a fuller view. Only when
this attitude is let go and the person thus set free
from having to approach the world in this particular
way, is the path free to a different approach and a
view thus opened up on hitherto unknown aspects of
the object. :

Holding on to an attitude, thus, prevents perceptive
openness toward the constantly changing flux of 1ife and
tends to distort perception in the direction of a closed,
one-sided, rigid view of the world corresponding to the
rigidity of the attitude held. . . . The rigid attitude
entails fear of chaos, of the unknown, unmanageable;
rigidity and fear of chaos go together, just as flexibility
development, transformation, and openness toward the world °’
(allocentric perception) belong together.

. . . We can just avoid the unknown, unfamiliar by
not looking, not thinking. But when it impinges on us
forcefully, . . . we very much want to transform it into
something known by linking it up with our familiar frame
of reference. As soon as we have succeeded in this . . .
it no longer alarms or disquiets us; . . . and reassured,
we turn away from it (Schachtel, 1959, pp. 195,199, 203).

This combination of a depersonalized, closed relationship to the
environment, a rigid field dependence, and an avoidance of exploratory
behaviors, characterize the autocentric attitudes and are major com-
‘ponents of the didactic seeking style.

It must be clearly understood that no individual constantly

manifests either the allocentric or autocentric attitude. Individuals
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shift back and forth between them, but with one or the other generally
being more consistently employed. Thus, to speak of someone as a
didactic seeker, for example, does not preclude his fairly frequent

employment of the dialectical mode in certain situations.

Seeking Styles and Inquiry

When an individual is faced with a situation which must be
categorized before he can determine whether some specific behavior
is called for on his part, he will tend to pick up cues that will
allow him to classify it in his most commonly exercised schemata.
In the case of a'potentially problematic situation, the schemata
involved would be "problems' and ''no problems.'" One can expect

that the range of experiences that the dialectical seeker would

perceive, and hence, categorize as 'problematic' would be much
broader than the parallel range for the didactic seeker. As Dewey
states, "The indeterminate situation becomes problematic in the very
process of being subjected to inquiry. . . . The first result of
the evocation of inquiry is that the situation is taken, adjudged,
to be problematic. To see that a situation requires inquiry is the
initial step in inquiry." Thus, basic differences between didactic
and dialectical seekers in their openness to this initial stage of
inquiry will be of major concern in the present research, and will
have major consequences for differences in their inquiry processes.
A basic assumption of this view of coping and seeking is that,
in any situation, an individual will attempt to transform the problem-

atic and uncertain into a state that corresponds most closely to that

picture of the universe with which that individual is most comfortable.

Given their contrasting world views and assuming, with Dewey, that
"Inquiry is the controlled or directed transformation of an indeter-
minate situation into one that is so determined. . ,'" we would expect
both groups to have different perceptions of what constitutes an
adequate resolution of the indeterminancy. "'The way in which the
problem is conceived decides what specific suggestions are entertained

and which are dismissed; what data are selected and which rejected;

-

- lww :
13




26

it is the criterion for relevancy and irrelevancy of hypotheses and
conceptual structures."

Differences in seeking style will manifest themselves in this
stage of problem formulation in the relative abilities of subjects
to make themselves independent of and reorganize fhe problematic
field in order to generate what Duncker calls a '"search model" that
will guide their seeking and anticipate their resolution.

Subjects with these differing seeking styles will, therefore,
operate differently within the ongoing inquiry itself, engaging in
different sequences or patterns of search. Within their different
formulations and search models, the search patterns utilized by the
dialectical seekers ought to exhibit much greater variability of
attack and order, in contrast to the didactic seekers' preference
for a repetitively consistent and narrower pattern. The didactic
seeker may be a more efficient searcher, by the criterion of the
least needless effort, because he will minimize the exploratory and
playful aspects of the search. These different seeking styles and
attitudes--dialectical and didactical--will thus lead to different

problem resolutions, both in content and in kind.

Objectives

The objectives of the present study are:

1. To identify the basic parameters of the inquiry process,
their behavior and interrelationms.

2. To establish the reliability and stability of those inquiry
parameters.

3. To ascertain the relations among the components of the
inquiry process as well as between those components and a
set of other variables gathered outside the inquiry situation
itself. These other variables are referred to as the
determinants of inquiry and include intellectual, emotional,
attitudinal, and biographical data.

4. To establish the modifiability of inquiry behavior as a
function of an intervening student teaching experience where

changes are examined as a function of the interaction between
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prior inquiry status and the nature of that student-teaching
experience.

5. To establish an empirical validation of the concept of seeking
styles. |

6. To develop an empirically-based theory of general inquiry as
well as an inquiry-relevant theory of teaching.

Summagz

In this chapter we have attempted to outline a theory of inquiry
and the conditions of individual differences in a number of domains
that would lead to confrasting patterns of inquiry performance. The
differences between the process of inquiry as an object of psychological
study and those processes traditionally denoted by the term problem-
solving were discussed. The consequences of the differences between
inquiry and problem-solving were clarified in terms of the problems
raised for measuring the processes. Finally, the objectives of the
current investigations were outlined.

The next chapter describes in detail the methods developed to
study the inquiry process in the present investigation and the vari-
ables generated by use of that method for characterizing inquiry
performance. The design of two years of research on the characteriza-

tion, prediction and classification of inquiry behavior is then presented.
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CHAPTER III
RESEARCH METHODS

In Chapter II we described the process of inquiry and the

kinds of difficulties which would attend its systematic investigation.

We also advanced a series of formulations which attempted to character-

ize the types of individuals who would reflect different kinds of in-
quiry performance. What procedures are we prepared to use to study
inquiry? How are individual differences therein to be identified? We
shall now describe such an investigative technique and the research

design in which it was employed.

Search for a Method

It will be recalled that the major criteria for selecting an

instrument for the study of inquiry were that it (1) allow for the

observation of problem sensing, (2) maximize amount of observable
search behavior, (3) simulate a real-life problem solving situation
and thus (4) elicit a measure of emotional involvement from the
subject.

A number of experimental techniques for studying problem-solving
or inquiry behavior were examined in the search for an appropriate
instrument. The work of Rimoldi (1960) utilizes the tab-item method
of studying problem-solving processes. In his research Rimoldi poses
a problem of medical diagnosis to the subject and an array of possible

questions which he might wish to ask in this case. In the medical

.25/9 |
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example these questions might include history details, physical
examination particulars, laboratory tests, X-rays, etc. Beside ea¢h |
of these listed questions is a removable tab, underneath which lies
the obtained result of asking the accompanying question. For example,
the question of, "What is the patient's blood pressure?'" may be asked
and the adjoining tab lifted. The information under the tab may read
1"120/75." 1In terms of the criteria for studying inquiry, Rimoldi's
method, while maximizing the observable search behavior of the subject,
and being quite involving, especially for medical students, still
presented major difficulties. First, the problems to be solved were
clearly delineated, and the array of questions to be asked were just
as clearly indicated. A subject did not sense a problem; it was pre-

sented to him. A subject did not have to search for questions to ask;

they were listed for him. He needed only to select among the many
posed.. This further emphasized the artificiality of the situation.
J. R. Suchman (1961), in his studies of inquiry training, presents

his subjects with problematic situations in the form of filmed

scientific experiments whose specifics are inherently puzzling. He

then asks his subjects, "Why did X happen?" In contrast to Rimoldi,

the array of questions to be asked is not specified. However, subjects
may only ask questions answerable by ''Yes'" or '"No.' Although the

Suchman technique shows great promise as a training device to teach :
children how to inquire, as an experimental technique for studying

inquiry it shares the limitations of Rimoldi's method.

Despairing of finding a technique for studying 'problem-solving"
processes that would be satisfactory for studying the total inquiry

process, the authors turned to examination of a technique utilizing

a realistic setting which maximized the need for the subject to deter-

mine- where he would begin and how he would proceed for himself. This

method was the "Administrator's In-Basket" developed by Frederiksen

and his colleagues (1957). Here, the subject plays the role of an

educational administrator in his first day on a new job. The subject
has already read a detailed description of the situation in which he
will operate, including geographic and demographic characteristics of

the locality in which his school is located, descriptions of the faculty
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he will work with, etc. The immediate problem field is the contents of
his "in-basket,'" which includes letters from parents, memoranda, and
many other communications which may be perceived as calling for action
on the part of the administrator. The subject may take any action in
response to the contents of the in-basket. Frederiksen scored his
subjects' responses in terms of a set of categories for classifying
the kinds of decisions made by the administrator, e.g., to reserve
judgment while sending for more information, to delegate responsibility,
or to write a letter. .

Hemphill, Griffiths and Frederiksen ( 1962) moved this in-basket
research forward markedly with their study, Administrative Performance
and Personality. The in-basket scoring system was revised and refined.

An important distinction was made between scoring for '"stylistic

categories'" and for "content categories." As the authors distinguish
them, ". . . content refers to substance, the courses of action taken;
for example, the principal called a meeting, refused a teacher's
request. . . . Style refers to attributes; thus a particular course
of action. . . could be done courteously or with formality; . . . it ?
could be done in writing, by telephone, or in face-to-face conversation. . ."
(ibid., p. 86) The theoretical model most effective in generating style
variables was that of '"decision-making.'

In addition to the improvement of the scoring procedures, the
authors investigated the relationships of psychological characteristics,
e.g., personality, interests, intelligence, etc. to in-basket performance.

They felt that an understanding of how the described in-basket behaviors

related to these psychological measures enriched their understanding of
the variety of administrative performances observed in their research.
The inbasket technique was promising because it did not necessarily
specify the problems to be handled, or their necessary order. It left
room for potential problems, to which some subjects reacted, and others
did not. From the senior investigator's own experience with this
technique, he knew that it was very involving and realistic. By includ-
ing an examination of the psychological correlates of administrative
behavior, the authors provided a much better understanding of the pro-

cesses studied than could have been provided by a description alone.
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The major shortcomings of this in-basket approach for the study of
inquiry processes were that (1) subjects' scores did not reflect the
sequence of steps undertaken, as they were not observed individually;
(2) the thought processes of subjects were not accessible, since no
"thinking aloud" technique was employed; (3) the "Administrator's In-
Basket" variables were highly specific and often tied directly into
administrative behavior, while the study of inquiry processes required
variables more easily generalizable to underlying psychological pro-
cesses; and (4) most of the information-seeking of subjects took place
prior to their in-basket performance and hence was unobservable.

Shulman (1965) adapted the in-basket situation to the study of
inquiry processes by developing a new in-basket, which included a range
of potentially problematic situations which could be reacted to by the
subjects, a role-playing set to engage their emotional investment,
and a universe of internal and external information sources which .they
could manipulate in their inquiries. With this technique, he attempted
to study the total inquiry process, rather than the truncated form of
inquiry generally denoted by the term 'problem-solving." He focused
upon variables which were much more similar to the '"stylistic categories"
of Hemphill, Griffiths and Frederiksen than to their "content categories."

A detailed description of the instrument so developed, and the
manner in which it was used, is given in the next section. Through its
use, it was possible to examine some heretofore unobserved elements of
the inquiry process, in their relationships to other inquiry elements,
and under conditions much more analogous to a "natural" inquiry situation.

In Shulman's research a group of 101 female senior teacher trainees
from four Chicago area universities were screened with a battery of
tests which measured those variables thought to underlie individual
seeking style differences. These variables included measures of field
independence, stereopathy, creativity and academic aptitude. This was
done in order to select a sample of subjects for observation in an in-
basket inquiry situation. The sample selected consisted of 22 subjects
who represented extreme differences in the characteristics underlying

seeking behavior. As much as possible, aptitude was held constant.




33

Hypotheses were offered predicting inquiry pattern differences
between the two screening groups, independent of aptitude, as measured
by the process variables elicited using the in-basket technique. These
variables included problem sensitivity, amount of information sought,
the flexibility with which information was utilized, the amount of
material attended to by the subject, the speed with which materials were
processed, the amount of time spent in inquiry, and the judged competence
of the subject as an inquirer. Most of the hypotheses were supported
by significant differences in the predicted direction between the mean
scores on the inquiry process variables for the two groups. In addition,
significant correlations were found between the screening measures
utilized to select the sample and the inquiry process measures. The
new measures of inquiry process were also found to be highly reliable.
Intercorrelations among the inquiry process variables themselves were
high, suggesting the existence of consistent seeking style tendencies.
These were further supported when a number of individual cases were
examined, and consistent, intuitively meaningful relationships were
observed. Shulman's research confirmed the usefulness of an in-basket
technique for the study of teacher inquiry behavior. The present
research utilizes analogous techniques in order to investigate more
extensively the characteristics and modifiability of teacher inquiry
processes. In the next section we will describe the technique developed

by Shulman, its administration and scoring.

The Inquiry Situation: The Teacher's In-Basket

The instrument developed to study individual inquiry behavior is
the Teacher's In-basket, a simulated teacher's desk with .its pile of
potential problems. The subject, who is a female elementary school
teacher-in-training, is placed at a desk and informed that she is to
play the role of a new teacher who has recently been hired to take charge
of a sixth-grade class. It is the middle of the semester (December 6)
and, since the class has been handled by substitutes for the past two
months, many things have piled up on her desk and have been placed in
her in-basket. It is her first day in the school and no pupils are
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present because of a school holiday. She may begin where she likes
and do as she pleases. No time limit is suggested.

There are three kinds of materials in the situation with which
the subject may deal. These are (1) the contents of an in-basket,
(2) the written materials, records, report cards, etc., concerning
both the school and the pupils in the teacher's class and (3) the
human resources that are in the situation. The human resources con-
sist of a school secretary, a school principal and a reference
memory, all of whom can be contacted by an intercom placed on the
teacher's desk. |

The contents of the in-basket include phone messages, memoranda
from various members of the faculty and administration, school news-
letters, and research information on this sixth-grade class in the form
of individual scores on a personality test and a class sociogram.
These materials vary in their likelihoods of being viewed as problems
by the subject and in the manners in which they are perceived as
problems, if at all. Table 1 reports the contents of one form of
the Teacher's In-basket.

There is a memo from the school secretary, for example, that the
district school psychologist has requested that all teachers submit
any referrals to him that they deem necessary (A-9). Accompanying
every referral, continues the school psychologist's request, there
should be a description of the problem and the teacher's own hunches
about what may lie at the roots of the problem. Rather than the memo
itself providing the potentially problematic situation, these potential
problems are embedded within the materials to which the subject may
turn in her attempt to cope with the request.

The subject may, in response to this memo, turn to the student's
report cards or cardexes for information. The materials on one Robert
Engh, for example, have embedded in them a series of potentially
problematic elements which, if sensed and followed up, would lead the
subject to the conclusion that Robert is an epileptic child whose
family's present financial condition precludes them from purchasing

the medication necessary to control his seizures. There are many
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TABLE 1

CONTENTS OF INBASKET FORM A

A- 1
A- 2
A-

A-

A- S5
A- 6
A- 7
A- 8
A- 9
A-10.
A-11.
A-12.
A-13.
A-14.

Brief description of Ridge Forest's Jefferson school district
and major characteristics of the community such as distribution
of SES in different areas.

Map of the community indicating location of students'
residences.

Calendar indicating the date as December 6, 1965.

Phone memo from Gloria's mother. Wants teacher to suggest a
good social studies text for tutoring Gloria. Last name of
caller was not noted.

Phone memo from Mrs. Rogers (room mother) asking if teacher
will attend the next PTA meeting.

Phone memo from Mrs. Becker inviting teacher to dinner on
December 10.

Phone memo from Mrs. Rollins inviting teacher to dinner that
Friday night.

Letter to principal which was forwarded to the teacher indicat-
ing that Rosalie Grier is moving to Indianapolis and will
enroll in school there after Thanksgiving. The letter, from
her new principal, requests information about Rosalie from

the teacher.

Memoerandum from the principal.indicating that the school
psychologist is coming to Jefferson School on December 13.
December 6 (today) is the deadline for submitting referrals.
Referrals should include teacher's own hunches about the roots,
of childrens' problems.

Sociogram of class taken a month before.

Summary of students' scores on the California Test of
Personality. Attached are some rough guidelines for
interpretation of scores.

Drawing of teacher with obscene caption which was taken from
Howard Gorman by substitute teacher. Note from teacher is
attached.

Meniorandum from the principal requesting the names of students
to be referred to special enrichment or remediation sections
being established.

Memorandum from school secretary indicating that a letter has
been received from Robert Engh's parents saying that they
would be unable to pay for Robert's books until his father
found work.

e i
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potentially problematic elements embedded in the array of materials
concerning this pupil which must be reacted to and dealt with to reach
a complete resolution.

Another memo is from the office informing the teacher that the
parents of one of her pupils will be unable to pay for their son's
books until the father finds work (A-14). This is a potentially
problematic situation in that it may be sensed as problematic and set
off search behavior on the part of the subject. It may be sensed as
problematic but deferred for future inquiry or stored for future
reference. Or it may be seen as non-problematic and put away. Again,
search would be conducted through manipulation and analysis of the
inquiry materials.

These inquiry materials include sixth-grade report cards, current
achievement and aptitude test scores, anecdotal reports and attendance
records, all of which are immediately available to the subject in a
file on her desk. The subject has also been informed that she can
obtain cumulative records for the first five grades and medical records
for each of her pupils. These are to be procured by 6alling the
school secretary. Thus, a wide range of information exists about each
student, including family background, birthdate and place, six years
of teachers' grades, achievement test scores, sociometric status, etc.
This array of information has embedded within it hundreds of potentially
problematic elements, varying from the obvious to the very obscure.

The human sources of information that are at the subject's disposal
can be contacted by phone. The school secretary and principal play
predetermined, consistent roles in response to the requests for informa-
tion and advice coming from the subject. The secretary also may be
asked to place outside calls *to parents, family doctors, other teachers,
etc.

An additional source of information for the subject is her
reference memory, a talking alter ego with a storehouse of facts, who
knows everything the subject would know, had she read the teacher's

handbook, been interviewed by members of the school administration,

attended teachers' meetings and orientations, gossiped with other




37

teachers, and the like. She can consult this reference memory as often
as she likes, in the same way as she would, in fact, tap her own memory.
She speaks to this reference memory by intercom. The manner in which
the subject utilizes this reference memory casts considerable light
upon her inquiry thought processes.

Once an incongruity has been confronted by the subject, her
problem formulation can be at a number of levels, e.g., how to allevi-
ate an uncomfortable situation, how best to restore the status quo ante;
or how to reorganize the total situation, not only to restore an older
order but to strive for some improved level of equilibrium. The
formulation of the problems determines the area and extent of the
searches--how much and how many kinds of information the subject will

utilize in her subsequent inquiry behavior, and to what level of

resolution she will strive. It is behaviers such as these that are
observed and assessed.

A1l the observations of such behavior are made through a oneway
viewing mirror, with the rooms connected through a twoway intercom.
All the sessions are tape-recorded. An interview follows the inquiry
session of each subject in order to clarify the reasons why the subject
made certain decisions at certain times, or used given pieces of evidence
to infer specific conclusions or to fill in gaps in our understanding
of her processes.

Finally, the subject is trained to thimk aloud during the entire

inquiry session, which lasts approximately two hours. By employing

conditioning signals (via buzzer) as reminders almost all subjects
can verbalize sufficiently well to illuminate greatly the inquiry
processes they are employing. The training procedure takes approxi-
mately fifteen minutes and employs materials unrelated to the in-
basket. Figure 1 is a schematic drawing of the research setting,

showing the relationship betwen the subject and observers.

Observation and Scoring

Each in-basket was administered, observed and scored by two

experimenters. The experimenters observe the subject's behavior
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through a one-way mirror. All of the subject's verbalizations are
picked up by a highly sensitive microphone and tape recorded. One
experimenter plays the role of school secretary and handles all com-
munications with the subject over the intercom. She also brings the
subject any cumulative files or medical records requested

from the office. The second experimenter serves as the Reference
Memory.

During an in-basket administration the observers are not un-
like the players in one-man bands. They have many roles to perform.
A four-button keyboard for scoring behaviors is before them and is
used to tally observational categories as they occur. In addition,
one observer keeps a detailed log of all the things done by the
subject in the order in which they occur.

A1l scores for which a button is pushed feed into an automatic
printer-counter which sums scores within categories and prints out
totals every sixty seconds. We thus have a permanent minute-by-
minute record of the rate at which materials are attended to and
problems are sensed.

Five basic scores and a summary score constitute the principal
variables for analysis of in-basket performance.

Problem Sensitivity is the number of embedded potential problems
reacted to as problems by the subject in the course of an in-basket
situation.

Scoring for problem sensitivity is based upon a listing of
potential problems embedded in the in-basket materials which was
collected in an Examiner's Manual. Part of one of the manuals is
reproduced as Appendix B. Manual development continued during Year
One, but was stabilized by the beginning of Year Two. Whenever a
subject's behavior (either verbal, physical or both) suggests that one
of the embedded potential problems has been sensed, he is given a
point for having sensed that problem. At that moment, the button for
problem sensing is pushed and the sensing of a single problem is

recorded.
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For example, in the cardex for Catherine Serota, a sixth-grade
student, the inquirer may note that she is reading at a grade level of
4.3, considerably below average. This is an embedded potential problem.
Some subjects may not sense it as a problem. Others may read that score
and whistle, say '"oh-oh,'" shake their heads or even exclaim directly
"That girl has a problem!" Any of these would be scored as one problem
sensed by that subject. The problem's code number in this case would
be A:XIII, 2b. (See Appendix for excerpt from Examiner's Manual of
potentially problematic elements.)

If the subject continues to search for data about Catherine
Serota on her report card or in her cumulative folder he is likely to
sense more problems. He will discover that her most recently tested
I.Q. was 139. Here the observer must judge whether the subject senses
that this is an extremely high intelligence quotient (Problem A:XIII,
2a). Even if this is sensed the further problem, that Catherine's
achievement and I.Q. are grossly out of line, may not be sensed. We
have observed many subjects who sense each of the individual problems
but fail to juxtapose them to identify the more deeply embedded problem
of severe underachievement in this case (A:XIII, 2d).

After the completion of an inbasket administration the observers
review the printed tape on which the problems sensed were tallied and
compare the tape to the detailed log. The final problem sensitivity
score is based upon that reanalysis. Earlier reliability studies of
the problem sensitivity variable established its inter-rater reliability
at between .80 and .90 after careful observer training.

We have experimented with a number of ways of scoring for problem
sensitivity through weighting more heavily the scores for certain deeply
embedded problems sensed. We have thus far not found a system of
scoring that does not correlate very highly with the simple raw tally
of total number of problems sensed. More subtle scoring procedures
have not therefore been warranted by our experiences to date. A
sample of the kind of log actually taken is reproduced in Chapter VI.

Time is the number of minutes the subject chooses to spend in the

inquiry situation. As no time limit is set and no specific task in-
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structions are given, each subject can determine for herself when she
has finished.

Materials Attended, or bits is a measure of input, the number of
pieces of material to which the subject attends in the inquiry period,
representing the number of '"bits" processed by the subject. The bits,
or materials attended, button is pushed whenever the subject attends
to a piece of stimulus material before him or shifts attention to an
additional piece of material. Bits is seen as a fairly gross index
of the number of separate acts of attention to stimulus materials by
the subject. A bit can be scored for attention to any single piece of
material (e.g., a particular child's report card) as many times as.a
discrete act of attention is observed.

An act of attention is a difficult judgment to make. It must be
made on the spot, since the written log cannot be depended upon to
record every bit. Consequently, the inter-rater reliability of this
score varies between .70 and .80. |

Information Sources is a count of the number of kinds or
categories of information brought to bear by the subject on ten
selected problems in the in-basket situation. As different information
sources are used (e.g., report cards, cumulative folders, anecdotes,
etc.), these are tallied on an Information Sources record sheet
(see Appendix B).

To illustrate the difference between bits and information sources
as scoring categories, let us review a few minutes of inquiry by a
hypothetical subject dealing with the problem of Catherine Serota.

Our inquirer looks at Catherine's cardex, then reads her report
card, returns to her cardex, glances at the class sociogram and once
again studies the cardex. For that series of behaviors he has been
scored for five bits, but only three sources. Unlike a bit, score for:
a source on a particular problem can be given only once, no matter
how often it is revisited. This is also true of problem sensitivity.

Information sources is scored within the context of ten general
problems. Problems of scoring reliability arise when the observer

must judge whether a particular source has been employed in the
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service of problem-solving (for which credit is due) or has merely

been passed over as part of a general survey of materials (which should
not be scored). Because of this difficulty the inter-rater reliability
of information sources is about that of bits, in the range of .70 - .80.
This score is also rechecked against the log after the conclusion of an
in-basket session.

Competence is a measure of problem resolution. It is a judgment,
based upon the log and the subject's own notes, of how well each subject
comes to understand the nature of the problem situation in the same ten
selected problems used to score for information sources. The judgment
was made by someone other than the original observer.

Scoring for competence was a two-stage process. First, the
original observer studied the log and wrote out the solutions to each
problem generated by the subject, removing the resolution from the con-
text of the rest of the inquiry. Second, another judge rated these
solution reports on a series of five-point competence scales, every
point of which was specifically tied to a level of resolution adequacy.
Appendix B reproduces the Competence scales for the two forms of the
in-basket. Total scores for competence were based upon squaring the
score for each competence item and summing those squares. This pro-
cedure was adopted because it was judged that a single level 4 resolution
was reflective of substantially greater effort and insight than two
level 2 resolutions.

The inter-rater reliability of competence was quite high because
of the very explicit nature of each step of the competence scales.

This reliability was in the range of .85 - .95.

Finally, a single summary score was generated to reflect overall
inquiry effectiveness. This general inquiry score was developed as the
sum of the standardized problem sensitivity, information sources and
competence scores. These three scores were standardized (within forms
of the in-basket) with a mean of fifty and a standard deviation of
ten. Those standard scores were then summed to form the general inquiry

score.

PP
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It may be noted that these variables are derived from our model of
inquiry and attempt to assess the”rglevant dimensions of that process.
Whereas the scores used by Hemphill, et al (1962) are rooted in a model
of administrative decision-making, our variables are not domain-
specific, even though the in-basket is a set of teaching problems.

Our objective in this research is not to describe teaching behavior,
but rather inquiry behavior. Teaching is here seen as a kind of
inquiry.

In summary, scores on the in-basket variables are the result of
both an ongoing series of judgments made by trained observers and a
subsequent rechecking based upon the log or narrative account of the
inquiry session taken down on the spot. Observers were trained using
videotapes of in-basket sessions to increase inter-rater reliabilities.
After establishing reliability at desired levels, videotape practice
sessions were repeated at approximately three-month intervals for the

remaining period of the study.

Design of the Present Research

The present research can best be thought of as comprising two
distinct phases. The first phase, encompassing the period of
September 1966 through August 1967 was highly exploratory. Many in-
baskets were administered in an attempt to identify the stability and
the reliability of the in-basket measures as well as to survey a wide
variety of individual and group tests as they might relate to aspects
of the inquiry process. The second phase of the research, from
September 1967 to the conclusion of the study involved the systematic
investigation of the effects of specific determinants of inquiry on
inquiry performance as well as studying the impact of an intervening
student teaching experience upon the manifest inquiry behavior of a

sample of teachers-in-training.

Phase One

At the beginning of the first phase of this research only one

form of the in-basket existed. This was the form originally used in
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earlier research reported by Shulman (1965). One of the major procedural
problems that characterized this form of the in-basket was that it
appeared to be too long and cumbersome. Twenty-four children were in

the simulated classroom and the in-basket itself was quite full. This
had two consequences. First, the overall amcunt of time required to

deal with the contents of the in-basket at even the most superficial

level was quite great. Second, an inordinately long period of time at

the inception of the in-basket session was spent by the subject in
géneral orientation leaving proportionally less time for the more
problem-centered phases of inquiry.

At the beginning of this first phase of the research, our goal was
thus to develop two shorter alternate forms of the teacher's in-basket
which would be suitable for examining both the stability of inquiry

behavior and its modifiability over time. The already existing in-

basket was used as the nucleus for In-basket A although it was pared
to 15 students and a somewhat abbreviated collection of in-basket
materials. The second in-basket, In-basket B, was developed as an

entirely new set of materials using those already in In-basket A as

general models. This was not without problems since we wished the two

forms of the in-basket to be sufficiently similar so that the same

undeflying processes could be manifested and observed in the two
settings, yet not so similar that there would be a transfer of learning
between the two in-baskets. Obviously any attempt to achieve the former
goal would necessarily result in some problems relating to transfer of
learning, but we hoped that this specific learning transfer could be

minimized. The contents of In-basket A have already been summarized

in Table 1. The contents of In-basket B can be found in Appendix A.
Having developed the two alternate forms of the in-basket, our

3 f‘ c next objective was double-barreled. We first wished to ascertain the

" degree of reliability between the two forms of the in-basket as well

as to make an initial attempt at identifying the patterns of relations

among the in-basket variables as well as between those variables and a

host of other cognitive, attitudinal, personality and decision-making

variables which could be measured outside the in-basket situation it-

AL
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self. In order to do this 30 female undergraduate education majors were
randomly selected from among those studying the elementary methods
courses at Michigan State University. (All elementary methods courses
are taken as a block during a single quarter by elementary school
teachers-in-training who most generally student teach during the fol-
lowing quarter.) Each of these 30 subjects was then administered

nine hours of group testing, one hour of individual testing and the

two forms of the in-basket. The list of group administered and individu-
ally administered tests is reported in Table 2. A more detailed
description of each of these instruments is available in French (1963).
The two inbasket forms were administered on the avérage about four

weeks apart. The order in which the two forms were administered was
counterbalanced to control for any consistent order effects.

At the end of the Winter Quarter we felt that we required more
experience with each in-basket than the 30 administrations of each we
had completed, and therefore planned to administer an additional 45
in-baskets, roughly divided between the two forms, during the ensuing
six months. This was accomplished'without difficulty. During that
ensuing period a shortened form of the group testing was also admin-
istered.

At the end of the first year of the research we came to recognize
some serious problems. Standardizing the two in-basket forms had been
more difficult than we had anticipated. The same held true for staff
training in administration and scoring of in-baskets. Most of the
predictor tests employed in the test battery had failed to correlate
with inquiry performance in the anticipated manner. There were very
few substantial prediction findings to cross validate.

A number of the'reasons for these problems will be discussed in
Chapter IV. We came to view Phase One of the study as a general
shakedown for and prolegomenon to Phase Two. With the experiences
of the first year behind us, we learned to deal with the difficult

problems of inquiry research and tc cope with them successfully.
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1 TABLE 2

TESTS USED IN YEAR ONE OF THE STUDY

A. Intellectual Performance [from French's Xit of Reference Tests for
Cognitive Factors (French, et al, 1963) ]

1 First and Last Names
2 Picture - Gestalt

3. Mathematical Aptitude
4. Inferences

5. Seeing Deficiencies

6

7

8

9

Picture - Number
Objective - Number
Finding A's
Number Comprehension
10. Maze Tracing
11. Figure Classification
12. Concealed Words
13. Advanced Vocabulary
14. Associations IV
15. Gestalt Completion ‘

B. Other Cognitive Measures

Word Association
Closure Flexibility
MSU Reading Test
College Qualification Test i

Cumulative Grade-Point Average
Matching Familiar Figures (Reflection-Impulsivity)

O\ U a N N =

C. Attitudes, Values and Personality
1. Rokeach Dogmatism Scale
2. Inventory of Beliefs i
3. D-V Inventory
4. Test Anxiety
5. Defensiveness .
6. Eysenck Extraversion Scale
7. Eysenck Neuroticism Scale
8. Syllogism-Risk Test
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Phase Two

The second phase of the study began with the identification of a
revised battery of predictor instrumerts to be administered to all
those subjects participating in the research. This list of instruments
is reproduced as Table 3. Detailed analysis of these instruments and
their contents can be found in Appendix C. The program of research began
with a call for volunteers from among the approximately 180 participants
in the elementary methods block of courses who met the criteria for the
research population. These criteria were that (a) the subject be female,
(b) majoring in elementary education (contrasted with junior high,
special education or secondary education), (c) preparing to student
teach during the subsequent Winter Quarter and (d) returning to campus
for the Spring Quarter. Of the 180 who were eligible, 113 appeared for
a three hour period of group testing which began at 8:00 in the morning.

The results of the group testing were taken and analyzed in the
following manner: With the objective of maximizing the variability of
characteristics represented in the sample, six of the variables taken
from the initial testing were transformed into scaled scores and summed
together. These variables included Complexity, Word Association, Risk
Taking, Inventory of Beliefs, Closure Flexibility, and Lecture-Discussion.

These six variables were selected because they represented dimensions
which our theory of inquiry would predict are highly relevant to inquiry

performance and which had worked effectively in studies conducted by

others. They should therefore measure attributes underlying the dialectical-

didactic seeking dimension. The Complexity Scale measures the individual's
reactions to the ambiguous, unpredictable and assymetrical. Barron (1967)
had used it to distinguish between creative and non-creative individuals
in such fields as architecture. The Inventory of Beliefs and Closure
Flexibility instruments were used in the studies of Stern, Stein and
Bloom (1956) and Witkin (1954) cited earlier. Word Association was a
test of verbal flexibility used by Getzels and Jackson (1962).

Two instruments were developed specifically for this research.

The Risk-taking test, Syllogism-Risk, measured the willingness of subjects
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TABLE 3

LIST AND BRIEF EXPLANATION OF INSTRUMENTS USED IN
GROUP TESTING OF SUBJECTS IN YEAR TWO

Instrument

What It Measures

Closure Flexibility
Inventory of Beliefs
Complexity Scale

Education Scale
Lecture-Discussion Scale

Focus-Scan Scale

Biographical Inventory

Syllogism-Risk Test

Test Anxiety Scale

Defensiveness Scale

Word Association

Field Independence
Non- ctereopathy
Cogn.tive Complexity

Student or Subject Matter centered
attitude

Preference for lectures or discus-
sions

Reported tendency to focus or scan
when reading school related materi-
als

Social Class, Rural-Urban, Political
Preferences, Study Habits, Teaching
Plans and Anxieties

Willingness to take risks on test
of logical reasoning

Reported anxiety in test situations

Tendency to give socially desirable
responses to scale items

Verbal Associational Fluency;
Creativity

The Following Tests Were Administered to the Students as
Entering Freshmen and Were Available From Their Records

College Qualification Test (CQT)

M.S.U. Reading Test

M.S.U. English Test

General aptitude battery with Verbal,

Numerical, Information and Total
Scores

Ability to comprehend, interpret,
analyze and make inferences about
passages on political, scientific
and other topics

Test of general English grammar
and usage
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to place real money bets on their answers to very difficult syllogism
items taken under extreme time pressure. The Lecture-Discussion scale
measured the relative perferences of subjects for lecture versus
discussion-type learning experiences.

It was hypothesized that any individual scoring at or above the
median on all six variables would surely qualify as a dialectical type;
all those scoring consistently at or below the median on all six would
warrant the prediction that they were didactic types. By blocking on
cumulative grade-point average (GPA) we hoped to separate the effects of
seeking predisposition from those of general academic competence and
thus measure the relative salience of those two kinds of characteristics
for the inquiry performances of subjects.

The scores were standardized so that higher scores reflected the

dialectical model of high complexity, many word associations, high risk
taking, high non-stereopathy, high field independence, and preference
for discussions over lectures in teaching. The distribution of standard
scores was then divided at the median as was the distribution of college
grade point averages for the same subjects. Our goal was to establish
groups of subject types who were, respectively, high on both grade point
average and the predictor variables, low on both these dimensions, and
two groups for which the dimensions were incongruent. Fifty-one subjects
who were consistently above or below the median on all six variables
were selected. (See Table 4.) An additional ten subjects were selected
because they manifested a rather interesting pattern of scores within
the predictor variables. A total of 61 subjects was thus invited to
participate out of the 113 who had taken the total battery of tests.
All 61 agreed to participate. During the reminder of that quarter the
61 participants were each observed during the administration of one of
the forms of the in-basket (with order again counterbalanced) as well
as receiving the battery of individually administered tests which is
reproduced in Table 5. All subjects completed all of the scheduled
testing within the Fall Quarter of 1966.

During the Winter of 1967, all 61 subjects were assigned to

student teaching experiences throughout the State of Michigan. It

Y
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TABLE 4

BREAKDOWN OF YEAR TWO SAMPLE BY SEEKING PREDISPOSITION
AND GRADE-POINT AVERAGE*

Seeking Predisposition
Dialectical Didactic
High 13 . 12 25 -
(>2.50)
GPA  ow 12 14 26
(<2.50) ¢
25 26 51

*An additional ten subjects who did not fall into
any of the above four cells also participated in
the study and were referred to as 'pattern
subjects." The total Year Two sample was then 61.

was thus physically impossible to attempt to observe each of our
subjects in her student teaching role. Instead, we determined to gather
data which would assess the characteristics of the supervising teachers
to which each of our student teachers were assigned. A subset of the

instruments used to select the student teacher was thus prepared for

administration to each of the participating supervising teachers.

Forty-seven of the sixty-one participating supervising teachers responded

to the request for testing positively and submitted their tests to us by
mail. The subset of the testing battery used for this additional test-
ing is reported in Chapter VII. Chapter VII will examine the data from
the intervening student-teaching experience and its effects on subsequent
inquiry behavior.

In the Spring Quarter of 1967, when all the girls returned to

campus, each was administered an alternate form of the inbasket. Fol-

lowihg each inbasket each subject participated in a detailed interview

as well as a short recall test based upon the contents of the inbasket
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TABLE 5

INDIVIDUAL TEST BATTERY FOR YEAR TWO

Test - What It Measures

Rorschach's Test (Cards 1,2,7 § 10) The Rorschach is used here as a
measure of subject's response to
an ambiguous stimulus requiring
an unambiguous organized response.
Four of the full set of ten blots
are employed, two (1§7) are black
and two (2§10) involve color.
Responses are scored vsing Beck's
categories.

Matching Familiar Figures MFF measures the time taken and
the accuracy with which a person
can match a model figure to its
replicate when the replicate is
imbedded in a set of six variants.
It is interpreted as measuring
judgmental ability in the face
of stimulus uncertainty, or i
conceptual tempo.

Wechsler Block Design Test Block design measures the ability
of a person to reproduce a visual
model using blocks on which geo-
metric patterns are painted.

Stroop Color-Word Test Stroop measures the speed with
which one can read the names of
colors printed in conflicting
colored ink, eg., red printed
in green ink. The score used
in this report is a measure of
the subject's ability to per-
form in a situation of perceptual
conflict, ie., a measure of sus-
ceptibility to perceptual inter-
ference.
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which they had just worked through. This completed the data gather-

ing for the second phase of the research.

Strategy of Data Analysis

In order to meet the objectives of the present investigation,
the following strategy of data analysis was evolved. During Year
One, techniques of in-basket administration and scoring were to be
refined and standardized. Correlations between the large number of
predictor variables and inquiry criterion scores were to be used to
select a much smaller group of inquiry predictors, as well as to
identify a basis for selecting Year Two subjects.

In Year Two the two-way factorial method of subject selection was
to be evaluated by factorial analyses-of-variance with personality
pattern and grade-poimt average as independent variable factors and
the inquiry criterion scores as dependent variables. This was to be
followed by correlational and multiple regression analyses to identify
the most effective predictors of inquiry performance.

The nature of the inquiry process itself would be explored
through examining intercorrelations among the inquiry variables as
well as through examining sub-group changes over time. Finally, a
series of sequential content analyses would be conducted to prcbe more

deeply into the characteristic of inquiry performance.




[.;mwwmw;“" QRIS S ool st R R plorotinte oot Sl ot T S T
E

CHAPTER IV
GENERAL FINDINGS: THE DETERMINANTS OF INQUIRY

This chapter will relate the basic findings of the present study.
We shall begin with a brief review of the experiences of the first
year of the research, which enlightened the investigators more than
it illumined the problems. After describing some implications of the
Year One data we will describe the Year Two results, comparing these

with the first year findings when appropriate.

Results of Phase One

Whereas we had anticipated that Year One of this study would
serve to establish a reliable set of interrelations between the
determinants of inquiry and the parameters of that process, we in-
stead experienced a year of frustration, frequent failures, unexpected
problems and indispensible enlightenment. After spending the Autumn
of 1965 in the creative activity of generating a new form of the in-
basket to parallel the form that already existed, we found in employ-
ing it during the winter that it is not the same to strive for
equivalence and to attain it. We found that much additional work
was needed to establish truly parallel scoring categories across in-
baskets that differed in content.

We also came to recognize that the same kinds of relations that

were identified when subjects were selected because they fit into

certain specified types were not necessarily replicable when subjects

53
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were randomly selected from a population that differed from the
population in which earlier studies were conducted. This problem
will be examined in detail in a later section of this chapter.

We also learned that training the staff to make reliable observa-
tions and judgments of very complex processes was a difficult task
for which frequent practice and feedback was the only sure solution.
A number of practice periods using video tapes of in-basket sessions
to work on scoring reliability proved useful. In summary, far from
using the first year of this study to build a detailed edifice which
we could then duplicate in the second year, we found ourselves using
that year to master the tools which we had so taken for granted.

Activities of Year One after the pre-post study centered on
attempts to make the two forms of the in-basket more similar and
further to refine and standardize techniques of scoring and log-
recording. Forty-five additional in-baskets were administered during
the Spring and Summer of 1966 to achieve the desired level of in-
basket proficiency.

The results of the Year One research were not a total loss how-
ever. First, despite scoring difficulties, we were able to establish
that most of our scoring categories retained respectable though
moderate stabilities across four weeks and different forms of the in-
basket. Table 6 reports those stability coefficients for Year One.
Table 7 summarizes the names and definitions of the basic inquiry
variables to assist the reader in interpreting the findings of this
section.

We find that the amount of time which the subject chooses to
spend in inquiry is the most stable variable with a correlation of
.55 for two in-basket administrations across approximately a four-
week period. Close behind the time variable are competerce and
problem sensitivity with stability coefficients of .49 and .46
respectively. Although the information sources variable is un-
stable, the general inquiry score, which is a summation of problem
sensitivity, information sources and competence, retained a
stability of .48.




TABLE 6

STABILITY COEFFICIENTS FOR INQUIRY PROCESS VARIABLES
BETWEEN ADMINISTRATION ONE AND TWO, YEAR ONE
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(N=30)

Variable Stability
Problem Sensitivity .46
Information Sources ~ .21
Competence .49
General Inquiry , .48
Bits .36
Time .55

Table 8 reports the means and standard deviations of the basic
inquiry process scores for the four types of administration conditions
used in Winter of Year One: Form A taken first, Form A taken second,
Form B taken first, and Form B taken second. It is apparent that
only in the case of problem sensitivity is there a clearly consistent
dif ference among these which is attributable to form rather than
administration. Thus it appears that the materials of and/or the
manuals for scoring the two forms lead to more problems being sensed
by those taking In-basket B than In-basket A. However, there is no
difference in the number of problems sensed by those taking either
in-basket first or second. Problem sensitivity is form-specific, not
administration-specific.

For the Information Sources variable, all administrations seem
identical except for Form A taken the first time, which exceeds the
other three conditions by approximately one half a standard deviation.
With respect to Bits, the effect seems clearly administration-
specific and form-independent. That is, whether taking Form A or

Form B of the in-basket, individuals will expend approximately the




TABLE 7

SUMMARY OF INQUIRY PROCESS VARIABLES AND THEIR SCORING

Variable §32£525

Problem Sensitivity | The total number of embedded poten-
tially problematic elements reacted

to by the- subject as problematic in
the course of an inquiry session.

Information Sources The average number of information
sources (e.g., report card, cardex,
medical record) employed by a sub-
ject on ten selected problems.

Materials Attended or Bits The total number of discrete ob-
servable acts of attention to
pieces of in-basket materials
during the course of inquiry.
Despite the similarity of terms,
the bits score bears no relation
to information theory.

Competence The level of resolution depth or
adequacy achieved by a subject on
ten selected problems. Expressed
as the sum across the ten problems.

Time Total number of minutes spent in
the in-basket situation.

General Inquiry Summary score. The arithmetic
sum of S's standardized scores
(x=50, 0=10) on Problem Sensi-
tivity, Information Sources and

Inquiry
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TABLE 8

MEANS AND STANDARD DEVIATIONS FOR INQUIRY VARIABLES,
YEAR I, CLASSIFIED BY FORM AND ADMINISTRATION

Administration I
Form A Form B
N=15 | N=15
Problems Mean 51.67 Mean 67.20
4 S.D. 18.57 S.D. 26.47
Information
Sources Mean 5.56 Mean 5.00
S.D. 1.41 S.D. 1.73
Bits Mean 227.27 Mean 224 .27
S.D. 57.06 S.D. 64.84
Time Mean 116.73 Mean 115.86 '
S.D. 21.50 S.D. 26.55
Competence Mean 49.33 Mean 58.60
S.D. 19.63 S.D. 31.37
Administration II
Form A Form B
N=15 N=15
Problems Mean 49.93 Mean 64.73
S.D. 15.15 S.D. 19.43
Sources Mean 5.10 Mean 4.87
S.D. 1.25 S.D. 1.27
Bits Mean 164.87 Mean 181.80
S.D. 58.82 S.D. 53.68
Time Mean 88.87 Mean 99.60
S.D. 32.48 S.D. 17.35
Competence Mean 47.93 Mean 59.93

S.D. 28.94 S.D. 22.60
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same number of bits on first administration. On second administra-
tion, no matter which in-basket they are using, they will expend far
fewer bits. This difference in bits is clearly related to the amount
of time they expend.

Independent of form, subjects expend identical amounts of time
during their first administration of the in-basket and substantially
less time on the second administration. Here it appears that, as was
the trend with bits, there is a tendency for In-basket B to hold
subjects for slightly more time than In-basket A.

Competence during Yezr CGne seems tc behave in a manner much
like problem sensitivity. From Administration I to Administration II,
within in-basket forms, competence remains almost constant. The
variation in competence over administrations is only about one and
one half score units. Conversely, competence varies widely across
in-basket forms. The mean competence scores on Form A of the in-
basket are consistently lower than on Form B. Thus competence,
like problem sensitivity, seems very form-specific and not greatly
affected by any variables which intervene between administrations.

Thus, in spite of the repeated frustrations of data collection
in Year Onethe stability and status analysis of the in-basket process
variables was somewhat encouraging. The differences between in-
basket forms, small though they generally were, led us to transform
all inquiry scores to standard T-scores (x=50, 0=10) within form for
analyses involving comparisons of inquiry performance between admin-
istrations. Our assumptions were (1) that a particular raw score on
a form of the in-basket represented the same level of performance
whenever it was recorded and (2) that the two forms were measuring
essentially the same processes and characteristics despite some
slight differences in raw score means and standard deviations. Given

these assumptions, the T-score transformation was clearly desirable.
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All subsequent analyses reported in this chapter have been made on
such transformed scores whenever all observations within a single
administration of the in-basket are being discussed. The sole ex-
ception is General Inquiry which, it will be recalled, is the sum of
the three T-scores for problem sensitivity, information sources and
competence.

Having established the relative stabilities of the inquiry
variables, we now turn to the correlations among those scores re-

ported in Table 9.
TABLE 9

MATRIX OF INTERCORRELATIONS AMONG BASIC INQUIRY PROCESS VARIABLES
FOR ADMINISTRATIONS ONE AND TWO?, YEAR ONE (N=30)0

Prcblems
Sources .29 .66
Competence .76 .62 .43 .51
General
Inquiry©¢ .85 .88 .70 .85 .89 .84
Bits .28 .39 .41 .26 .43 .09 .46 .28 1
Time .31 .18 .46 .20 .42 .23 .49 .24 .79 .58

Problems Sources Competence General Inquiry Bits Time

®Administration One correlations are printed in Ztalies; Administration
Two are printed in normal type.

bFor N=30, a correlation of .36 will occur by chance 5% of the time;
a correlation of .42 will occur 1% of the time (two-tailed tests).

“Note that correlations of Problem Sensitivity, Information Sources or
Competence with General Inquiry are of a part-whole nature. The

high level of those three correlations is thus attributable to
overlap.
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We may observe that the correlations among the inquiry variables
are generally moderate to high, reflecting the degree of statistical
dependence expected by the theory, yet sufficient independence to
warrant maintaining them as separate scores. Bits and Time are
highly correlated for Administration I, less so in Administration II.

Apparently as subjects learn more about the in-basket situation,
sheer amount of time spent becomes less critical and how that time is
employed becomes more important. This is reflected in the lower
correlations between the inquiry process variables and both bits and
time on Administration II. At the same time, the correlations among
the inquiry process variables themselves remain stable or rise
between the two administrations.

It was in the quest for a set of variables that could be
identified as determinants of inquiry that the Year One data were
less helpful. Despite the large number of tests employed (See Table 2),
there was a marked absence of any consistent predictive correlational
pattern. Most of the correlation matrix generated by that study is

reproduced in Appendix D.

A Note on Samples, Prediction and Generalizability

We suspect that the major reason for the failure of the pre-
dictor tests in Year One was the manner in which we selected our small
samples. We had selected the thirty subjects who participated in the
pre-post study of Winter 1966 randomly from those who were preparing
to student teach. We found that although the stabilities of our data
were quite respectable, as were the magnitudes of the intercorrela-
tions among the inquiry variables, the relations of the inquiry process
measures to those predictor variables that purported to act as the
determinants of inquiry were very disappointing. This was in marked
contrast to the very effective predictions made in the earlier research
by Shulman (1965) using parallel and sometimes identical instruments.
We came to recognize that it was likely that Shulman's findings,

though appropriately gathered, had resulted in inappropriate infer-
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ences. It was conceivable that they had been successful because of
the fact that the subjects had not been selected at random but rather
had been selected to represent very clear types. That is, the theory
of the determinants of induiry that directs this research may only
hold for those people who fall into certain fairly consistent
categories. Individuals who do not fall into these categories may
not be predictable given these criteria.

We therefore found ourselves designing for Year Two a research
method that fell approximately midway between those methods used by
two separate investigations of the relationship between creativivy
and intelligence, that of Getzels and Jackson (1962) and that of
Wallach and Kogan (1965). |

Getzels and Jackson tested over 600 children in order to identify
those subjects who were in the top 20% on measures of creativity but
not in the top 20% on measures of intelligence as well as those test-
ing in the top 20% on intelligence but not on creativity. Because of
the moderately high correlation between creativity and intelligence
in their samples, they were able to identify only about 25 children in
each of these two groups. They then proceeded to contrast these two
groups of children in terms of a host of other psychological character-
istics. Their selection of subjects clearly did not fall into what is
traditionally considered 'sampling.' They worked only with students
of a single school and then carefully selected only a small subset of
these.

Beginning with a cogent critique of the work of Getzels and
Jackson, Wallach and Kogan designed their own study of creativity
and intelligence. Their criticism of the earlier studies focused
upon a number of areas of which we shall only discuss one. They
criticized Getzels and Jackson's approach to the selection of sub-
jects on the grounds that they had erred in two ways. First, they
should have studied not only those individuals who were high in one
of the two characteristics and not in the other, but also those
individuals who were high on both or low on both. Without these

additional groups it was impossible to develop a complete description
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of the relationship between creativity and intelligence. Second,

they should have used their entire sample instead of only the extremes.
Wallach and Kogan then proceeded to conduct a study in which they
used the entire S5th grade population of a single suburban school
system to which they administered a large battery of intelligence and
creativity tests. They then divided the array of scores on the
creativity and the intelligence instruments each at the median thus
constructing a four cell matrix of individuals whco were either con-
gruent or incongruent on the two measures in question, creativity

and intelligence. Because the two types of measures were uncorrelated
in their sample, they had approximately equal sample sizes in each of
their four cells. They therefore maintained that by using all of
their sample they could appropriately use statistical inference
techniques which Getzels and Jackson had .used inappropriately.

Both of these investigaticus have been criticized fcr making
inappropriate inferences and for employing the statistical inference
techniques in violation of their underlying assumptions. It would
appear that the criticisms made of these studies are justified. In
both cases the investigators were surely warranted in using statis-
tical techniques to assist them in making precise descriptions of the
groups they had formed. In neither case were they warranted infer-

ences to populations that could be labeled '"creative youngsters' or

"intelligent youngsters" or similar general categories. In neither

case had they truly sampled from the population of the youngsters so

classified in a way that gave all members of the population an equal
opportunity to be selected as part of the sample.

All this discussion is simply a prologue to our recognition in
this study that we cannot appropriately make inferences from our data
to the population of inquirers-at-large or even to the population of
pre- and post-student teaching female elementary education majors.

The most appropriately conservative statement is that these inferences
are considered descriptions of the inquiry characteristics of four
groups selected because they were systematically consistent or in-

consistent in the combination of traits denoted by the terms
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dialectical-high grade point average, etc. We believe that we can

generalize from the groups so selected to that population of groups
which might be selected in a similar manner. However, we must
recognize that the statistical model of analysis of variance which
we employ in this research cannot technically be used with our
present sampling procedures to generate statistical inferences of
that kind.

We would therefore maintain that the results of the present
study can at best be generalized only to that population of individuals
who can be identified as fundamentally dialectical or fundamentally
didactic in the pattern of personality, attitudinal and cognitive
style attributes we have identified in this research. That proportion
of the general population which cannot be typed with this consistency
apparently does not follow the general patterns we have described.
Apparently as individuals get farther from the ends of such a con-
tinuum, other factors not tapped by the instruments we are using be-
come more influential for their behavior and make their behavior less
predictable on the basis of the determinants we employ (See Figure 2).
It may therefore be inappropriate to speak of an underlying continuum
in this case. Although the scores can be continuously arrayed, only

the discrete categories at each end may carry psychological meaning.

Phase Two of the Study

Although the Year One results did not provide many clearcut
relationships for replication between determinants and inquiry pro-
cess variables, we had learned much concerning the administration
and standardization of the in-baskets. We had clearly identified
variables that did »not predict inquiry performance, as well as those
conditions which seemed to detract from the reliability of the pro-
cesses examined. Therefore, by combining previous experience with

the inquiry situation (Shulman, 1965) and the results gathered in

Year One, the design for Year Two was carried out.
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Attrition

In a study involving college students for a full academic year
a certain amount of attrition would seem inevitable. In this investi-
gation we found ourselves remarkably fortunate in the relatively light
attrition which we suffeied. It will be recalled that 61 subjects who
had been selected for participation in the study finished the Fall
Quarter of 1966 in Year Two. During the Winter Quarter student teach-
ing experience, two subjects dropped out of school for personal reasons
and were thus disqualified from further participation. In the Spring
Quarter when the subjects returned to campus, three additional sub-
jects refused to participate in the final stages of the study because
of problems in preparing for their impending graduations. We thus
suffered an attrition of five subjects from a total entering sample
of 61, an attrition rate of approximately 8%.

For reasons of expedient data analysis we have included the data
on members of the attrition group in reporting means and standard
deviations for the inquiry process variables as measured during the
pre-student teaching phase of Year Two. All other analyses are con-
ducted using only those subjects who completed the entire study.

Unfortunately the attrition did not affect all groups equally.
Three of the five subjects who failed to complete the study were
from the dialectical-low GPA group. This was an unfortunate but un-
avoidable exigency. Although we considered using multiple regression
to estimate the post-student teaching scores of the drop-outs, we
decided that this would not be a thoroughly defensible tactic.
Analyses are thus conducted using samples of 56 subjects, which in-
cludes the ten "pattern subjects' who were selected in addition to
those 46 fitting into the 2 x.2 design. Table 10 reports the break-

down of the dialectical and didactic group subjects after attritionm.

Status and Stability

Table 11 reports the means and standard deviations of the five

basic inquiry variables for the two in-basket administrations of

ey




66

TABLE 10

BREAKDOWN OF SUBJECTS REMAINING
AFTER ATTRITION FOR YEAR TWO STUDY*

Seeking Predisposition

Dialectical Didactic
) High N=12 . : : N=12 24
GPA '
Low =9 . ) _N=13 22
21 .25 46

*An additional ten 'Pattern' subjects remained for the
entire duration of the Year Two study. The total
sample was thus 56. | '

4]

Year Two. In Year Two the scores for problem sensitivity are much
closer between the two in-basket forms, yet remain slightly form-
specific. Bits and Time are both clearly administration 5peéific
and independent of form. Information sources fluctuate very little
across forms, while competence appears to vary as a function: of both
form and administration for Form A, while remaining stable on Form B.
As explained earlier, T-score transformations were used to equate the
meaning of scores.

In order to facilitate compérisons of mean scores both within
and between years, Figures 3-7 are provided. These figures summarize
the relations between administration and form for each of the five

inquiry variables in each year of the study.




TABLE 11

MEANS AND STANDARD DEVIATIONS FOR INQUIRY VARIABLES,
YEAR II; CLASSIFIED BY FORM AND ADMINISTRATION

Administration 1

Form B

67.
.48

.84
.09

215.
.16

120.
20.

17

48

65
20

Form A Egrm B

N=30 N=31

Problems ~ Mean 63.57 Mean
- S.D. 15.02 S.D.

Sources , Mean 5.49 Mean
S.D. 1.01 S.D.

Bits. Mean 216.70 Mean
S.D. 61.49 ‘ S.D.

Time Mean 124.83 ' Mean
S.D. 28.06 ' S.D.

Competence Mean 72.79 ‘ Mean
S.D. 31.06 S.D.

Administration II
Form A

N=28 N=28

Problems Mean 63.71 Mean
S.D. 20.23 S.D.

Sources Mean 5.7 Mean
S.D. 1.3 S.D.

Bits Mean 167.57 Mean
S.D. 66.65 S.D.

Time Mean 99,57 Mean
S.D. 26.83 S.D.

Competence Mean 61.79 Mean

S.D. 29.85 S.D.

69.
18.

.32
.75

172.
54.

109.
27.

69.
26.

81

42

37

.46 .
.43

36
65

46
16

39
78

61
78

67




FIGURE 3

MEAN PROBLEMS SENSED FOR FORMS A AND B,
FIRST AND SECOND ADMINISTRATIONS,
YEAR | AND YEAR 2

PROBLEMS SENSED

YEAR | YEAR 2

Administration | Administration ||




69 FIGURE 4

MEAN SOURCES FOR FORMS A AND B,
FIRST AND SECOND ADMINISTRATIONS,
YEARS | AND 2

SOURCES
:

Form A A B8
Nz L] 1S 5 L] 30 28 3 28

YEAR | YEAR 2
Administration | Administration Il

FIGURE S

MEAN COMPETENCE FOR FORMS A ANDB,

FIRST AND SECOND ADMINISTRATIONS,
YEARS | AND 2
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FIGURE 6
MEAN TIME FOR FORMS A AND B,
FIRST AND SECOND ADMINISTRATIONS,
, YEARS | AND 2
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FIGURE 7
MEAN BITS FOR FORMS A AND B,
FIRST AND SECOND ADMINISTRATIONS,
YEARS | AND2
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Stability of In-Basket Scores

We turn now fo the stability of the scores on the in-basket. It
will be recalled that:-in Year Two a period of ﬁp to 7 months elapsed
between the first and second in-basket administration for most sub-
jects, during which they completed their educational methods train-
ing, completed a student teaching term, and began a course in the
social and philosophical foundations of education. It was anticipated
that important changes might take place as a function of these
' experiences and that the changes would not be uniform for all
students. We thereforeveXpected that the size of stability coef-
ficients would not be as high dﬁring Year Two as they had been in
Year One, even assuming a higher degree of scoring reliability during
Year Two. There is a substantial difference between an intervening |
period of four weeks and one -of seven months, especially when the
period of seven months includes potentially pivotal experiences in
the development of .one's attitudes and skills as a teacher.

Taﬁle 12 sumﬁarizes the stability coefficients between the
first and second administrations of the in-basket. It can be noted
that stabilities vary as a function of the reliability of the
individual measures as well as their expected modifiability over time.
Thus, we genefally‘recognize that bits is our least reliable measure,
_whereas time is the most reliable. These differing reliabilities are
reflected in the magnitpde of the stability coefficients.” The low
stability of information sources is not likely to be a function of
its reliability, wﬁich is high. Instead, we may attribute its low”
stability to the very small standard deviations for those scores.

We must also recognize that changes were anticipated between Fall and
Spring as a function of the intervening student-teaching expeflenqe.

.This too would severely limit the stability®of the scores..
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TABLE 12

STABILITY COEFFICIENTS FOR INQUIRY PROCESS VARIABLES
BETWEEN ADMINISTRATION ONE AND TWO, YEAR TWO

(N=56)

Variable Stability
Problem Sensitivity .41
Information Sources .21
Competence .35
General Inquiry .36
Bits .26
Time .42

For N=56, the probability of a correlation of .22
occurring by chance is < .05; the probability of
a correlation of .31 is < .0l. (one-tailed tests)

Relations Among Inquiry Variables

Examination of the intercorrelations among the inquiry process
variables themselves in Table 13 again reflects the dependence among
those variables that was theoretically posited. We find that the two
variables which one might think ought to be very highly correlated,
bits and time, correlate .42 and .40. There is no necessary relation-
ship between the amount of time an individual spends working on the
in-basket and the number of bits to which he attends. There is a
general moderate relationship between them but they are far from
isomorphic. The generally highest correlations are among the three
basic inquiry criterion variables--competence, problem sensitivity,
and sources, whose intercorrelations average about .60 on first
administration and .70 on second administration. The higher correla-

‘tions are between problem sensitivity and competence and problem
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sensitivity and sources. The correlation between sources and competence
is somewhat lower. However, with more than 50% of the variance in

each variable not accounted for by either of the others, there is very
good reason to examine them quite independently as well as jointly in
the General Inquiry variable. As in Year One, correlations among in-
quiry process variables tend to rise between the first and second

administration.
TABLE 13

MATRIX OF INTERCORRELATIONS AMONG BASICaINQUIRY PROCESS VﬁRIABLES
FOR ADMINISTRATIONS ONE AND TWO™, YEAR TWO (N=56)

Problems
Sources .68 .81
Competence .59 .75 .56 .56
Genera} c
Inquiry .87 .95 .83 .88 .83 .86
Bits .46 .49 .48 .54 .39 .24 .61 .47
Time .68 .77 .34 .62 .31 .65 .43 .76 .50 .42

Problems Sources Competence General Inquiry Bits Time

qadministration One correlations are printed in Ztalics; Administration
Two are printed in normal type.

bFor N=56, the probability of a correlation of .22 occurring by chance
is < .05; the probability of a correlation of .31 is < .0l. (one-
tailed tests)

CNote that correlations of Problem Sensitivity, Information Sources or
Competence with General Inquiry are of a part-whole nature. The

high level of those three correlations is thus attributable to
overlap.
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Seeking Predisposition, Academic Achievement and Inquiry Performance

The first purpose_of'fhe Year TWo.feseafch was to examine the
predictability of inquiry behavior as a function of.grade point
average and seekiﬁg predisposition respectively. It will be recalled
that subjects‘participating in the Year Two study were selected on
the basis of their scores on a single eomposite measure which re-
flected their position on six predictor variables:» C10$ure
f1ex1b111ty, nonstereopathy, preference for discussions over lectures,
complex1ty, fluency in word aSSOC1at10ns, and willingness to risk.
SubJects con51stent1y high on these variables were termed the
d1a1ect1ca1 group and subjects low on those variables were denoted
the didactic group. - Members of each of these groups who were both
high and low in grade point average (GPA) were selected. The two
by two breakdown reflected in Table 10 was thus created. |

We will examine scores on the 1nqu1ry process variables in terms
of the seeking style by grade point average grouping. Our general
anticipation was that seeking predisposition would serve as a far
more important factor in inquiry behavior than academic ‘achievement
despite thé academic community's reliance upon GPA as the sine qua non
of scholarly accomplishment. We will examine these findings in the
light of a series of paired two-way factorial analyses of variance
where the influence of seeking predisposition and grade point average‘

is compared. The unequal numbers of subjects in the four cells made

it extremely difficult to conduct a single three-way repeated measures

analysis in each instance. Cell sizes were too small to consider a
random throw-out procedure to equalize sample sizes. We therefore
concluded that pairs of two-way factorial analyses were our most
feasible alternative.

The analysis of variance tables will include most of the kinds of
information usually expected in such tables: Source of variation,
degrees of freedom, mean square, value of the F statistic, and the
exact probability of that value of F occurring by chance. One
additional piece of information is included in our tables: R? full

and R? restricted.
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The R2 full, indicated at the bottom of each table, is the

proportion of variance accounted for by all three sources of system-

atic variation in the analysis: Seeking predisposition, GPA and
their interaction. The R? restricted, which is printed after the
value for each source, is the amount of variation for which we could
account if we had no knowledge thence, a resfriction of knowledge) of
‘scores for that source. R? here represents the squared multiple
correlation between that array of scores we would generate as our |
prediction of the criterion variable (Q) and the .actual scores of
subjects on that criterion (Y).

~ For example, let us lodk_at Table 14. For Administration II
we see that the R2 full is .18. That is, when we use all the- informa-

tion given by seeking style category (high-low), grade point average

(high-1low) and their interaction, we have accounted for 18% of the
variance in the actual problem'sensitivity scores of our subjects.
When we restrict our knowledge of seeking style, and look at the.

R2 restricted which reméins, we find we have reduced our accountable
variance to .02. Conversely, when we restrict on GPA, we only drop
to an R? restricted of .17 from the R2 full of .18. Hence, the GPA .
source has iittle valuable information to bring us- regarding problem
sensitivity. | |

“ A fuller explanation of the use of R2 in such an analysis can
‘be found in Bottenberg and Ward (1960). They have demonstrated that
the R2 term in this analysis is mathematically equivalent to 02
(dmega squared) as discussed by Hayes (1963).1 We believe that by

providing these values in our tables we may add to the useful -informa-

ﬁion which they convey about the data.

: 1The value of F for any comparison can be calculated from the
following formula involving the R? statistic:

B = R2 Full - R? Restricted/df,

~ 1 - R® Restricted/df,

See Bottenberg and Ward (1960) for the derivation.
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Figure 8 and Table 14 summarize the findings for the problem
sensitivity variable. Note that in order to equate for scoring dif-
ferences between forms, all scores were converted to standard T-scores
with a mean of 50 and a standard deviation of 10 based on within form
distributions. It is apparent that on the problem sensitivity variable
both groups which are dialectical in seeking predisposition are above
both groups which are didactic on that measure irrespective of grade
point average. However, it can also be seen that in general the groups
distribute in line with their grade point averages within seeking style
subgroups. The analysis of variance confirms these results. The
seeking style factor accounts in a highly significant manner for the
variation in problem sensitivity during both in-basket administrations.
Neither the GPA factor nor any of the interactions account for relevant
amounts of variation. We thus can say with no equivocation that the
difference between dialectical and didactic seeking predisposition
accounts unilaterally for those differences in problem sensitivity that
can be systematically accounted for in this two-by-two analysis. The

values of R? full for both these administrations serve to remind us of

how much more variation in problem sensitivity must be consigned to
"error' in the present analysis, despite the significance of the analysis
of variance results.

Table 15 and Figure 9 describe the analysis of variance for the
information sources inquiry criterion variable. It can be seen that
the findings for this variable are somewhat less clearcut than they
are for the problem sensitivity score. During Administration I there
is essentially no difference between the dialectical-low GPA group
and the two didactic groups, whereas the dialectical-high GPA group
is clearly superior to all three. During Administration II however,
the two dialectical groups have clearly distinguished themselves from
the two didactic groups due to the dramatic rise in scores made by the
dialectical-low grade point average group. Thus, the seeking predis-
position factor acts as a highly significant determinant of information
sources behavior only for Administration II. We can now understand the

reason for the very low stability of the information sources variable

in terms of the sharp change in scores observed for one of the four groups.
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FIGURE 8
MEAN PROBLEM SENSITIVITY SCORES
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FIGURE 9
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TABLE 14

TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS.OF VARIANCE OF PROBLEM
SENSITIVITY SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic
55.25 47.00 55.08 46.83
High .
GPA (9.68) (8.20) (8.25) (9.23)
Low 49.00 45.31 54,33 44,08
GPA (6.42) (9.73) (17.43) (7.82)
Analysis of Variance
Administration 1 Administration 2
Source df MS F p RZ || df MS F p | R2
Res. Res.
Seeking Style 1 414.13 5.30 .03 .05 1 897.35 8.26 .006}|.02

GPA 1 172.97 2.21 .14 .13 1 58.24 .54 .47 |.17
Interaction 1 60.26 .77°.39 |.16 | 1 15.76 .15 .71 |.18
Error | 42 78.10- 42 108.53

R? full = - .18 R? full = .18




TABLE 15

TWO-WAY - FACTORTIAL CLASSIFICATION AND ANALYSIS. OF VARIANCE OF INFORMATION.
SOURCES  SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 - Administration 2
~Dialectical Didactic Dialectical Didactic
56.25 49,25 51.75 47.58
High . - ' :
GgA (10.73) (9.57) (8.14) (7.37)
Low 48.56 47.69 55.11 43.46
“GPA ~(10.19) (7.22) (14.33) (10.57)
Analysis of Variance
Administration 1 -Administration 2
Source ~df MS F p RZ || df MS F p | R2
Res. Res

Seeking Style 1

GPA

Interaction

Error

171.37 1.96 .17 |.09 1
1 241.18 2.76 .10 {.07 1 - 1.55 .02 .901.17

1 107.92 1.23 .27 [.10 || 1 160.68 1.58 .22|.14

R2 full = .13 RZ full = .17

711.35 7.02 .01{,01

79




80

Table 16 and Figure 10 summarize the data for the competence
inquiry variable. The competence variable is in many ways similar
to the sources variable. That is, the dialectical-high GPA group
is consistently superior to other groups. The dialectical-low GPA
group performs poorly on Administration I but then increases its
competence scores to the level of its high GPA counterpart during
Administration II. In contrast both the high and low GPA didactic
groups decrease in competence on Administration II.

We discover for the competence scores a pattern identical to
information sources, but contrasting with problem sensitivity.
Whereas for problem sensitivity the two dialectical groups are
superior to the didactic groups both before and after student-teaching,
for competence, as for information sources, GPA is a somewhat more
relevant source of variation for Administration I. By Administration
IT its influence has dropped out completely. The variability of
scores is sufficient to attenuate any strong interaction effect
during Administration I. However, it is clear from the figures
for all three variables that the dialectical-high GPA group is superior
to all others on Administration I, with both dialectical groups equally
superior on Administration II.

Table 17 and Figure 11 summarize the findings for general inquiry.
These are consistent with the earlier data, since general inquiry is
a summation of the previous three variables. During Administration I
the effect of GPA is slightly greater than that of seeking style. The
superiority of the dialectical-high group is reflected in the slightly
elevated value of F for the interaction source. By Administration Il
the superiority of the dialectical groups is clear. For that latter
administration we are able' to account for nearly 20% of the variation
in general inquiry using thé two dichotomous factors alone.

Time and bits are not-technically inquiry criterion measures.

They describe how long and how much a subject inquired. Tables 18 and
19 and Figures 12 and 13 summarize the findings for these two scores.

It can readily be seen that the two dialectical groups spend far more

time in inquiry than do their didactic counterparts. There is a
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TABLE 16

TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF COMPETENCE
SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic
. 52.67 47.58 52.58 49.75
High
GPA (9.36) (8.76) (11.11) (9.14)
Low 45.56 48.31 52.78 44 .54
GPA (5.20) (8.35) (15.43) (6.06)
Analysis of Variance
Administration 1 Administration 2
Source df MS F P RZ || df MS F p | R?
Res. Res.

Seeking Style 3 3.11 .04 .84 |.09 1 531.00 5.02 .03 |.01

GPA 1 162.25 2.27 .14 |.04 1 20.12 .19 .66 |.11
Interaction 1 132.14 1.85 .18 |.04 1 25.23 .24 .63 |.11
Error 42 71.47 42  105.93 '

R? full = Q9 R2 full = .12
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TABLE 17

1 TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF GENERAL
| INQUIRY SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic
. 162.92 143.83 159.42 142.50
High
GPA (23.02) (22.62) (22.20) (18.06)
Low 144 .22 141. 38 162.22 132.85
GPA (17.10) (22.74) (45.08) (20.39)
Analysis of Variance
Administration 1 Administration 2
Source df MS F p RZ || df MS F p | R2
Res. Res.

Seeking Style 1 1259.38 2.37 .13 .11 1 634¢.02 8.79 .005] .02

GPA 1 1715.56 3.28 .08 .09 1 178.57 .25 .62 |.19
Interaction 1 878.91 1.68 .20 .12 1 469.54 .65 .43 |.18
Error 42 552.86 42  721.88

R2 full = .16 R2 full = .19
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significant interaction for first administration because the didactic-
low GPA group spends almost as much time in inquiry as the two
dialectical groups. By Administration II, this interaction has com-
pletely disappeared. As indicated earlier amount of time expended
generally drops for all groups on second administration.

The values of R? for time are high. On Administration I fully
31% of the variance in time can be accounted for. Less is accountable
during the subsequent administration.

Results for bits parallel those for time, though less striking.
Seeking style is the major source of variation during both administra-
tions. Although only 10% of the variance is accountable during Admin-
istration I, the value of R? rises to .22 for Administration II.

It would appear that problem sensitivity, time and bits operate
in a similar manner during Administration I, with seeking style the
most influential source of variation. This suggests the hypothesis
that time is more closely bound up with problem sensitivity than it
is with the other inquiry criterion variables. For information sources
and competence GPA is a more influential source during that administra-
tion. It must be pointed out that it is the performance of the dia-
lectical-high GPA group that contributes most powerfully to that
finding. We must now ask if these variables are differentially
predictable by the determinants of inquiry. 1In the discussion section
we will examine some possible reasons for the differences we have
encountered and attempt to account for the shifts in the use of bits

and time.

The Determinants of Inquiry

Having identified the relative influences of general seeking pre-
disposition and GPA on the inquiry criterion variables, we now turn to
a more detailed analysis of the relations of each of the many possible
determinants of inquiry to the measures of inquiry performance. We
will examine these relations individually in the form of single cor-
relation coefficients. We will also study the effects of the predictor

variables in concert by use of step-wise multiple regression analyses.
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TABLE 18

TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF TIME
SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

A@ministration 1 Administration 2
Dialectical Didactic Dialectical Didactic
56.71 44 .43 51.42 41.51
High 8 10.24 7.07
GPA (7.57) (8.53) (10.24) (7.07)
Low 55. 30 53.36 49.58 43.00
GPA (6.75) (5.93) (12.30) (5.95)
Analysis of Variance
Administration 1 Administration 2
Source df MS F p RZ || df MS F p | R2 ,
Res. Res.
Seeking Style 1 570.26 9.87 .00l |.14 1 767.13 8.48 .006].01 ,
GPA 1 159.45 2.76 .104 |.26 1 .32 .00 .953|.18
Interaction 1 301.78 5.22 .027 |.22 || 1 31.29 .35 .560l.17
Error 42  57.80 42 90.49

¥ RZ full = 31 RZ full = 33




TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF BITS

TABLE 19

SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic
57.75 49.75 52.41 44.50
High
GPA (8.96) (9.61) (8.99) (8.46)
Low 53.89 52.77 | 50.56 40.92
GPA (7.74) (9.09) (13.89) (6.64)
Analysis of Variance
Administration 1 Administration 2
Source df MS F p RZ || df MS F p | R2
Res, Res
Seeking Style 1 238.23 2.95 .093]|.04 1 900.35 9.95 .003{.03
GPA 1 1.49 .02 .,8921.10 1 75.29 .83 .367|.20
Interaction 1 132.07 1.64 .208].07 1 6.31 .07 .793(.21
Error 42 80.73 42 90.49
R2 full = .11 R2 full = .22

85
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Table 20 reports the correlations between 18 selected predictor
variables and the six inquiry process measures for both administra-
tions of the in-basket. To remain consistent with the preceding
section the data for the same 46 subjects are employed. A parallel
table, reporting the correlations for the total sample of 56, is in-
cluded as Table D-3 in Appendix D . The Average Time and Total
Errors are derived from performance on the test of reflection-
impulsivity, Matching Familiar Figures. All of Chapter VIII is devot-
ed to analysis of the data from that instrument.

It can be observed from Table 20 that, in general, inquiry'per-
formance is somewhat more predictable for Administration II. Those
variables which predict inquiry best are Complexity, Politics, Beliefs,
%é Word Association and Reading. Politics and Reading have not previously

been discussed in this report because they were not parts of the six-

R e e .

1 test battery defining seeking predisposition.
| The MSU Reading test, excerpts of which appear in Appendix C

is a test that measures the ability to comprehend, analyze, interpret
and make appropriate inferences about selected passages on social
science, literary, historical and natural science topics. It is thus

a test of general verbal problem-solving as much as a test of simple

"™

reading ability. For our samples, the Reading test taken before the

] freshman year predicted senior grade point average with a correlation
5 of .72 for our first year group (N=30) and .54 for the second year
group (N=56).

The Politics score is derived from three items of the auto-
biographical inventory (See Appendix (¢ ): political party preference
of the subject's parents, the subject's political identification on a

? five point Likert scale from very conservative to very liberal, and
a rank-ordering of preference for four possible presidential candidates--
Barry Goldwater, Lyndon Johnson, Robert Kennedy and George Romney.

High scores on this three item scale reflected political liberalism.

The possible range in scores was 0-10. It is most striking that such
a simple scale should correlate so highly with variables as complex

; and behaviorally remote as competence (r = .53), problem sensitivity
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TABLE 20

CORRELATIONS OF 18 SELECTED PREDICTOR VARIABLES WITH INQUIRY a
CRITERION VARIABLES FOR FIRST AND SECOND ADMINISTRATIONS (N=46), YEAR TWO

Inquiry General
Variable Competence | Problems | Sources | Time Bits | Inquiry
Administration (1) (2) 1M @O @[m @ a @@
Complexity -08 | 33 14 | 43 |-06] 35| 37 57 10! 27, 00| 42
Lect.-Disc. -23 | 18 00 | 18 {-09{ 12 { 20| 09 06/ 17 -11| 18
Beliefs 10 | 33 24 | 37| 00| 24 | 42| 37| 23 36f 13| 35
GPA 10 | 09 12 | 18 { 08| 11 | -24( 04} -05 20; 11} 14
Word Ass'n. 10 | 35 381 42| 21} 35| 37 38 18 3% 27| 42
Closure Flex. -08 | 13 19 | 26 | 11| 30 { 10| 20f 06 27 09| 26
Syllogism-Risk -09 | 26 15 | 24 | 21{ 25 |-04] 20f 00| 30, 11| 28
Test Anxiety -15 |[-11 |-21 |-24 |-24|-23 | 08} -09| 13| -16|-23|-22
Defensiveness 14 |-27 09 |-13 [-05{-14 | 12} -07|-24] 10} -04{-21
Politics 05 | 53 05| 39 | 01| 19 | 39| 46| 22| 25| 04| 41
Ave. Time 00 |-15 04 | 02 {-08{ 18 | 05| 10f{-08| 00y -05{ 02
Total Errors -02 |-17 |-15 |-25 {-08|-21 |-12|-21}-18| -06| -10}-24
Block Design 07 | 04 09 | 09 | 07 08 { 21} 05| 11| 13} 09} 08
Stroop -17 | 12 {-20 | 09 |-15{(-07 {-21| 00f-14| 00| -20} 05
Reading 17 | 33 45 | 38 | 33( 34 | 09| 27| 26| 18| 37| 39
CQT Num. -08 |-01 03 |-03 | 08]-14 |-17|-12| 00| 07} 02|-07
CQT Total 01 { 19 27 | 20 | 27| 08 {-07| 08| 11| 22| 22| 18
Rorschach Dd% -07 |-14 |-27 |-36 |-13|-24 |-24|-27|-25]-40{-19(-30

2 For N=46, the probability of a correlation of .29
is < .05; the probability of a correlation of .35
tests)

occurring by chance
is < .01. (two-tailed
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(.39) and time (.46). Since the two forms of the in-basket are prac-

[ UV st

tically devoid of any materials directly relevant to the political
arena, this finding strongly supports the notions that the same dynamics
that underly choice of political and social values predispose one to
: dialectical cognitive functioning. This finding is quite congruent
i with the work of Rokeach (1960) and of Harvey, Hunt and Schroeder
| (1961).

Several variables consistently reflected negative correlations
{ | ‘with inquiry variables. Among these were Rorschach Dd%, Test Anxiety
K and Total Errors on the Reflection-Impulsivity task (Matching Familiar
{E Figures). The Dd% score represents that proportion of a subject's

responses to the ink-blots which are categorized by Beck (1961) as

very small details. Hence, individuals high in inquiry performance

tend to be low in test anxiety, to make few errors in Matching
Familiar Figures and not to compulsively pick out small details on
the Rorschach.

We should reiterate here that such findings are most striking
under conditions where clear types are being examined. It can be
observed in Table D-3, Appendix D, that as the sample grows to
include subjects falling outside the dialectical-didactic predisposition

typology, the magnitudes of the correlations decrease slightly.

EE We now wished to identify that combination of predictor variables
( which account for the highest proportion of total variance in the

individual inquiry criterion variables and thus could most appropriately
‘f be considered the determinants of inquiry in this research. A series

of step-wise multiple regression analyses were conducted for this

purpose using seventeen predictor variables on the same data upon which

the preceding correlations were based. Only Rorschach Dd%, of all the

| variables included in Table 20, was not included in the regression.
Tables 21-26 report the step-wise multiple regression findings

for the 17 predictors regressed on each of the inquiry process variables.

Whenever the level of R? reached a point within 5% of the highest R2

for that analysis, we adopted the convention of not listing the remain-

ing variables individually.

..ﬁ_
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TABLES 21 AND 22

STEP-WISE MULTIPLE REGRESSION ANALYSES FOR PREDICTION
OF PROBLEM SENSITIVITY AND INFORMATION SOURCES,
ADMINISTRATIONS ONE AND TWO, USING 17 PREDICTOR VARIABLES
(N=46) WITH VARIABLES LISTED IN THE ORDER IN WHICH THEY WERE ADDED

Table 21 - Problem Sensitivity

Administration 1 Administration 2

Variable R R2 Variable R R?

] Reading 45 20 Complexity 43 18
Wor§ Association 48 23 Test Anxietyt 52 27
GPA " 52 27 Politics 56 31
Politics + 55 30 Total Errorst 60 36
CQT Numerical 56 32 DefensivenessT 62 38
Lecture-Discussion 57 33 Stroop 63 40
Syllogism-Risk 58 34 Reading 64 43
Beliefs 59 35 +10 Other Variables 69 48
+9 Other Variables 64 40

Table 22 - Information Sources

Administration 1 Administration 2
Variable R R2? Variable R R?
Reading 33 11 Reading 34 12
Syllogism-Risk ¥ 37 13 CQT Numbert 44 19
Lec;ure-Discussion 40 16 Closure-Flexibility 53 28
GPA . 43 18 Syllogism-Risk 61 37
Block Design 45 20 Lecture-Discussiont 62 39
CQT Numbert 46 21 Complexity 65 42
; Average Time 48 23 CQT Totalt 66 44
; + 10 Other Variables 52 27 +10 Other Variables 70 49

indicates negative regression weight

e e e g e e g i et e — —




It A I AR A ki 4 (i adi b Clar sl i AU

- ai st A AL o e i S M

90

TABLES 23 AND 24

STEP-WISE MULTIPLE REGRESSION ANALYSES FOR PREDICTION
OF COMPETENCE AND GENERAL INQUIRY,
¢ ! ADMINISTRATIONS ONE AND TWO, USING 17 PREDICTOR VARIABLES
| (N=46) WITH VARIABLES LISTED IN THE ORDER IN WHICH THEY WERE ADDED

Table 23 - Competence

R T S i S o 1 v e - e

Administration 1 Administration 2
Variable R R? Variable R R?
Lecture-Discussion+ 23 05 Politics 53 28
Reading 29 09 Total ErrorsT 56 32
CQT Total 33 11 Average TimeT 63 40
Block Design ¢ 37 14 Defensivenesst 67 44
Closure Flexibility 39 15 Stroop 69 47
Stroop+t + 41 17 Reading 70 49
Test Anxiety 43 19 CQT Totalt 72 51
+10 Other Variables 49 24 +10 Other Variables 74 55

Table 24 - General Inquiry

Administration 1 Administration 2
Variable R R2? Variable R R?
Reading 37 14 Politics 41 17
Stroop™ 40 16 Reading 52 27
CQT NumberT 43 18 CQT Numbert 55 31
Lecture-Discussion™ 46 20 Closure-Flexibility 61 37
Syllogism-Risk 47 22 Syllogism-Risk 66 44
Block Design 49 24 Total Errorst 68 46
Average TimeT 51 26 Defensiveness™ 68 47
+10 Other Variables 56 31 Complexity 69 48

+9 Other Variables 73 53

1- . . . - .
indicates negative regression weight
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TABLES 25 AND 26

STEP-WISE MULTIPLE REGRESSION ANALYSES FOR PREDICTION
OF TIME AND BITS, ADMINISTRATIONS ONE AND TWO,
USING 17 PREDICTOR VARIABLES (N=46) WITH VARIABLES
LISTED IN THE ORDER IN WHICH THEY WERE ADDED

Table 25 - Time

Administration 1 Administration 2
Variable R R? Variable R R?
Politics 39 15 Complexity 57 32
Stroopt . 46 21 Lecture-Discussiont 67 45
CQT Number 53 28 Syllogism-Risk 71 S0
Defensiveness 59 35 CQT NumberT 72 52
Block Design 66 44 Reading 74 55
Beliefs 69 47 +12 Other Variables 73 ¢p
GPAT 71 51
+10 Other Variables 74 54

Table 26 - Bits

Administration 1 Administration 2
Variable R R? Variable R R2
Reading 26 07 Beliefs 36 13
GPA+ + 35 12 Syllogism-Risk 47 22
Defensiveness 42 18 Closure-Flexibility 51 26
Total Errorst 45 20 Defensiveness 55 30
Average Timet 48 24 Lecture-Discussion™ 57 32
Test Anxiety 51 26 CQT Number™ 58 34
Politics 53 28 +11 Other Variables 62 39
+10 Other Variables 57 33

indicates negative regression weight
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The results are not surprising in the light of the data reported
earlier in this chapter. First, it should be observed that the amount
of variance accounted for by sequentially adding discrete variables
far exceeds that accounted for in the analyses of variance which we
reported above. For example, the R2 full for problem sensitivity is

.18 for both analyses of variance. In the multiple regression analyses
the total R2 values are .40 and .48 for the two administrations. Such
is consistently the case for all variables. Also as expected, sub-

stantially more variance is accounted for at Administration II.

Second, those variables whose individual correlations with inquiry
were highest tend also to be added to the regressions earliest. Excep-
tions will appear when two variables correlating highly with a criterion
also intercorrelate at a high level. In that case one of these will
be added early, while the other may not appear until much later because
of the large common variance they share.

Finally, it may be observed that variables more often associated
with aptitude or academic achievement (e.g., Reading, GPA, CQT) are
added earlier for Administration I than for Administration II. This
is consistent with the ANOVA findings for the relative influences
of seeking predisposition and GPA during the two administrations. In
general the most potent predictors of inquiry appear to be Politics,
Beliefs, Word Association, Complexity and Reading, all with positive
regression weights; and Test Anxiety, MFF Total Errors and Defensive-
ness with negative regression weights. We have included Tables D-4 -
D-9 in Appendix D, where the same regressions are reported for

N=56, so that the two analyses can be compared. The differences are

more generally of magnitude of variance accounted for rather than of

order of the variables added.

General Discussion

It would appear in general that the anticipations which generated

this study concerning the relations between certain elements of person-

ality structure which were denoted as the dialectical pattern, and

—




inquiry performance as measured by the teacher's in-basket have been

confirmed. The general prediction made for the potency of the seeking
predisposition factor in predicting inquiry performance was rather
uniformly supported. However, a number of comments needed to be made
concerning some details of this supporting body of data.

First, there is no question but that the group which was both
dialectical and high in academic achievement was consistently superior
to all other groups on inquiry performance. Of great interest was
the dramatic shift in inquiry performance of the dialectical-low
academic achievement group between the first and second in-basket
administrations. It would appear that this group profited most either
from the practice afforded them by the first in-basket administration,
the experiences of the intervening student teaching period or, most
likely, from both of these factors. Possession of the dialectical
style does not automatically lead to excellence in inquiry of itself.
Rather, it predisposes the person to being able to profit from exper-

iences with both inquiry and, in this case, teaching, to develop inquiry

competence at a later point.

The dialectical-low GPA group needed only some in-basket practice
and/or teaching experience in order to manifest the inquiry promise
which had already in Administration I been reflected in their high
problem sensitivity scores. In terms of the theoretical model, problem
sensitivity is the first stage of inquiry and does not itself guarantee
inquiry competence. The data demonstrate clearly that the dialectical-
low GPA group already manifested during Administration I the willingness
to engage in the inquiry process characteristic of good inquirers
reflected in their higher time scores. They were also already high in
problem sensitivity. They had not yet learned how to use information
sources effectively in order to generate high inquiry competence. By
Administration II they had managed to put all the other pieces together.
They continued to expend more time and to be high in problem sensitivity.
Their resulting inquiry competence then became equal to that of their

dialectical-high GPA colleagues.
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In contrast, the didactic groups, whether of high or low academic
achievement, generally remained the same or dropped on the inquiry
variables between the first and second administration. The amount of
time they spent on inquiry decreases even more between first and
second sessions than it does for the dialectical groups. On second
administration the dialectical groups spent an average of 115 minutes
in inquiry, while the didactic groupsspent an averagé of 92 minutes
in inquiry. This is a difference of 23 minutes (or 25%) between these
two groups.

Another dimension of comparison involves expected regression toward
the mean. We would anticipate on the basis of general statistical
regression that whatever differences would hold between the members of
these two groups on Administration I would generally diminish on Admin-
istration II. Instead, it appears that the differences between the
two groups become accentuated over time. That is, the dialectical
groups become more dialectical and the didactic groups become more
didactic. In every one of the inquiry process scores, there is a
greater difference between the dialectical and didactic groups during
Administration II than there had been for Administration I.

Examination of the correlational and multiple regression analyses
also reveals interesting relationships. First, a small number of
attitude and values measures account for a great deal of the variance
in inquiry performance. Thus, both the nonstereopathy score of the
Inventory of Beliefs and the Political values score contribute greatly
to the prediction of inquiry performance. On a basis of our data we
can characterize the person high in general inquiry as high in
associational fluency (a test used by Getzels and Jackson as one of
their indices of creativity); high in cognitive complexity, preferring
the ambiguous, the assymetrical and the unexpected to the regular,
articulated and predictable; liberal in political values; willing to
risk on a test of logical thinking; high in verbal problem solving;
and low in expressed test anxiety. With a combination of these and a
few other variables we are able to account for about 50% of the measure-

able variance in general inquiry behavior during Administration II.




95

We may get a rough estimate of the loss of predictive precision
which occurs when individuals who cannot be fitted into types are

made part of the sample by examining the change in the proportion of

variance that can be accounted for in inquiry behavior by our determin-

ants when the 46 subjects who are members of the types are compared
with the same analyses using 56 subjects including the ten who are
inconsistent or "pattern" subjects. It can be seen from comparing
Tables 21-26 with their counterparts in Appendix D that by increasing
the size of the sample less than 25% with individuals who do not fit
the earlier type, we lose between 5 and 10% of the predictable variance.

This is more than we would expect to lose by increasing the sample

Size alone.

It may be possible to estimate what proportion of the population

of teachers-in-training at large is covered by our research through
recalling that of 113 subjects who volunteered to farticipate in the
study, only 51, or 45%, were selected as representative of our typology.
Recognizing that the population of volunteers is not identical to the
total population of students in teacher training programs, we would

conservatively guess that our findings could be generalized only to

that 35% to 40% of the teacher training group which can be consistently
and systematically categorized into a dialectical-didactic classification.
It would appear that the other dimension upon which selection was made,
college grade point average, is less relevant to inquiry. In the

present study grade point average acted as a generally continuous

Py

variable and had a dramatically minor impact upon the findings.

As we build those tenuous nomological nets which are more often ‘
noted for their lacunae than for the tensile strength of their connec- i
tions we must recognize more frequently that many of our generalizations
are only differentially valid--holding for certain subgroups of the-

population and not for others. We have attempted to avoid in this

research the error of both Getzels and Jackson and Wallach and Kogan ’
in suggesting that our data generalize to all inquirers. If we as f
writers occasionally slip, we would hope that our readers would exercise ]

for themselves the caveat which we have earlier enunciated.
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We will speculate on the nature of the inquiry process in far
greater detail on the basis of later data analyses. At this juncture,
it may be reasonable to communicate our speculations as they stand on

the basis of the analyses that have been conducted thus far. It seems

3 that the inquiry process involves at least two stages. The first

" stage is the commitment to involve oneself in inquiry. This is what
occurs when the individual decides to open himself up to engage in the
inquiry process. The second stage occurs when, having opened himself
up to whatever extent he had determined, he engages in the sensing,
formulating, searching, and resolving aspects of inquiry. The measure
which reflects most directly on the willingness to inquire is the
amount of time the subject chooses to spend in inquiry. Time, in turn,

most directly influences the problem sensitivity score. If a subject

spends a good deal of time in inquiry and problem sensitivity is high
during that time, we have a picture of an individual who has, in

| Schachtel's terms, allocentrically opened himself up to the process

5 of inquiry. He is willing to risk whatever is necessary in order to
deal with the universe about him. Such are the characteristics of
both dialectical groups on both administrations.

E Persons low both in problem sensitivity and in time have chosen
to avoid interaction with the discrepant. An individual high in time
but low in problem sensitivity may be reflecting a willingness to inquire,
but an inability to cope with the task demands. An individual high in
problem sensitivity but low in time may simply be a very efficient
dialectical seeker.

This picture of inquiry makes the inquiry process analogous in
some ways to the operation of a camera. There are three dimensions
which determine the clarity of the picture taken by a camera. The
first is the amount of time the shutter remains open. The second is
the quality of the lens. The third is the sensitivity or speed of the
film used in the camera. All things being equal, the longer the
shutter is left open, the stronger the impression made by the light on

the film. If the shutter is open adequately, but the lens distorts

the image, the total impression is lost. If the shutter is not open,

no level of film sensitivity will lead to a good impression.
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We see time as analogous to shutter speed, problem sensitivity
to focal resolution of the lens and film speed to inquiry competence.
The dialectical-high GPA subject has all three components operating
in his favor even before he has an opportunity to practice at teaching
or "in-basketing.'" The dialectical-low GPA inquirer has shutter open
(high on time) and lens focused (highly problem sensitive) but on first
administration has insufficient film speed (competence) to succeed
generally. However, film speed can be improved through experience.

By Administration II there is not much difference in inquiry behavior
between the high and low GPA dialectical inquirers.

The didactic-high GPA subjects keep shutter speeds low and lens
moderately out of focus. But they do possess high film speed and hence
do not do too badly on competence for Administration I. The didactic-
low GPA subjects lack both film speed and focal resolution. They appear
to keep shutters open during Administration I, but this is probably a
function of general slowness to cope with task demands. On Administration
II, didactic seekers shut down the shutters as early as possible. Hence
they drop down significantly below dialectical seekers for all inquiry
process variables.

In this chapter we have identified the general determinants of
inquiry performance as well as some aspecté of the interrelations among
the inquiry components. We have also, by comparing inquiry performance
for different subgroups at Administrations I and II, caught a glimpse
of the underlying dynamics of the inquiry process. In the next two
chapters we shall pursue further the question of what the inquiry
process itself entails. What do successful inquirers do? How do they
spend their additional inquiry time? It is to questions such as these

that we now turn.

S




CHAPTER V

PROCESS ANALYSIS OF INQUIRY PERFORMANCE
PART I. COGNITIVE SHIFTING

At this point in the inquiry comprising this research report, we
have established the following findings. Reliable and stable measures
of aspects of the inquiry process can be gathered through simulation
of a set of teaching problems using the Teachers In-basket. Through
using a combination of predictor variables characterizing different
personality-cognitive style types, significant predictions can be made
of the inquiry behavior of teachers-in-training as subjects. No single
variable was particularly outstanding for predictive quality, but the
combination of predictors was extremely effective. Considering the
great complexity of the criterion behaviors being studied, this ought
to have been no great surprise. When the cluster of predictor variables
were present together in the same direction, i.e., when the subject's
predictor configuration approached a theoretical ideal type previously
labelled as dialectical or didactic, this configuration was prepotent
and the subject's college GPA became essentially irrelevant as a pre-
dictor.

We characterized three aspects of the process of inquiry: problem
sensitivity, information sources and competence. The problem sensiti-
vity variable reflected the subject's threshold for the discrepant or
the discontinuous. Irrespective of how well he was able to integrate
the sensed discrepancies or the manner in which he sought them out,

the problem sensitivity score reflected the number of potentially

?2%9
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problematic elements reacted to as problematic by the subject. The
information sources measure reflected the range of types of sources
used by the subject in the course of his inquiry. It thus was one
way of examining the breadth of the inquiry conducted. The competence
score reflected the degree of completion or comprehensiveness to which
the subjects' problem resolutions were brought. Subjects high in
competence were those who came to the deepest and the most complete
level of understanding with respect to the general problems embedded
in the in-basket materials. A modicum of problem sensitivity and
information seeking was surely a prerequisite to competence, but was
clearly not sufficient to insure competence.

In order to summarize the general calibre or character of inquiry
a single summary score was generated for each subject and called General
Inquiry. This score was generated by summing the T score equivalents
of the three measﬁres just reviewed into a single summary measure.

In the last chapter we reported that the dialectical and didactic
seekers differed markedly in the manner in which they conducted their
inquiries. Most important was the observation that dialectical seekers
spent more time in the process of inquiry than did didactic seekers.

In the course of this greater time spent they attended to more materials
than did their didactic counterparts. Thus it was not necessarily some
greater absolute sensitivity to the discrepant per se which distinguished
the dialectical seekers, so much as a willingness, even a need, to en-
gage in the inquiry process. This was the case whether the dialectical
seekers were of high or low grade point average. Since scores on the
Reading test were positively and significantly correlated with the
inquiry variables, it was also not a matter of the dialectical seekers
reading more slowly. They simply were reading more and in a different
way. After the student-teaching experience, while the didactic seekers
dropped dramatically in the amount of time spent across the board, the

dialectical seekers dropped substantially less.
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Cognitive Shifting

Although we had already established that the measures of problem
sensitivity, information sources, and competence distinguished effec-
tively between kinds of inquirers, we felt that more sensitive analyses
could yet be accomplished. Was there any difference in the manner in
which individuals high or low in problem sensitivity conducted their
inquiries? Was there any way to achieve insight into sequential
patterns or strategies of inquiry?

In order to investigate that question an entirely new mode of
analysis was developed and applied to the Year Two data. Only the
Year Two data were examined in this way because of the amount of time
required to reanalyze each protocol and because of the greater reli-
ability and comprehensiveness of the written logs taken during the
second year.

The purpose of this analysis was to examine the path taken by
each inquirer through the materials available to her in the in-basket.
Our goal was to draw a sequential bit-by-bit map of each individual's
inquiry process in order to examine the kinds and order of steps she
had taken.

Figure 14 represents the first twenty minutes of a hypothetical
subject's inquiry behavior. The form is divided into eight columns
representing the eight major kinds of materials that can be used in
the in-basket. Each horizontal line represents an additional bit of
material attended. The left margin is used to note time while the
right margin is employed to indicate what the subject is doing at the
moment. An X on a particular line indicates that the subject has at-
tended to a piece of material at that point. If the X is circled the
act of attention has resulted in a sensed problem.

Our hypothetical subject in Figure 14 begins his inquiry by
moving in a surveying fashion through the in-basket materials for
approximately the first seven minutes. He is working slowly and
carefully. Then,before he has completed his survey of the in-basket

contents themselves, something in the in-basket keys off a question
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i
SEQUENTIAL ANALYSIS OF INQUIRY RECORD FOR
f HYPOTHETICAL SUBJECT
CALL IN- CTP CUM- LOG;
TIME OUT BASKET SOC R.C. CARDEX AT.BK. ANEC MED COMMENTS
9:00 ’
9:05
\®‘\
9:10
S>+—T 1 | |
X<// |
9:15
>x Total Shifts 20 ]
X< Corrected Total Shifts 11
P shift Ratio  1.00
X<>x Corrected Shift Ratio .55 '
3 9:20 -+ :
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which leads him to seek out information from the report cards. The
report card that he looks at sends him in turn to a cardex and then

to an anecdote. He reads three additional anecdotes, then shifts back

to examine the class sociogram after which he calls out to the secretary
requesting a youngster's cumulative folder. While waiting for the
cumulative folder to arrive he completes his survey of the in-basket
materials and then proceeds to examine the cumulative folder which he
has requested. At those points when he has identified a problem, the
X is circled.

In our analysis of such sequences we were prepared to characterize
sequence or strategy types in rather global descriptive terms and we

shall discuss them in those terms at a later point in this report.

Initially however we attempted to develop some quantitative measures

that would reflect the character of the inquiry process engaged in

by the subject. The measure derived grew directly out of the concep-
tion underlying the notion of a dialectical seeker. Both in philosophy
and pedagogy the concept dialectic implies the comparison and contrast
of alternatives, the juxtaposition of different sources in the service
of the same inquiry, the concordance of differences. Since our con-
ception of dialectical inquiry involved this notion of shifting between
the sources of information in order to juxtapose potentially conflict-
ing pieces of evidence to generate new insights, we anticipated that

a characteristic of individuals who were high in general inquiry would
be that they would engage in this process of cognitive shifting with
greater frequency than those individuals who were low on general inquiry.

In terms of our diagrams we defined the cognitive shift as any move

from one source column to another. If an individual has a succession
of bits within the same column, it is an indication that he is working
within a single source rather than attempting dialectically to manipulate
and juxtapose different sources of his inquiry.

The cognitive shift was scored in two slightly different ways.
First, the total number of shifts in the entire inquiry sequence were
counted. This sum was given the name Total Shifts. Second, these

were rescored by subtracting from them those shifts that were parts
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of a repeated back-and-forth pattern between the same two sources
over a long sequence of bits. This pattern, which we call "stitching,"
was hypothesized to reflect less a dialectical juxtaposition of sources
than a possible perseveration of pattern. The Corrected Shift score
involved a subtraction of the perseverated stitching shifts from the
total number of shifts.

Stitching behavior can be seen in Figure 14 between 9:15 and 9:20.
The effects of the different scoring procedures is reflected in the
Total Shifts score of 20 for that twenty minute inquiry period in con-
trast to a Corrected Shifts score of 11. Over a full inquiry record
it was rare for the corrected score to deviate that markedly from the
simple total score.

The stabilities for these shift scores are reported in Table 27.
It will be noted that the two measures of shifts are both reasonably
stable, with the corrected shifts total score achieving a level of
stability greater than any other of the in-basket process measures

heretofore examined.

TABLE 27

STABILITY OF SHIFT-MEASURES
BETWEEN ADMINISTRATION ONE AND TWO (N=56)

Variable Stability
Shifts (total) .40
Shifts-Corrected (Total) .50
Shift Ratio .39
Shift-Ratio Corrected .45

Tables 28 and 29 report the correlations between these two shift

measures and other inquiry process variables for each administration

of the in-basket. We can see that, as anticipated, the shift measures
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correlate positively with the other inquiry process variables. It

is clear that individuals who are high in their general inquiry scores
also tend to be quite high in total shifts scored in either manner.

It also appears quite clear that the score for cognitive shifting is
not identical with the score for total amount of time spent or total
number of bits attended to. That is, those high in general inquiry
do not score well on shifts simply because they spend more time on

inquiry.

TABLE 28

CORRELATIONS OF SHIFT-PROCESS VARIABLES WITH OTHER
INQUIRY PROCESS VARIABLES, ADMINISTRATION ONE (N=56), YEAR TWo?

Total Corrected

Total Corrected Shift Shift
Variable Shifts Shifts Ratio Ratio
Problem
Sensitivity .69 .68 .47 .47
Information
Sources .68 .71 .53 .57
Competence .62 .62 .55 .57
Bits .65 .62 .42 .39
Time .52 .52 .00 .00
General
Inquiry .75 .76 .58 .61

2 For N=56, the probability of a correlation of .27 occurring by
chance is < .05; the probability of a correlation of .31 is <
.01. (two-tailed tests)
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TABLE 29

CORRELATIONS OF SHIFT-PROCESS VARIABLES WITH OTHER a
INQUIRY PROCESS VARIABLES, ADMINISTRATION TWO (N=56), YEAR TWO

Total Corrected

Total Corrected Shift Shift
Variable Shifts Shifts Ratio Ratio
Problem .
Sensitivity .54 .55 .20 .25
Information
Sources .58 .60 .36 .41
Competence .37 .44 .08 .20
Bits .56 .54 .44 .46
Time .54 .60 .06 .15
Gemneral
Inquiry .56 .60 .26 .33

2 For N=56, the probability of a correlation of .27 occurring by
chance is < .05; the probability of a correlation of .31 is <
.01. (two-tailed tests)

What is the relationship between number of shifts and the

predictor groups which we analyzed in the previous chapter? Table

30 and the accompanying Figure 15 represent the scores on the Total

Shifts for the four predictor groups used in this study.

It can

be seen that once again the distinction of dialectical and didactic

subjects significantly differentiates between those who shift quite a

lot and those who do not, irrespective of grade point average. The

differences, while significant at Administration I, are not at

Administration II, although the general order of the scores remains

the same.

e P T RIS
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TABLE 30

TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF TOTAL
SHIFTS FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic
i 114.25 81.83 89.08 70.67
High '
GPA (35.89) (29.22) (44.06) (21.09)
Low 92.33 82.23 88.89 77.08
GPA (32.76) (30.07) (52.63) (43.01)
Analysis of Variance
Administration 1 Administration 2
Source df MS F p RZ || df MS F p | R2
Res. Res,

Seeking Style 1 5096.93 4.98 .031 |.06 1 2576.17 1.53 .2231.00

GPA 1 1305.54 1.28 .265 |.14 1 108.93 .07 .800}.04

Interaction 1 1403.77 1.37 .248 |.14 1 122.98 .07 .788].04

Error 42 1023.72 42 1681.13

R2 full = .16 R2 full = o4
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The Shift Ratio

We now confronted the idea that, despite the absence of an iso-
morphism between shifts and time, there still should be an attempt
to correct the shifts score for differences in time. That is, would
we find that not only do individuals with high general inquiry scores
shift more often over the course of inquiry, but that also they have
a higher incidence of shifts per minute of inquiry? To answer this }
question we developed the shift ratio. This score could take two
values depending upon whether we used simple shifts or corrected shifts
as the numerator of the ratio. In order to facilitate analysis of
the data the resulting decimal was multiplied by 100. :
Table 31 reports the means and standard deviations for the shift %
and shift ratio scores on both administrations for the entire sample.
It can be seen that the shift correction subtracts an average of five
shifts from the total attained by each subject whether on Administration
I or Administration II. We see that, on the average, inquirers on

Administration II shifted 96 times in the course of inquiry to 81.5

times in the second administration. Using the shift ratio we see that
inquirers averaged approximately .8 of a shift per minute of inquiry

on Administration I and almost the same amount on Administration II.

TABLE 31 *

MEANS AND STANDARD DEVIATIONS OF
SHIFT-PROCESS SEQUENCE AND APPROACH MEASURES
FOR ADMINISTRATIONS ONE AND TWO

Administration 1 Administration 2
Variable Mean S.D. Mean S.D.
Shifts (Total) 95.9 34.7 81.5 39.8
Shifts (Corrected) Total 90.5 33.3 76.1 34.5
Shift Ratio 79.7 26.6 77 .4 32.7

Shift Ratio Corrected 75.2 25.3 71.2 27.1




110

|| TABLE 32

TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF SHIFT
RATIO SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

é Administration 1 Administration 2
8
Dialectical Didactic Dialectical Didactic
'
. 88.58 81.58 75.50 81.08
High
GPA (27.31) (19.57) (29.25) (30.27)
Low 73.44 67.38 81.44 77.69
GPA (21.89) (23.58) || =  (43.67) (38.47)
Analysis of Variance
| Administration 1 Administration 2
i Source df MS F p RZ || df MS F p | R2
Res. 1Res .
Seeking Style 1 480.85 .881 .353 |.10 1 9.45 .008 .9311{.00

GPA 1 2426.54 4.450 .041 |.03 1 18.38 .015 .9041].00

Interaction 1 2.49 .,005 .946 |.12 1 245.70 .197 .660 |.00

Error 42 545.79 42 1250.26

R2 full = .12 R2 full = 00
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Referring back to earlier tables of stabilities and correlations
it is clear that the shift ratio scores are not dramatically lower in
stability than the simple shift measures. Furthermore, even after
correcting for time, the shift ratio scores continued generally to
correlate significantly and positively with the other inquiry process
variables. The effectiveness of the correction for time is seen in
the zero level correlations between the shift ratios and the time
variable.

It is thus clear that the effective general inquirer not only
spends more time in inquiry but also uses that time in a different
way. He spends his minutes of inquiry engaging in a much higher level
of cognitive shifting than does the less effective general inquirer.
He manifests his involvement in the inquiry process by expending more
time engaging in it. He also uses that time to maximize the possibility
of experiencing problems by dealing with the materials through a
strategy of cognitive shifting.

How does the Shift Ratio relate to the predictor groups? A glance
at Table 32 and Figure 16 gives the answer. Due to the fact that the
Shift Ratio controls for time, which in turn is highly related to
problem sensitivity, the main effect for Seeking Style is washed out,
leaving only a significant main effect for GPA. This, however, is
true only for the first administration. There are no significant
differences in the second administration.

It is interesting to note that the correlations between the
Total Shifts-Corrected Shifts scores and the original process variables
are uniformly higher than the correlations between the Shift Ratio-
Corrected Shift Ratio scores and the original process variables. This
suggests that the absolute number of shifts made during inquiry has
a larger influence on success in in-basket inquiry performance than
does the number of shifts per unit of time. This is entirely consis-
tent with and complementary to an earlier finding that effective
inquirers are more problem sensitive, spend more time in inquiry and

also attend to more materials than do their didactic counterparts.
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Cognitive Shifting and the Concept of Dialectic

The findings with respect to the relationship between cognitive
shifting and the other components of inquiry serve to clarify our
understanding of the nature of competent inquiry behavior. It would
appear warranted to suggest that the inquirer who is highly sensitive
to problems and manifests competence in the solutions he reaches is
characterized by a cognitive process which is analogous in many ways
to the philosophical concept of the dialectic.

We are prone to associate the term dialectic with Marxist-
Leninist theory or the often obscure philosophical reasoning of Hegel.
A common association to the concept of dialectic is Hegel's well
known triumvirate thesis-antithesis-synthesis. If we examine this
concept closely, we will begin to see that the idea of a dialectical
process stems originally from the dialogues of Socrates and is mir-
rored in many of the dynamic theories of human behavior that have so
effectively captured the enthusiasm and commitment of contemporary
behavioral scientists.

Inherent in the concept of dialectic is the confrontation between
a particular position or state-of-mind (thesis) and some alternative
or opposing state (antithesis) which results in a consequent imbalance
or disequilibrium between the two forces. The resulting state of
dynamic tension can only be resolved through a complete obliteration
of one of the two opposing forces, through establishment by one force
of clear hegemony over the other or through a dynamic reorganization
or synthesis wherein the very natures of the two opposing forces them-
selves is reconstituted as a new configuration (synthesis) is created.

We see in the brilliant dialogues of Plato how Socrates elicits
a strong statement of position from his antagonist, takes the principles
implieit in that position, makes them explicit, and uses them to lead
his adversary to generate a new position which opposes his original
one, yet is equally consistent with the initiating principles. Socrates
sees that state of tension and its concomitant confusions which results

from the confronted contradiction as a necessary prerequisite to the

e
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subsequent deepening and general enhancement of the level of thought.
In his analogy of the cave this is represented by the blindness
experienced by the cave dweller when he first emerges into the blind-
ing light of the sun. This first stage of true knowledge is self-
conscious ignorance, because such awareness of the inadequacy of pre-
sent positions is necessary to generate the new organizations and
syntheses. Thus it is only throﬁgh the juxtaposition of differences,
the concordance of opposites, that knowledge can be advanced.

It is no coincidence that many of our current theories of cog-
nitive functioning rest upon such a dvnamic dialectical model for the
acquisition of knowledge. The best example is the cognitive develop-
mental theory of Piaget. He conceives of cognitive development operat-
ing through the mutual processes of assimilation and accomodation which
are called forth by successive disequilibria and new equilibrations.
His marche a la equilibre is a 20th century version of Plato's concep-
tion of man moving up the divided line via the dialectical experience.
Flavell (1963) implies that the child reaching toward the concept of
conservation engages in a Hegelian kind of dialectic. (It's taller .
No, it's narrower... It's the same!) It was for Piaget to recognize
that this dialectic is not contingent upon the presence of a community
gadfly, but rather is implicit in the very nature of the relationship
between the evolving, developing organism and the surrounding environ-
ment with which he interacts.

The philosopher whose work most directly influenced the present
investigation was also clearly dialectical in his dcvelopment and
theorizing. John Dewey was trained in the classical idealism of Hegel
and though he became our leading philosophical pragmatist and psycholo-
gical functionalist he never left behind the dialectical mode of reason-
ing and theorizing when he changed the substance of his position.

This digression has been for the purpose of identifying the
broad relevance of the cognitive shift variable for the understanding
of human inquiry. It is of great importance to have identified that
the most effective general inquirers are those who can manipulate the
sources of information which they have at their disposal in order to

maximize the opportunities for juxtaposing different sources. A major

|
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difference between these seekers is in their apparent willingness to
create within themselves the conditions for the dialectic. The
individual who remains within a single source is preventing the dia-
lectic; he who shifts is inviting it.

It is for this reason that a distinction to be made in the next
chapter is extremely important. In that chapter we shall distinguish
between what we shall term‘fsurveying' and 'problem solving' sequences,
that is, the differences between those sequences of behavior which
reflect the individual's seeking out of problems and their solutions

and those sequences that are not problem-centered. If it can be

identified that such a distinction relates to findings we have hereto- g

fore reported, we shall have extended our theory of inquiry even
further. At the conclusion of that chapter we shall discuss further

the implications of the present findings for our understanding of
inquiry processes.




CHAPTER VI

PROCESS ANALYSIS OF INQUIRY PERFORMANCE
PART II. SURVEY AND PROBLEM SOLVING

At several points in this report, we have theorized that the
process of inquiry consists of four sub-processes: problem sensing,
problem formulation, search, and resolution. We have further
theorized that these sub-processes are relatively discrete and that
they do not usually follow one another exactly in this order. In

an attempt to test this theory we first developed some measures design-

ed to identify those basic parameters and their determinants. These

were presented in Chapter IV. In Chapter V we presented a further
study of the inquiry process, discovering that the successful inquirer
engaged extensively in what we call cognitive shifting, in other words,
in comparison and contrast among bits of information gathered from a
variety of sources. In the present chapter we shall further examine
the process of inquiry in hopes of clarifying and expanding upon some
of the concepts already developed.

Crucial to an understanding of the activities reported in this
chapter is an understanding of what is meant by the terms problem
golving and survey. The flowchart presented in Figure 17 is a
schematic representation of inquiry behavior taken from the protocol
of one of our video-taped in-basket subjects. The flow-chart should
help to clarify these terms.

The process always begins with an encounter involving the input

of a bit of information. The first test cell indicates that a binary
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FIGURE 17

SIMPLIFIED FLOWCHART OF INQUIRY SEQUENCE
EMPHASIZING SURVEYING-PROBLEM SOLVING DISTINCTION
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decision must be made at the point. Either the bit is perceived as
being problematic or it is perceived as being non-problematic. If
the latter occurs, the inquirer either breaks off inquiry or gets a
new bit of information. If, on the other hand, the bit is perceived
as being problematic, the inquirer proceeds to the stage of problem
formulation. Following formulation (a process about which we unfortu-
nately know little) he makes a decision either to engage in survey or in
problem solving. If he decides to do nothing further with this par-
ticular problem, he has returned to surveying. If, on the other hand,
he goes on to search for relevant information, to formulate and test
hypotheses, he is engaged in problem solving. Note that we perceived
the inquirer as having the choice of breaking off the inquiry at any

point or of continuing indefinitely.

Study of the protocol on which the flowchart is based suggested t
the hypothesis that success as an in-basket inquirer is dependent
on whether or not one is willing to probe deeply into a problem. To f
probe deeply would mean that the inquirer, rather than taking the
survey loop, would take the problem solving loop, searching for all
available information before attempting problem resolution. This
notion of a difference between survey and problem solving provides i
the rationale for the scores on which the analysis for this chapter |
is based. We now turn to a description of those scores and the manner J
in which they were generated.

The first score is called Problem Solving Bits. This score is
the raw number of materials or bits processed by the inquirer within

problem solving sequences as opposed to survey sequences.

The Problem Solving Sequences score is the raw number of problem-

...

solving sequences of length greater than one bit.

The Problem Solving Ratio for any subject is the ratio of number
of problem solving bits to total number of bits. For convenience, the :
resulting fraction is multiplied by one hundred. The score is thus ]
reported as a whole number greater than one and less than one hundred.

Finally we have the score called L-Bar which refers, not to a
Texas ranch, but to the mean length (hence L) in bits of all problem

solving sequences generated by a subject.
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These scores are not independent of one another. They were
generated on the basis of a simultaneous analysis. They have all
been generated to investigate the most effective ways of measuring
the problem-solving aspects of inquiry.

Generating these scores involved a rescoring of the protocols.
A problem solving sequence was defined as at least two successive
bits related to a single problem. All such sequences were counted and
tallied on a score sheet according to the number of bits they contained.
The number of tallies gave the number of problem solving sequences.
The number of problem solving bits was derived by multiplying the size
of a sequence by the number of tallies in the category and then sum-
ming the products. A sample score sheet is given as Table 33. This
table replicates the score sheet of a dialectical, high GPA subject
whose protocol is discussed below. Notice that on the score sheet
the tallies are made on a two-dimensional grid. On the horizontal
dimension we have length of problem solving sequence expressed in
terms of numbers of bits, running from two to greater than ten. On
the vertical dimension we have three in-basket problem categories,
namely, psychologist's list, enrichment and remediation list, and
miscellaneous. Since the latter category served as a 'wastebasket"
function it had serious weaknesses both of reliability and of inter-
pretation. Scores on this dimension were therefore ignored in the
analysis. We shall discuss them no further.

In order to provide as clear a picture as possible of how these
problem solving scores were derived, we include a portion of a rescored
protocol for one of our subjects. This is given as Table 34. The

protocol covers about 45 minutes of inquiry engaged in by a dialectical,

high GPA subject. During these 45 minutes the subject sensed 52 prob -
lems and shifted approximately 75 times. She engaged in 23 problem
solving sequences involving a total of 61 bits. Let us see now how
these last two scores in particular were derived.

Note first that some of the lines of the log are bracketed.
These indicate problem solving sequences. There are 23 such bracketed
sequences. The Problem Solving Sequences score for this protocol

segment is thus 23.
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SAMPLE TALLY SHEET USED IN RESCORING

PROTOCOLS FOR PROBLEM SOLVING SCORES

Name Student Number

Group I-B Administration

————

I. Inquiry Sequences

TOTALS
2 3 4 5 6 7 8 9 10 >10 Sequences Bits

Psych. list

E &R

Misc.

Total
Sequences

Total
Bits

Total number inquiry sequences

Number student-oriented sequences

Number problem-oriented sequences

Total number inquiry bits

Number student-oriented inquiry bits

Number problem-oriented inquiry bits

Ratio: Inquiry bits/total bits
L-Bar

II. Comments
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Second, looking at the bracketed segments in the order in which
they appear in the protocol, we note that the first segment is accom-
panied by a "7" in the right margin. This means that the segment con-
tains seven bits and is consequently referred to as a seven bit prob-
lem solving sequence. That there are seven bits can be verified by
noting that the subject checks both report cards (two bits), both card-
exes (two bits), the map (one bit), and rechecks both cardexes (two bits).

The next four sequences are shoft and involved use of the cardex,
report card and/or map.

Following are 15 sequences each consisting of two bits. For
each child in the in-basket the subject compares corresponding cardexes
and report cards. This is what was earlier called "stitching' behavior,
a repetitive kind of cognitive shifting.

The next sequence is three bits long and involves use of a memo,

a report card, and a cardex.

Finally, we have two longer sequences. The first of these is
initiated by reading the band memo (one bit). This memo instructs
the teacher that David Rosen and William Moore are to be excused for
band practice at 11:00 A.M. on Tuesdays and Thursdays. The subject
then checks the class schedule (one bit) and discovers that band
conflicts with math. She then checks Moore's cardex (one bit) and i

discovers that his past math achievement is low. A glance at Moore's

report card (one bit) shows that he is still doing poorly in math.
Continuing along this line, the subject checks Rosen's cardex (one
bit) and report card (one bit), satisfying herself that he is doing

well enough and that his participation in band is not harmful to him.

She returns to Mocre, reading a letter (one bit) from his mother

which expresses her concern over her son's dropping grades. Mrs.

Moore asks for a conference with the teacher. The subject concludes
that band is interfering with Moore's math performance. She checks

the cardex (one bit) to verify Mrs. Moore's occupation and then re-
solves to set up the requested conference. This concludes the sequence
since partial resolution of the original problem has been reached.
Also, it is hard to see any logical connection between this sequence

and what follows, namely, checking the California Test of Personality.
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The last sequence given in Table 34 consists of five bits. It
is initiated by the reading of a telephone call slip (one bit).
William's mother called to say that they had a cross burned in their

front yard, that this is the first problem that has arisen in their

integrated neighborhood, etc. The slip does notlgive the family
name of the caller. The subject speculates about who it might be.
She checks (one bit) and discovers that there are two Williams in
class, Fagen and Moore. A discipline report (one bit) recounts how
some children called Mary Beth a '"nigger lover' for playing with
"William." An earlier investigation had shown that Mary Beth Graves

and William Fagen are bother and sister. A check of the sociogram

(one bit) shows that Mary Beth chose William Fagen as her first

; choice. This leads to further speculation about which William, Fagen
or Moore is the Negro. A discipline report slip (one bit) involving
William Fagen only deepens the mystery aﬁd the ‘subject decides to |
break off any further treatment of this problem at this time. This
ends the sequence.

This rather extensive explanation of the way protocols were
rescored gives a glimpse into the degree to which scorer judgment
influenced the derived scores. Objectivity thus became one of our
prime concerns. The two scorers consulted frequently at the beginning
to assess the degree to which both of them were scoring identical
segments the same way. The degree of agreement in these consultations
convinced us that the method was sufficiently objective to continue
the analysis. The analysis of scores later reinforced this feeling.

The stabilities of the scores, reported in Table 35 show that they

are as stable as any of the scores used in the present study (compare
this table with Tables 6, 12 and 27).

Correlations of these scores with other process variable scores

are given in Table 36. They show clearly that an important dimension
of inquiry is being tapped. Problem Solving Bits, Problem Solving

Sequences, and Problem Solving Ratio are all highly correlated with

other process variables for both first administration and second
‘ administration. The highest correlations are between the two measures

of cognitive shifting and the Problem Solving Bits measure. Both of




122

JI0300p I9YleJ--Xopaed AouoTep BZ XI
(dew) yatm paydayy,
OJTIXd| UT uxoq J9yej FC IA
osed 19 WOXJ paxxsajsuell PZ IA
deu--jueadtu 20 IA
xopxed zado_|
.pﬂlJ
I0J uoseax ou £319190S 3snf--sopead x9339q 19adxd
sjuaaed Ayjreom UITM--JUSWOASTYDE® MOT UBWIJOH BZ A
*sjuaxed AyjieopM
‘deu yatm paxeduwod--xopaed ueuJJoH-—!
‘XopIed UBUDOTH _
(xopaed) JUSISIFIP SIB SOI0OS °G°S PZ IIAX
*SoABI) pue usdej Yloq--SSeld auweg 20 II
POTIIRWAX XOYIOR 9z II
SOARIY) 'Z III
*I09U3lo803 SAT] ‘ssoappe suesg--dep
{xopxes) °H°Y¥ poudts awes
SpaIed Y3loq MeS--I9]1STS pue JI9Yloxq--sonexs ‘usdeq_ 20 1
Xopxed xadoo)n
JUSUWIADTYO®R SopeIS JJO pesy
- dew
Y3lIM X9
-pIed yoes
paxeduo) *I9ydeo] Joyjou/Iouxey xoyiey xodoo) qz 1
*3SITJ Xopaed xadoo) 3e paYoOT]
A13130S suotjedndoo xoF deuw 3e payooq
poTqunu--£ATMoTs ayodsg *S9XopJaed puB S, D"y INO Y003--I9ploF pauadQ 00:6
(s)yaewsy uedTITUSTG) NOILAQTI0S (sso20xg Axtnbul-pasuog suo1qoxd ouTL 3
SINTFWWOD TVYINTD) ALTAILDV Sopo)
woTqoxd

ONIATOS WATI0Ud ¥0d ATYOOSTY T0D0LO¥d V 40 VOI'TdHd

ve 19Vl




o
N
Lo |
F * Iayjoue
SUO Y3TM JUS]STSUOD dIB--XIPIELD pPuUB °*H°Y UBUOTH ¢
*saAeI9 Aq poaudis 9y 9T II
‘DY pue xopaed uoSe ¢
*spxed 3xodax sozr1loqeydry
w Usnoya eyl uo unod 3,ued,, YSty AI9A 30U DT
‘DY pue xapaed xadoo)y] ¢z
JUSISTSUOD XOpIBD puB *D°Y--A[SNIPN] ¢z
*S9Xopa®d pue °H°Y axedwod 031 sopIod9(
wiluoT1en1ts arqeqoxd Arpxey,, 2zZ1S ssel)
SPTY ST SOXapaed pajuno) OT IAX
yxom sjuaxed yiog qz AX
usl1jo sqof peSueyd xoyzeyj ez AX
XopIed AYSUTWOIS
06 OI qz AIX
*UOT3EBINPD
MOT--uoT32dnd20 I9YyleJ POIOU--XOSPIBD OUBIIIES BS AIX
S9X00S JASTYSE YSTH 22 IIIX
01 yStH qz I1IX
*Joad siusxed Yyj0qg--Xopaed u9SOY BZ IIIX
‘dew Yy3TM SSoIppe pue uos s, tedrourad B0 IIX
uotilednoso SurdTloN » X9pIed UOIION
“ ‘dewt pue xspaed aJ00W ] 2
*3no Surpeyq suot3ednddo juaged JJO peOX--SOI00G
. SASTYDE 3B POYOOT--XIpIed AYSNTION 01:6
JUSWOASTYOR pue sopeixd YiTMm JuedaxdsIp DI az X
SYIOM ISYION 22 X
poseadap Ioyiled ¢ BZ X
X9paed Iafe
(s)xewsy JuedTFTudiq) NOILNTOS ss9%01d Axinbui-posusg swayqoxq) auty 3
SINIWNOD TVYINTD ALIALLDV $9p0)
woT1qoxd

(*3uo)) ¥¢ I19VL




124

(*3uo0)) pg HIAVE

*sopead ueyl DI YITM SUT] UT SIOW J0U SOIO0DS 1soL | eZ AIX
06 01 | ¢z
sepead MoT qr AIX
*7)*d pue XapIed ouerlIeg-—
9IN1ONIIS SPON 11eUS | 91 IIIX
:.%63 Z
3y3tx,, 9yl 3se3 3Jurop ST} JO asn UuT () qr II1IX
UITM POUISOUO0D AId\ *7°Y¥ pue XopIed ussoy-d
ST oy oym aq Iystw | 5
--sopex8 Y31m JuedaIOSTP DI--X9pIed °*D°Y UOIION- ’Z IIX
SSOUIBSU UT +) | 7 qr IIIA
XopIed pue *D°y A[SNIDON-
JO SIoY10--sopeisd yiew MoT | el IX
*7°¥ pue XopIed SIOON (4
JoAR °D°Y usopnis p:o:ooxmw.n BT X
*aA9TYoR pue sopexd--juedaxdstp OI (4
*7°Y¥ pue XsPIed IoAeli
- suorqoxd sosod ozTs JFT Iopuom---po *syd ur @ | XI
XopIed pue |
sopex8 uoomlaq SOTOUS] 4
-STSUODUT JOJ SY007] *7*¥ 1yStomrono 93Inb--spunod ¢z1 qr XI
‘7Y pue xopIed AoUOTen—
,,"PIODSI *poul 89S, Xopxed *9°y suod1] ¢ 2Z IIA
- sopead vOMHm%”q z
joupnis xood xopaed pue °)°y zado . el IA
I3ATYORISPU(T 22 A
0I y3TH qaz A
sopead x00d Z BT A
jusuraxodop SuUOS UT (] OT A
XopIed pue ')y UBWFFOH_|
(syxeway JuUBOTFTUSTS) NOILNIOS (ss9001q AIInbul-pasusg swo1qoxd) QuITL B
SYYVNTY TVIINTD ALIAILDV S9p0)H
ue1qoxd




"opead yjew Mmoi--,pueq s,31T £1qeqoid,,

*9I0O0) °SI WOXF I9339T pedy

"YO ipueq

UT 99 PINOYS Y JT IOPUOM--X3PIBD PUB °)*Y USSOY
‘3T

Inoqe SUTYISWOS Op 01 SABY--SI0IN] posu LeWl SIOOK

1593 Yjew Suranp pueq UT SIOON PO IX
*7°Y U0 9pead 3soMOT YleR
YrBW SASTYO® MOT--9IOON qQz 1IX
‘yew UT JSuTop oXB SPTY MOY Jopuoy
g4I SSeld Yjew SSTW SpT pueq 26 IAX
*9INPOYIS SSBIO pPedY ‘OWSll puBq peoy._
*9STo |
8utyzowos 031 JuoM--XopIed U0 sjuexed IOF PoNOOT
*TOXIUO0D FISS UT
N--3uesqe Io ApIel 30U--XSpPIBD puB DY 1B PONOOT]
WwIoF
pIg--91qnoxl ayl s,3eym xapuom--dris uorsstuwxod oy B0 AX
, gI--OWwolWl AYSUTWOTS Pedy .
pa8ueyoxojur aIe g pue y seaxe--dep
*SSBTO Uur
. SPTY FO punoasyoeq jo A3r[rqeraep -dew 3B SYOOT BT IAX
OT31SeISNyjus
JO0N ‘puelsIspun SUOTJJ9ITP peay
01 PIBY--90TOA MOT] IEpUSTed 3B PaYoOT
TO0I3u0d FISS UT S, ST AX
Luedaxostq 9T AX
*3093Je 3JeTd jusapnis I0od BT AX
XopIed pue "Ny AL[SUTWOT LZ:6
(syxewoy IuBdTITUSTS) NOILNTOS (ssed0xq Axtnbu-posusg swoTqoxd) suty, 8
SINAWWOJ TVIANZD ALIALLDV S8po)
K woTqoxd

~..

(*3u0)) pg¢ FI9VL




R ———— M PRS-

126

opISe 19§ --3ey3l uo 3Tem ‘Axxs] dn 3eoq °uy
‘fxza], dn 23®oq drrs osurtdrostp usdeq peoy
*ox8saN y3tm drysuorileoy eg III
*ox8oN 9yl st (uaded)
9y JT JOopuoMm I °I93STS pue xayjoxqdals uosdeq pue
soneIn -o0x8eN ® oq 3snu ‘upy “wp JO PUSTIF pPoOoOH
JUTY 3T ST (;OJOON WM
*posnyuod
0s ‘J91STS pue JdYyjzoxq uodej pue saaeId 3Inq usdeq
SYUTY] °OJ9Y POSSTW ] IBYM JOPUOM--,I9A0T I933IN,, 1v:6
k --sdtys aurydIdosIp peoy
SWeTTITM ¢ eL IAX
;,9J0yl oI SWRTTITIM Aueuw MOH
,OI00N ;O0x8aN V IX
polea8ojut POOYIOqUITAN PT IAX
;OJO0Op “upM
pauang SSOJO--ouwou WETTTTIM peoyd—
dLD 3® P3YOOT__
*3dde X0F oIoOp °SIN IreD--4 BI0JS ON
g )i , *9F TMOSNOY--aUoY
1182 II.I 18 9Q P,9US--XOpIBd 3B PIYOOT jNIOM ‘W °SIN Sso0( |
(syxewsy JuedTITUITS) NOILATOS (ss920xd Axtnbul-posuag swo1qord) auwtl B
SINTWNOD TVHINTD ALIAILDY sapo)
wWoTqoId

(*3u0)) v¢ F19VL




127

TABLE 35

- STABILITY COEFFICIENTS FOR PROBLEM SOLVING VARIABLES
BETWEEN ADMINISTRATION ONE AND TWO, YIAR TWO (N=46)

Variable Stability
Problem Solving Bits .53
Problem Soiving Sequences .35
Problem Solving Ratio .43
L-Bar | .46

these types ofmeasures are highly correlated with problem sensitivity.
This strongly suggests that the psychological activity of problem-
solving as here defined is rooted in the process of cognitive shifting.

Putting these data together, we get an interesting picture of
the effective in-basket inquirer. First,he is highly sensitive to
the problematic situations which confront him. Second, when he senses
a problem, he spends a relatively large amount of his time in problem
solving as opposed to survey. Finally, within his problem solving
sequences, he makes use of a variety of sources of information. 1In
all these respects he exceeds the performance of his less effective
counterpart. Given that this is true the rather high correlations of
the problem solving variables with the other process variables are
not surprising.

It is interesting to note that when one compares the four mea-
sures of problem solving behavior with one another, it is generally
Problem Solving Bits that is most highly correlated with the other

process variables for both Administration I and Administration II.
This indicates that the person who spends the most time in problem
solving behavior, as opposed to survey behavior, is the person who
will likely sense the most problems and be most competent in problem
resolution. It is not then a matter of the number of problem solving
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TABLE 36

, CORRELATIONS AMONG PROBLEM SOLVING VARIABLES AND OTHER a
| PROCESS VARIABLES, ADMINISTRATIONS ONE AND TWO (N=46), YEAR TWO
|

! e b —

Inquiry Problem Problem Problem

Variable Solving Solving Solving
Bits Sequences Ratio L-Bar
Administration 1 2 1 2 1 2 1 2
Competence 55 35 34 14 47 28 30 36
Problem Sensitivity 71 60 54 31 57 44 17 50
Shifts 95 93 80 81 71 56 27 32
Corrected Shifts 92 93 72 66 71 62 35 49
Shift Ratio 77 67 72 72 62 37 13 05
Corrected Shift
Ratio 77 73 65 61 64 44 22 24
| Bits 58 60 57 51 10 00 03 18
ﬁj Sources 62 67 50 49 45 49 13 38
General Inquiry 73 62 54 34 57 47 23 50
Time 61 67 42 37 45 55 32 56

2 For N=46, the probability of a correlation of .29 occurring by chance
is < .05; the probability of a correlation of .35 is < .0l. (two-
tailed tests)

sequences engaged in, or the number of problem solving bits relative
to total number of bits, or the average length of problem solving

sequences that is most indicative of successful inquiry, but simply

the absolute number of bits of information processed within problem
solving sequences.

We turn for a moment to compare this information with the per-
formances of the four groups chosen on the basis of GPA and seeking

style. Figure 18 shows that for both administrations, dialectical
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subjects were high in Problem Solving Bits while didactic subjects

were low. The analysis of variance in Table 37 shows that the dif-
ferences among means for these two groups of subjects are significant.
This serves further to reinforce the notion that differences in seeking
predispositions play an important role in inquiry behavior.

The moderate to low correlations between mean length of problem
solving sequences (L-Bar) and other process variables need some inter-
pretation. Our original expectation was that these correlations would
be higher. Later, as we were scoring the protocols, it became clear
that '"noise'" would be introduced into the measure by those subjects
who were low in problem sensitivity and who engaged in one or a few
inordinately long sequences. Such sequences were characterized by
much perseverative behavior. These subjects occasionally and, seeming-
ly ineffectually looked again and again at the same bits of information
before terminating given sequences. Such long sequences, when included
in the total score, made the mean sequence length of some ineffective
inquirers look about the same as effective ones. Nevertheless, sequence
length is of some importance. That this is true is shown in Figure 19
and Table 38. There we see that there is a significant interaction
between seeking style and GPA for L-Bar on both Administrations I and
II. Both times the Dialectical-high GPA group generated significantly
longer problem solving sequences than the other three groups. This
gives some evidence in favor of our expectation that better inquirers
will generate longer problem solving sequences on the average. It
also may reflect the fact that to pursue a long and productive problem
solving sequence requires both sensitive openness and competence.

One without the other may not be adequate for extensive problem solving.

What can we now say about inquiry on the basis of these process
analyses? First, survey is cne of two important components of the in-
basket inquiry process. It is something which all inquirers do. The
subjects in the present study spent between 31% and 95% of their time
in this activity for the first administration, and between 32% and 91%

for the second administration. Means and standard deviations for these
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TABLE 37

TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF PROBLEM
SOLVING BITS SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic

High 97.58 60.33 81.67 54.00
GPA (36.23) (31.06) (32.01) (16.96)

1 Low 73.78 64.46 77.22 60.38

i
GPA (30.05) (26.62) (47.57) (37.39)
Analysis of Variance
Administration 1 Administration 2 :

Source df MS F p | R? || df MS F p | R2

Res. Res

Seeking Style 1 6113.36 6.30 .016 |.08 {|1 5583.95 4.76 .035|.01

GPA 1 1091.62 1.12 .295 |.18 ||1 10.61 .01 .925].11
Interaction 1 2199.87 2.27 .140 }|.15 |1 330.61 .28 .5981].10
Error 42 40776.93 42 49307.30

R2 full = .20

R2 full = .11




TWO-WAY FACTORIAL CLASSIFICATION AND ANALYSIS OF VARIANCE OF L-BAR

TABLE 38

SCORES FOR ADMINISTRATIONS ONE AND TWO, YEAR II (N=46)

Administration 1 Administration 2
Dialectical Didactic Dialectical Didactic
4.07 . . .
High 3.36 4.39 3.06
GPA (1.33) (.79) (1.68) (1.06)
Low 3.16 3.50 3.22 3.52
GPA (1.29) (1.14) (1.23) (1.16)
Analysis of Variance
Administration 1 Administration 2
Source df MS F p R2 || df MS F p | R2
Res. Res
Seeking Style 1 .37 .31 .582 |.08 1 3.01 1.76 .191 l.11
GPA 1 1.67 1.38 .248 1|.06 1 1.42 .83 .367 .13
Interaction 1 3.18 2.62 .113 .03 1 7.40 4.34 .043 ].06
Error 42 51.03 42 71.65
R2 full = .09 R2 full = .15
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scores appear in Table 39. In general, the best inquirers spent

proportionally less time in this activity than did the poor inquirers.

TABLE 39

MEANS AND STANDARD DEVIATIONS OF PROBLEM SOLVING
VARIABLES FOR FIRST ADMINISTRATION AND SECOND ADMINISTRATION

First Second

Administration Administration
Mean SD Mean SD
Problem
Solving
Bits 73.85 33.62 67.57 35.09
Problem
Solving
Sequences 21.59 10.32 19.54 10.04
Problem
Solving
Ratio 35.09 14.16 39.37 14.57
L-Bar 3.55 1.12 3.57 1.37

It may be that survey for a good inquirer plays a psychologically
different role than survey for a poor inquirer. Our intensive scanning
of protocols left us with the distinct impression that survey for the
poor inquirer involved an ineffective "spinning of one's wheels,' while
for the good inquirer, it involved the kind of fruitful playfulness and
curiosity described in an earlier chapter.

It will be recalled that while Problem-Solving Bits distinguished
between dialectical and didactic seekers, Problem-Solving Ratio did not.
We know that dialectical subjects sPend more time and process more bits
than do didactic seekers overall. Let us imagine two hypothetical
inquirers: Subject A has a total of 300 bits 45% of which are surveying
bits, while Subject B totals 220 bits, of which 65% are surveying. It

is accurate to observe that Subject B surveys proportionally more than
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Subject A. However, Subject A surveys for a raw total of 135 bits while
Subject B's raw surveying total is practically identical at 143.

We are attempting to demonstrate that since competent inquirers
spend more time in inquiry they probably survey as much as do pooi
inquirers while problem-solving much more. We would speculate that
whereas surveying serves as a problem solving-substitute for poor
inquirers, it is a propadeutic to and exploratory diversion from inquiry
for effective inquirers.

We turn now to a further characterization of the in-basket problem
solving process. We have noted that successful inquirers as contrasted
with unsuccessful inquirers have a higher degree of problem sensitivity,
engage in more problem solving as compared to survey activity, and con-
sult a greater number of sources of information. The question now is
this: What kinds of strategies do inquirers use as they go about solv-
ing problems? There seem to be at least three. None of them is used
exclusively by any one person.

The first is a grouping strategy which involves putting material
related to a particular problem together in one place. We shall
suppose, for example, that the inquirer has encountered a memo from
the school nurse that says that one Stu Sieminsky has a bruise on
his right arm, that it looks as if he had been beaten. We shall
further assume that the inquirer has sensed this as a problem and
that he has decided to continue inquiry on this problem. If this
is the situatior and if he is using the grouping strategy under
discussion here, the inquirer will then go about gathering together
some of the following items: Stu's report card, cardex, and cumulative
folder, medical report, discipline report slips, anecdotes, California
Test of Personality score, sociogram, map of the community, etc. Once
the relevant materials are gathered together, the inquirer will carry
out a thorough investigation of the sensed problem. In practice in-
quirers seldom gather together all possible sources of information into
one array to bring them to bear on a problem. It is quite common
though for an inquirer using this strategy to gather information from

four or five sources, and to use it in problem solution. When he does

this, he is involved in what we have called problem solving.
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A second strategy also involves grouping but in a different way.
Materials are scanned successively. The inquirer writes on appropri-
ate pieces of paper those bits of information which are relevant to
a particular in-basket problem. Such slips of paper are often headed
with a student's name. For example, the inquirer who uses this
strategy and who encounters the nurse's memo regarding Stu Sieminsky
will get a piece of paper, entitle it "Stu," and then write down
that he is bruised on the right arm, that the bruise may be due to a
beating. The inquirer will then go on with other memos. Then
later, when he is going through report cards and comes across that
for Stu Sieminsky, he may jot down on the paper headed "Stu" that
most of Stu's grades are low and that his deportment is unsatisfactory
in some areas. This process may go on for some time until the
inquirer has extensive, even complete, notes on each problem area.

This particular strategy is hard to evaluate. Its effects
have not yet been systematically analyzed. The analysis of our data
is to this extent incomplete. We have available all the notes which
were made by our subjects so such an analysis can be done in the
future.

There is yet a third way of grouping related bits of information,
namely, grouping in memory. Evidence for this comes from those cases
in the protccols when a subject senses a problem in a source to
which he is attending and then in his verbalizing recalls a related
bit of information which was encountered previously in some other
source. We suppose that this grouping strategy is somewhat less
efficient than the others since interference prevents the recall of
all the pertinent details which have been attended to and which are
assumed to have passed into memory.

These then are some of the identifiable strategies available in
the service of problem solving as it is observed in the Teacher's
In-basket. From the standpoint of efficiency it seems that the
first strategy is the best. In comparison with grouping in memory,

it provides a maximum amount of information while reducing the load

on memory. In comparison with grouping on written notes, it
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eliminates spending time in the mechanics of writing while providing

equal or greater amounts of information.

This brings us to the final stage, that of a tentative specifica-
tion of an optimal Teacher's In-basket inquiry strategy. Once again,
this is developed partly out of analyzed data and partly out of notions
derived from the process of scoring the protocols.

First, the inquirer should do a complete job of initial orientation
surveying, finding out what tasks must be done and what materials are
available to work with.

Second, the inquirer should group materials efficiently. This
makes it possible to juxtapose a variety of sources, basing the problem
resclution on a maximum amount of information.

Third, the inquirer should spend as much time as practicable in
problem solving. Perhaps a 50-50 balance between surveying and problem
solving would be nearly optimal.

Finally, within any one problem solving sequence the inquirer
should spend only as much time as it takes to get relevant information
without being redundant. The best inquirers do not perseverate once
they have begun a problem solving sequence. Often for them, a two-bit
sequence is sufficient to reach solution. They only generate longer

sequences as it becomes necessary.
Summary

At several points in the discussion of the process analyses,
we have spoken of the successful in-basket inquirer, success being
defined in terms of high scores on Problem Sensitivity, Competence,
and Information Sources. We have asked how the process of inquiry
relates to success in inquiry. We have developed two separate
analyses of the process in order to answer this question. These
analyses have resulted in the development of three basic concepts,
cognitive shifting, survey, and problem solving, all of which are
viewed as integral parts of the inquiry process. These concepts give
us a new way of characterizing the successful in-basket inquirer, some-

thing to which we now turn.
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First, the effective inquirer engages in the cognitive shifting
more than his less effective counterpart. This is seen as primarily a
function of his willingness, even desire, to encounter and deal with
the discrepant. It is only secondarily a function of the way he uses
his available time.

Second, while the effective inquirer does engage in survey, he
spends relatively less time in this activity than does the less
effective inquirer. 50% of the available time spent in survey is
about optimal. During this time the effective inquirer makes himself
aware of what is to be done. At the same time, he is storing away
information which may later be useful for solving problems.

Third, the successful inquirer spends more time in problem
solving. Like cognitive shifting, this is largely a function of-a
willingness to enter deeply into problematic situations.

It was not simply that the effective inquirer used more time
generally, though this he did. He used his time to increase his
encounters with the objects of inquiry--problems. Could ineffective
inquirers be rendered more effective merely by causing them to spend
more time with inquiry materials? Ultimately this 1s an empirical
question, rather easily studied experimentally. Our expectation is
that forced increases in time alone would not suffice. Merely leaving
& camera's shutter open without effecting appropriate internal adjust-
ments simultaneously does not result in sharper pictures, but in un-
satisfactory overexposures.

In these two chapters on process analysis we have attempted
to extend our understanding of the components of inquiry through
intensive reanalysis of inquiry protocols. New analytic constructs
such as cognitive shifts and problem-solving sequences have helped us
to answer the question of what an effective inquirer does that
distinguishes him from his less effective peer. We ended Chapter IV
with the questions What do effective inquirers do? and How do they
spend their additional inquiry time? We have now provided some
answers to those questions.

Before moving on to a general discussion of our findings and

their implications we shall examine two additional aspects of the
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present research. In Chapter VII we shall review the findings con-

cerning the congruence between student and supervising teachers and
its relevance for subsequent changes in inquiry. In Chapter VIII
the data for conceptual tempo are related to inquiry behavior. The
final two chapters of this volume will discuss the meaning of our
research and the implications of these studies for research in

cognitive processes and for the development of a theory of inquiry.




CHAPTER VII

THE EFFECT OF STUDENT TEACHING ON INQUIRY

The purpose of this Chapter will be to explore the relationships
between inquiry behavior and teaching, first in terms of the modifi-
ability of inquiry behavior as a function of student teaching experience
and second in terms of the influence of secking style and inquiry
behavior on teaching itself.

All subjects took part in student teaching during the ten-week
winter quarter of 1967, which intervened between their first and
second administration of the Teachers In-basket. It was felt that
their different student teaching experiences might well have differ-
ential influences on their subsequent in-basket performance. Although
it was impossible to observe each student teacher with her supervising
teacher directly, we attempted to describe the student teacher-super-
vising teacher "fit" in terms of the set of tests which we previously
had employed to predict the student teachers' seeking styles. The
supervising teacher's ratings of her student teacher were also obtained.
Finally, subsequent to the student teaching experience, subjects were

administered an alternate form of the Teachers In-basket. Changes in

inquiry behavior were indicated by changes in performance on the
in-basket.

During the Winter Term of 1967, while our subjects were student-
teaching, a battery of tests was mailed out to the various student-

teacher coordinators for administration to the supervising teachers.

Forty supervising teachers whose student teachers were not partici-
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pating in this study were also tested to avoid calling inordinate
attention to our subjects. They were informed that a study of the
characteristics of supervising teachers was underway. The measures
obtained through the battery included Complexity, Lecture Discussion,
Inventory of Beliefs, Word Association and Closure Flexibility. It
will be recalled that these five measures plus a sixth, Syllogism-Risk,
formed the basis for prediction of dialectical or didactic seeking
styles. It was impossible to administer the Syllogism-Risk test
appropriately to the supervising teachers so, in order to generate

a seeking styles predictor score, the Politics scale was added to the
teacher test battery. Politics was previously found to be highly
effective in distinguishing dialectic-didactic seeking styles. In
addition to these six scales central to prediction of seeking style,
the battery included the Focus-Scan scale, the Education scale (pupil
orientation or subject-matter orientation), and a measure of socio-
economic status. Forty-six of the 56 supervising teachers completed
the above battery. In addition, 35 supervising teachers made available
their ratings of their student-teacher's performance in the classroom.
Of course, since our research staff remained purposely ignorant of the
group membership of specific subjects until all data were collected,

no attempt at matching subjects to supervisors was attempted.

In order to interpret these data more easily, all comparable
scores for the subject group were standardized to a scale having a
mean of 50 and a standard deviation of 10. The scores of the super-
vising teachers on the above nine scales were normed to the distribution
of the student teachers. Thus students and teachers having identical
raw scores would likewise have identical standard scores. The six
above mentioned scales which were hypothesized to be related to seeking-
style were summed separately for each student and each supervising
teacher yielding for each individual a pooled predictor score of
dialectical-didactic seeking style. Since it was the summation of six
T-scores, it averaged approximately 300. Data analysis was accomplished
by subtracting the supervising teacher's scores on the test battery

from the test scores of her particular student teacher. The remainder

P ot et S Y i - ST m—
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which could be a positive or a negative number, was the student
teacher-supervisor difference score. A correlation matrix was
generated between the students' scores, the supervising teachers'
scores, the difference scores, and the change scores in in-basket
inquiry behavior between first and second administration of the
teacher's in-basket. Since the General Inquiry score was the most.
general summary measure of inquiry behavior (see Chapter IV) it was
used as the indicator of in-basket performance and inquiry behavior.

The first finding was that the students' scores on the test
battery were quite independent of the scores for their supervising
teachers. Evidently the process by which student-teachers were
ostensibly matched to their supervisors in order to enhance the
student-teaching experience was unrelated to the kinds of seeking
style determinants of interest to this report. The correlation
between student-teacher and supervising-teacher on the seeking style
predictor score was exactly .00.

The student teachers and their supervisors differed on a number
of the above measures. Table 40 reports that the supervising teachers
tended to be more stereopathic in their beliefs than the student
teachers. They also showed greater fluency in word associations. The
supervisors were more conservative in their politics than the student
teachers. They perceived themselves as being scanners and subject-matter
oriented when compared with the means of the student teachers. Finally
the socioeconomic status of the backgrounds of supervising teachers was
considerably lower than that of the student teachers. Thus, although -
the student teachers and supervising teachers were very similar in terms
of the overall dialectical-didactic score, they tended to differ on the
component measures and other measures related to inquiry. These
findings are consonant with the general observation that experienced
teachers tend to be more conservative than neophytes and are more

subject-matter oriented. We had not expected to find the students

coming from higher social-class levels.
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TABLE 40

MEAN SCORES AND STANDARD DEVIATIONS ON 10 VARIABLES
FOR STUDENT TEACHERS AND SUPERVISING TEACHERS,

(N=46)
Student Teacher

Mean S.D. Mean S.D.
Complexity 50.2 (10.6) 50.6 (8.8)
Lecture-Discussion 49.6 (10.5) 50.3 (8.1)
Inventory of Beliefs 49.4 (10.3) 42.8 (13.3)
Word Associations 48.6 (9.1) 56.4 (15.4)
Closure-Flexibility 49.5 (9.2) 49.6 (12.4)
Politics 49.3 (10.6) 47.4  (10.2)
Focus-Scan 49.6 (9.8) 54.8 (9.8)
Education Scale 50.4 (10.6) 56.6 (14.4)
Social Class 50.3 (9.5) 43.5 (7.6)
Seeking Style (summation of 295.7  (40) 297.3  (34)

first six scores above)

Inspection of Table 41 shows that, in general, differences between
the student-teacher and her supervising teacher on individual tests
were unrelated to the more microscopic indices of inquiry behavior such
as changes in the amount of cognitive shifting. This is not surprising,
however, since the influence of these cognitive differences would indeed
be powerful if they found individual manifestation in the small com-
ponents of inquiry. However, when these cognitive differences are
pooled, as in the difference between the pooled seeking-style pre-

dictor scores for the student-teacher and her supervising teacﬁer, the
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cognitive differences begin to show an influence on our more
general measures of inquiry behavior. The correlations between
student teacher-supervising teacher differences and the overall
measures of inquiry indicate a definite relationship. Thus, the
greater the positive difference between student and supervisor
(student higher), the greater the positive change in general
inquiry and problem sensitivity. Changes in competence and sources

also tend in the same direction.
TABLE 41

CORRELATIONS BETWEEN DIALECTICAL-DIDACTIC PREDICTOR SCORES
AND CHANGES IN INQUIRY FROM ADMINISTRATION I TO II, N=46°

Seeking Style Predisposition
Change Scores

Student Student-
Teacher Supervisor Supervisor
Difference
General Inquiry 28 -15 31
Competence 25 -01 19
Problem Sensitivity 27 -19 34
Information Sources 17 -07 18
Shifts -04 -01 -03
Corrected Shifts -10 -03 -05
Time 10 03 .07
Bits 11 -11 15
Shift Ratio -14 01 -11
Corrected Shift Ratio -13 | -06 -06

%For N=46, the probability that r > .25 will occur by chance = .10,
p (r>.29) = .05, p (r > 35) = .01.
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One should especially note that interpretation of any relation-
ships with these difference scores are somewhat speculative because
the difference scores necessarily include the student teacher's
initial status. However, it is possible to estimate the contribution
of the interaction over and above the student's initial status by

noting that the correlations with the student teacher-supervisor

difference scores are not identical to the correlations with the
student teacher scores alone. This indicates that not only was the
student's seeking style related to change in inquiry behavior, but
likewise the nature of her ten-week interaction with her supervising
teacher influenced her subsequent inquiry behavior. In particular,
when a student teacher was more dialectical than her supervising

teacher, she tended on subsequent testing to be more problem sensitive

and her general inquiry score tended to be higher. Conversely the
student teacher who was less dialectical and, therefore, more didactic
than her supervisor, tended to be less problem sensitive and have a
lower general inquiry score. It must be remembered that the above inter-
pretation is based on small changes in small correlations and may well
not be reliable; however, the pattern seems to have at least heuristic
value. f
Table 42 represznts a way of looking more closely at the dynamics |
of changes in general inquiry. Student teachers and their supervising
teachers were classified as either high, moderate, or low on the
dialectical-didactic predictor score (high = dialectical). Deviation
of * 20 score units from the mean score was considered as the criterion

for assignment to one or another of the polar classifications. The * 20

point cut-off was selected arbitrarily to divide the student teachers
and supervising teachers into three approximately equal groups that
would represent very roughly our conceptions of the dialectical and
didactic typologies and a third group, difficult to classify directly,
which falls at the midpoint of the continuum. These categories were
used to generate a 3x3 classification in which were inserted the

mean general inquiry change scores for each of the resultant nine sub-

groups.
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TABLE 42

MEAN CHANGE IN GENERAL INQUIRY CLASSIFIED BY STUDENT-TEACHER AND
SUPERVISING TEACHER SCORES ON THE SEEKING STYLE PREDICTOR

Supervising Teacher

L M H
% -5.3 -6.9 _29.5 -11.2
L n 6 9 4 19
Student X 14.3 | -2.2 -17.3 1.8
M on 3 5 3 11
X 6.9 -14 15.5 2.5
H o 7 5 4 16
X 3.7 -7.5 -9.8 ~4.17
46
n 16 19 11

The table reveals two interesting trends which will be discussed
simply as trends without reference to statistical test because of the
large variance and small sample size in each cell. First, as the
subjects became more dialectical, the mean change score in general
inquiry moved in a positive direction confirming the earlier observa-
tion that dialectical seeking style was related to a positive change
in general inquiry. Further, as the teacher seeking style became
more dialectical, the student teacher's change in general inquiry tended
toward the negative direction.

The above two general trends, however, were not independent
but interacted in an interesting manner to effect a change in the
inquiry behavior of the student teacher. Within the group character-
ized by student teachers and their supervisors scoring high, or
dialectical, on the seeking style predictor, we found the greatest
positive change in general inquiry. Evidently this interaction was

particularly conducive to development of inquiry behavior. Conversely,
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when a student teacher was paired with a supervisor more dialectical
than herself, her general inquiry behavior changed drastically in a
negative direction.

The subjects in these two groups of students paired with more
dialectical teachers displayed greater negative change in inquiry
behavior than any other group. The interactions with teachers having
moderate seeking style scores, i.e., those teachers difficult to
classify as either dialectical or didactic, produced uniformly
negative changes in their student-teachers' subsequent inquiry
behavior. Surprisingly, strong positive change in inquiry took place
with girls who student taught under clearly didactic supervisors.

The exceptions to this were the didactic student teachers paired with
didactic supervisors. Their inquiry scores dropped, although only
slightly, from Administration I to Administration II.

These results are for the most part tentative and unreplicated.

We therefore feel it especially important to attempt a brief explana-
tion in terms of an established theoretical framework. Such an
explanation can be heuristically valuable in stimulating and guiding
future research to explore our findings in depth. It appears that

the dynamics of the student teacher--supervising teacher interaction

can be interpreted in terms of the theory of cognitive dissonance
(Festinger, 1957). When a student teacher was matched with a dialectical
or didactic supervising teacher and was congruent with the supervisor's
seeking style, the student teacher's seeking style was reinforced; her
subsequent inquiry behavior changed in the predicted direction. If,

on the other hand, the matching was other tﬁan congruent, the subsequent
change in inquiry behavior was strong in the direction opposite that
indicated by the supervisor's seeking style. We would propose that the
incongruence between student teacher and supervisor resulted in a

state of cognitive dissonance since the supervising teacher represented
a model figure manifesting incongruent characteristics for the student.
Dissonance can be resolved by cognitive change, either in the direction
of the model, thus decreasing the conflict, or in the opposite direction,

reinforcing one's own beliefs and thus effectively balancing and
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rejecting those in opposition. The latter alternative appears to
have occurred within our group of subjects.

Since what we have been calling dialectical or didactic seeking
styles in reality do not define a continuum but are two discrete
typologies, the interactions with those teachers having moderate
seeking style predictor scores cannot be properly interpreted. Pre-
sumably, some may be dialectical or didactic, or some may fit neither
description since we consider these as discrete types. However, our
instruments are not sensitive enough to make such fine discriminations.

It is the position of the authors that a teacher with a dialectical
seeking style is of value to education (see discussion below) and
that as such, imparting of dialectical characteristics should be a
goal of teacher training. The above results suggest the importance
of careful matching of student teacher and supervising teacher, but
not merely to maximize some sort of global personality congruence.
This is often the announced goal of student teaching assignments.

If the present findings are any indication, this goal is not met with
notable success. Instead, the purpose should be to maximize the
congruence or incongruence in a manner which would result in a
dialectical shift in the student teacher's inquiry style. For
example, in the case where the supervising teacher is dialectical an
appropriate matching would be with an already dialectical student
teacher; other matchings with the teacher might more likely result
in a didactic shift in the student teacher's behavior. It would

be inappropriate to the goal of fostering dialectical seeking styles
to match a didactic student teacher with a didactic supervisor since
this pairing seems to foster didactic seeking. These results give
no clue as to how one brings about a dialectical shift in seeking
styles except in those cases where the student teacher already seems
to favor a dialectical mode of inquiry, or at least does not favor a
didactic mode. Hence, they offer no help with the majority of our
cases. We can surely conclude that in general student teaching per
se does not significantly modify the inquiry behavior of student

teachers in a dialectical direction. The problem of trainability of
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inquiry behavior was not directly explored in this research project,
however it is the principal aim of a forthcoming research endeavor

discussed in Chapter IX.

Student Teacher Ratings

As was previously mentioned, in addition to the test battery
administered to the supervising teachers, we had the opportunity to
collect data on the supervising teacher's rating of her student
teacher. Since it is our belief that inquiry and teaching are closely
related, it was not surprising to find that those factors describing
the student teacher-supervising teacher interaction which influenced
changes in inquiry behavior also were related to the student teacher
ratings. Thus there were some parallels between student teachers
ratings and changes in general inquiry.

Before these results can be discussed it must be emphasized
that the ratings were probably highly unreliable. The rating form
consisted of a series of 10 point scales ranging from "unsatisfactory
student teaching performances" (1), to "well prepared to begin teach-
ing . . ." (5) to "a performance rarely seen in student teachers . . ."
(10). If the scale were properly used one would expect a group of
student teachers to have a mean rating of about 5. However the mean
rating of our group was 7.3 with a standard deviation of 1.5. Either
these were exceptional student teachers or, more likely, their super-
visors felt compelled to rate them within a more socially acceptable
range, namely 5-10. This should be kept in mind throughout the section
dealing with ratings and all interpretations must be regarded accord-
ingly.

Three scores were extracted from the rating forms to accomplish
the analysis. The first score was the supervising teacher's overall
rating of the student teacher on her general effectiveness as a teacher.
The second score is the summation of three subscores rating the student

teacher on her flexibility in meeting, and using to an advantage,
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CORRELATIONS BETWEEN STUDENT TEACHER--SUPERVISING TEACHER DIFFERENCES

ON TEST BATTERY AND STUDENT TEACHER RATINGS AND
CHANGES IN GENERAL INQUIRY

Student minus Teacher

General Flexibility Totalb Change in?
Score Rating Rating Rating ?ﬁﬁﬁi:;
D Complexity® 10 08 08 08
D Lecture-Discussion 23 16 24 -18
D Inventory of Belief 31 28 28 15
D Word Association 32 43 36 17
D Closure-Flexibility 20 13 16 21
D Politics 26 14 22 30
D Focus Scan 15 27 17 00
D Education Scale -34 -40 _41 06
D Social Class -07 -13 -09 06
Student Seeking 34 34 30 28
Style
Téacher Seeking -25 -17 -26 -15
Style
D Seeking Style 41 37 39 31
Change in General 11 -03 05 17
Inquiry
Student GPA 34 29 31

§N=46
N=34

Co iias . . .
D indicates that the correlations are with the difference scores
resulting from subtracting the supervising teacher's score from the

student teacher's score.
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unusual or unexpected situations. The third score was generated by
simply summing over the total scores for the seven sub-categories on
the rating form, e.g., working with people planning for instruction,
command of subject and teaching materials, etc. Since the inter-
correlations among these three ratings scores were so high (.92 - .97)
only the total rating score will be discussed.

As was predicted, the supervisors rating of the student teacher
was related to the nature of the student teacher--supervising teacher
interaction. Further, this relationship appeared greater than the
relationship of the interaction to subsequent changes in inquiry be-
havior. Table 43 reveals that the student teachers' scores on the
dialectical-didactic seeking style variables were significantly
related to their ratings as student teachers. The direction of the
correlations indicates that dialectical seeking style was related to
high student teacher ratings and didactic seeking style was related
to low ratings thus affording some support to our position that
dialectical inquiry is important to teaching. The opposite trend is
apparent with the supervising teachers' seeking styles although the
correlations are not significant. Combining the scores of student
teachers and supervisors in the difference scores that we have used
to describe their interaction, we find that the greater the disparity
between student teacher and supervisor in the direction of the student
teacher being more dialectical, the higher the student teacher's
ratings from that supervisor.

Whereas in the above section we found a dissonance principle to
be descriptive of the dynamics of student teacher change in general
inquiry, comparisons of Tables 40 and 43 indicate that student
teacher ratings seem to have been assigned on a more direct basis.
The supervising teachers seemed to perceive those qualities we had
hypothesized as related to good inquiry as qualities desirable for a
teacher to possess. Notice that the supervisors had a mean score
approximately equal to those of the student teachers on lecture-dis-

cussion (Table 40). The supervising teachers were more stereopathic

(Inventory of Beliefs) and more subject-matter centered than the
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student teachers as a group. Yet in Table 43 we note that itigh
ratings were given to student teachers who exceeded their supervising
teacher in preference for discussion, non-stereopathy and student

rather than subject matter orientation.

Table 44

MEAN STUDENT TEACHER RATING CLASSIFIED BY STUDENT TEACHER AND
SUPERVISING TEACHER SCORES ON THE SEEKING STYLE PREDICTOR

Supervising Teacher

L M H
X 50.7 51.8 48.5 50.2
L g 6 6 2 14
M X 63 . 46 44.3 49.3
n 2 5 3 10
’ X 58 58.7 57 " 58.2
6 3 2 11
X 55.7 51.2 49.7 52.5
n 14 14 7 35

Table 44 is exactly analogous to the 3x3 grouping discussed in
the above section on changes.in inquiry behavior. The dependent
variable in this case is the mean student teacher total rating for
each particular cross-classification. The trends indicated by the
3x3 table confirm the directional relationships in the correlat-

ing matrix (Table 43). The more dialectical the student teacher

appeared on the test battery, the higher were the student teacher

ratings she received. Conversely, the more didactic the supervising
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teacher appeared, the higher the ratings she gave her student teacher.
Closer inspection of the table reveals that the dialectical student
teachers received what appear to be uniformly high ratings. The
ratings received by the student teachers with moderate scores on

the seeking style predictor are difficult to interpret. These sub-
jects are not readily classifiable as either dialectical or didactic
and thus it is difficult to account for the wide range of the mean
scores for these groups.

From the above analysis one would expect that student teacher
ratings would be correlated with the direction and magnitude of change
in inquiry behavior over time. However, Table 43 indicates that
they are unrelated; the correlation between the two is -.05. This

result was intuitively inconsistent since both change in general

inquiry and student teacher ratings were related to the student
teacher-supervising teacher interaction in a strikingly similar
manner. It was felt that if within-group variation were eliminated,
the correlation might be statistically visible. The mean scores
for change in general inquiry and student teacher ratings of the
nine groups in the 3x3 classification were therefore ranked and

the ranks of the group means were correlated. The rank order
correlation between average group (within the 3x3 Table) change

in general inquiry and the supervising teacher's average total
rating of her student teacher was .65.

If, for a moment, we consider these nine groups to be relatively
discrete in terms of the type of interpersonal interaction repre-
sented, and further consider the group means as representative
of the individuals within each group, we might speculate about
the indirect relationship between student teacher ratings and
changes in inquiry behavior. 1In other words, if these groups
represent non-overlapping states of affairs, then the mean scores
might well be representative of the group members. In such a
case, the .65 rank correlation might be representative of the true
case since it eliminates the within group variation presumably

due to measurement error. In the ideal situation we would expect
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such a relationship. However, here we have but two very small
samples of inquiry behavior in a rather special situation.

Further, we realize that there is more to teaching than inquiry;
even if we could accurately assess ''global inquiry'" the relationship
would not be perfect. Finally, teachers' ratings of their student
teachers are probably modified by a wide range of personal and
social influences which interfere with an accurate assessment of

the student as a teacher.

A second and rather powerful influence on the student-teacher
ratings is indicated by the .31 correlation between these ratings
and G.P.A. (p < .10). Evidently academic achievement as well
as seeking style was active in determining the ratings. Since

G.P.A. and seeking style are essentially unrelated in our group

(the correlation between G.P.A. and seeking style = .09) G.P.A.
can be considered as related to student teacher ratings independent
of seeking style. In Chapter IV it was demonstrated that G.P.A.
had little effect in accounting for inquiry behavior. If we consider
this as indicating independence between effectiveness of inquiry
and variations of G.P.A. for subjects within a limited range of
intelligence, it becomes obvious that there are other factors
which influence student teacher ratings than those related to
inquiry, in particular, factors more closely related to academic
achievement.

A number of times in this chapter we have taken the position
that inquiry and teaching are closely related. It is our position

that the Teacher's In-basket has a good deal of face validity in

that it sets forth the kinds of situations with which every teacher
must deal daily. Here we recall the distinction between the
preactive and reactive components of teaching made by Philip Jackson
(1966). The preactive component consists of those activities which
occupy the teacher in preparing for her class, i.e., those things
not immediatcly stimulated by direct student-teacher interéction.

The Teacher's In-basket simulates this preactive phase. The two

phases are related in that a teacher must adequately understand the
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personal and social problems posed by children in order effectively
to guide them in the learning process.

The effective teacher must be sensitive to problems, must
be able to formulate hypotheses and use available information
effectively to test those hypotheses and, most important, must
be willing to inquire. The willingness to inquire a number of
factors. The person must be comfortable with cognitive complexity
and disequilibrium because inquiry requires leaving a state of
cognitive equilibrium to pass through a state of disorganization
and uncertainty toward a hoped for state of reorganization and
higher understanding. However, with inquiry there are no guarantees
of reaching the goal. The inquirer must be willing to balance
the risk of inquiring against the risk of not inquiring. The more
comfortable she is with complexity and disequilibrium, the less
the perceived risk involved. Thus the inquirer must be willing
to become personally involved in the problems and the process of
resolution. This tendency for effective inquirers to become
personally involved was very obvious in the Teacher's In-basket.
Further, the inquirer must often make abrupt cognitive shifts
when new information is acquired.

The importance of inquiry to teaching is two-fold. First the
teacher must inquire effectively, be willing to risk and become
personally involved in order to understand in depth those factors
which will influence her students'academic, social and personal
development. She must be flexible enough to use the individuality
of her students to advantage wherever possible and work around it
only as a necessary second choice.

Secondly, the analyses imply that those factors which pre-
dispose one to be a good or effective inquirer are also related to
continuing development as an inquirer. Seeing teaching as an on-
going inquiry we would expect this development to lead toward
development of richer and more effective teaching.

A great deal of current research in inquiry and discovery

learning is focused on the enhancement of such processes in children.
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We would contend that research on pupil inquiry may be of limited
value without equal attention to teacher inquiry. Inquiry is not
a process that is likely to be sustained by students alone without
adequate participation and modeling on the parts of teachers. It
is only when both the teacher and student are participating in a
common dialectic wherein both are seeking and changing mutually,

that the highest forms of educative inquiry can occur.
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CHAPTER VIII

CONCEPTUAL TEMPO AND INQUIRY

Jerome Kagan has suggested that a dimension of human behavior
which is critical for problem solving and generalizes across situa-
tions, is the inclination to be reflective or impulsive. Reflection-
impulsivity is a dimension of behavior that Kagan describes as

the child's tendency to reflect upon the quality of a
cognitive product in contrast to an impulsive and
unconsidered response. The child who is prone to re-
spond impulsively in a difficult problem situation
(i.e., to initiate a reasoning sequence suggested

by the first hypothesis that occurs to him and/or
report an answer without sufficient reflection on

its possible validity) is more likely to produce

an incorrect response than the child whose natural
inclinations prompt him to reflect over the differ-
ential adequacy of several solution hypotheses and
to consider the quality of an 'about to be reported
answer.' (1965, p. 134)

Kagan reports that reflection has a tendency to increase with age, is
stable over periods of as long as twenty months, manifests generality
across situations and is linked to some fundamental aspects of
personality organization. The predisposition to be reflective or
impulsive was dubbed by Kagan conceptual tempo.

The research on conceptual tempo was sufficiently impressive
to suggest to us that such a dimension might be important for an
understanding of inquiry behavior. Kagan's dimension was relevant

specifically to the responses of individuals to situations with

high stimulus uncertainty. Surely inquirers in the in-basket
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situation were called upon to attend to an array of stimuli that
vary considerably in the amount of uncertainty inherent in then.
It was in order to make the total in-basket situation highly un-
certain that instructions were so vague. Most direction was ex-

pected to come from the inquirer herself.

The Measurement of Conceptual Tempo

At the time when this study was initiated the test for re-
flection-impulsivity that had been employed by Kagan was suitable
only for children. The most frequently employed instrument was
Matching Familiar Figures (MFF), a test where a single somewhat
complex stimulus figure was presented to subjects along with six
test figures, all but one of which differed in some small and
hardly perceptible way from the stimulus. The task of the subject
was to identify one of the test figures which was identical in all
particulars to the stimulus. Kagan had identified that on such a
task there were enormous individual differences in mean latency to
first response. Furthermore, the payoff for reflection was low
error rate, as reflected in the average correlation reported by
Kagan of -.48 between reflection time and errors on the MFF,

Our first task was to construct a parallel form of the instru-
ment which would be suitable for college age students. Using the
original Kagan figures as models we developed a 12-item test of
Matching Familiar Figures for college students. At the end of the
first year of the study we were able to shorten the test to nine
items. This adult form which we developed was palpably more dif-
ficult than Kagan's original form.

The cards with the stimulus figures and the six test figures
are presented to a subject one at a time. The examiner records
the number of seconds which elapse between the initial presentation
of the card and the subject's first response. In addition, he
records the total number of errors made by the subject across all
nine items. The two basic scores recorded for each subject were

average reflection time across items and total errors.
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To analyze these data, subjects are divided at the median on
average time and total errors. Since the negative correlation be-
tween time and errors is so strong, subjects whose reflection scores
are above the median generally are below the median on errors and
vice versa. A reflective is defined by Kagan as a subject whose
reflection score is above the median for the group and whose error
score is below the median. An impulsive is defined as any subject
whose reflection score is below the group median while his error
score is above that median. Subjects falling into the other two

categories are not used in Kagan's analysis.

Findings

The correlation between average time and total errors is
generally reported by Kagan to fall between -.40 and -.60. For the
present sample, the correlation was -.54 (N=56). When only those
subjects classified as dialectical or didactic were used, (N=46)
the correlation was -.56.

Table 45 shows the number of subjects falling into each of
the four categories for the present sample of 56 subjects. The
numbers in parentheses include only those subjects who fall into

one of the dialectical or didactic categories.

TABLE 45

NUMBERS OF SUBJECTS CLASSIFIED AS HIGH OR LOW
ON REFLECTION TIME AND TOTAL ERRORS, N=56;
NUMBERS IN PARENTHESES ARE FOR N=46

Low High
High 20 (19) 6 (4) 26 (23)
Total
Errors | .4 8 (6) 22 (17) 30 (23)

28 (25) 28 (21) 56 (46)
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We will begin this section with a brief comparison of the
present results to those reported by Yando and Kagan (1968) with
experienced teachers as subjects. Table 46 shows the means and
standard deviations for reflection time and total errors for the
subjects classifiable as clearly reflective or clearly impulsive

in the two studies.
TABLE 46
COMPARISON OF AVERAGE REFLECTION TIME (IN SECONDS)

AND TOTAL ERRORS® MADE FOR PRESENT SAMPLE
AND SAMPLE REPORTED BY YANDO AND KAGAN (1968)

Present Sample Yando & Kagan

Reflectives Impulsives Reflectives Impulsives
(N=22) (N=20) (N=18) (N=15)
Ave. Time 81.3 41.9 60.9 15.7
Range (62-132) (19-55) (43-89) (11-22
Total Errors| 1.05 5.14 2.6 7.8
Range (0-2) (3-16) (0-5) (7-11)

aKagan form of MFF composed of 12 items; present form of 9 items

Our present group clearly appears to be more reflective.
Differences in errors is attributable to the fact that the Yando-
The difference in
The
items used in the present study (see example in Figure 20) may be

Kagan test had 12 items compared to our nine.

reflection time is probably a function of item difficulty.

more difficult than those used by Yando and Kagan.

We anticipated that the tendency to be reflective would be
related to dialectical seeking predisposition because dialectical
behavior requires, among other things, that the person take time to
consider alternative hypotheses and courses of action. Such a trend
did in fact exist within our subject sample. Of the dialectical
group 48% were reflective and 33% impulsive. The opposite trend

was apparent in the didactic group where only 28% were reflective

and 48% were impulsive.
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FIGURE 20

SAMPLE ITEM FROM ADULT MATCHING FAMILIAR FIGURES TEST
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A number of comparisons were now made between the reflective
and impulsive groups in terms of their respective scores on the
various determinants of inquiry. Although no single difference
between the two groups was great enough to reach statistical
significance (p<.05), in every case but one the differences were
in the predicted direction. Reflective subjects were more complex,
preferred discussions over lectures, were less stereopathic, were
greater risk takers and were more fluent in making word associations.
Further, the reflective subjects were scanners, more student
oriented, less test anxious and less defensive than the impulsives.
Only in terms of politics were the impulsives more dialectical
(related to liberal politics). The reflectives were also superior
to the impulsives in grade-point-average, Reading scores and perform-
ance on the tests of the CQT. Although it must be remembered that
none of these differences was significant, the fact that all of the
differences (with the exception of politics) were in the expected
direction indicates that a rather strong trend is in evidence.

Since there appeared to be a discernible relationship between
the inquiry predictors and reflection-impulsivity, we expected a
similar pattern for the inquiry performance measures of the Teacher's
In-basket. Once again, the differences between individual mean
scores of reflectives and impulsives did not reach a level of
statistical significance. However, as with the seeking style pre-
dictors, the direction of the differences favored the reflective
subjects. During both administrations of the in-basket the reflective
group exceeded the impulsive group in General Inquiry, Competence and
Problem Sensitivity. Reflectives were superior to impulsives on
Information Sources only during Administration II. Surprisingly,

the Time variable failed to distinguish between the two groups.

Reanalysis of Conceptual Tempo

We had long speculated that it might be unnecessary to eliminate

subjects from analysis of conceptual tempo who did not fall into
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either of the two clearly defined categories of reflection and
impulsivity. In the Yando and Kagan study 30% (13 of 43) subjects
were eliminated; in our own study 25% (14 of 56) were dropped.

When dealing with already small samples such a mortality rate can be
disconcerting.

What could be said about subjects who were low in reflection
time, but made few errors? What of those who reflected at length,
but erred mightily nevertheless? Our predilection was to expand the
notion of conceptual tempo to include those two hitherto segregated
groups of subjects. Might not the low reflection-low errors subject
be an individual who reflects as long as necessary to make a
decision? In the present study this group reflected an average of

51.17 seconds per item--not an eternity, but surely sufficient for

them to make a decision in the face of uncertainty. The high re-
flection-high error group, in contrast, seemed merely inept. They
reflected an average of 79.37 seconds before responding to an item.
They averaged 3.3 errors for the nine-item test.

Our hypothesis was that inquiry effectiveness, as measured by
the general inquiry score, would relate to performance on MFF in the
following order from highest to lowest: (1) low reflection-low
errors, (2) high reflection-low errors, (3) low reflection-high

errors and (4) high reflection-high errors. We thus treated the

ability of responses was as important as their preceding latencies.
Since the two middle groups (Kagan's reflectives and impulsives)

were about three times the size of the two polar groups, the middle

groups were each broken down into three subgroups on the basis of
error rates.

Figure 21 represents the relationship between this way of
categorizing MFF performance into eight groups and scores on the
general inquiry variable. There is a clear, though hardly
monotonic, trend in the predicted direction. The low scores for
Group 4 and the high scores for Group 5 indicate that accuracy alone

will not predict inquiry performance. The reversal in inquiry
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FIGURE 2I

MEAN GENERAL INQUIRY SCORES
FOR EIGHT REFLECTION-IMPULSIVITY GROUPS
ADMINISTRATIONS | AND II

168 —
166 —
164 -
162
160 —
158 -
I56 -
154 -
152 -
150 -
48 —
146 -
144 —
142 —
140 -
138 -
136 —
134 —

GENERAL INQUIRY

| | 2 3 4 85 6 T 8
N8 7 8 T 8 6 6 6 &

| REFLECTION-IMPULSIVITY GROUPS

Group | - |ow reflection, low errors —— Administration |
Groups 2-4 high reflection, low errors — —— Administration ||

Groups 5-7 low reflection, high errors
Group 8 high reflection, high errors
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performance of these groups indicates that there must be a balance
between reflection and accuracy. Those people who are reflective,
but not clearly superior in accuracy, may be poorer inquirers than
those who are impulsive, yet do not completely sacrifice accuracy
in their problem solving.

We now wished to examine the relations of our scaling of the
MFF and both the predictor variables and the individual inquiry
criterion variables. In order to increase the variability of the
MFF score each of the eight categories was divided in two, thus
yielding a 16-point scale. Subdivisions were again made on the
basis of error rate. When errors were equal average time was used.
The resulting scale was therefore predominantly a measure of
decision accuracy and only remotely a measure of decision-time.
We called this measure the Reflection Accuracy Index. High scores
reflect low error rate and warranted reflection time; low scores
represent high error rate and unwarranted reflection time. Scores
on the RAI correlated -.67 with total errors and +.10 with average
time,

Table 48 shows the correlations of the inquiry predictor scores
with MFF average time, total errors and the derived Reflection
Accuracy Index. In general, the correlations between the inquiry
predictor variables and RAI are of a greater magnitude than with
either of its two components, average time and total errors. The
significant correlations between RAI and the Reading and CQT scores
indicates that this index, like reflection-impulsivity, is related
to intelligence. It is the combination of time and errors which is
significantly related to intelligence in this sample and not the
components taken separately. Interestingly, RAI is negatively
correlated with defensiveness and Rorschach Dd%. It will be recalled
that both defensiveness and the tendency to respond to small details
cn ink blots were also negatively related to inquiry performance.
The relationship of RAI to general seeking predisposition is
indicated by the correlation of .31 with the summary seeking style

predictor variable.
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TABLE 47

CORRELATIONS OF 16 PREDICTOR SCORES WITH MFF AVERAGE TIME,
TOTAL ERRORS AND THE REFLECTION ACCURACY INDEX, N=56+

Variable Average Time Total Errors RAI
Complexity -08 15 15
Lecture-Discussion 10 -04 14
Inventory of Beliefs -06 . 10 18
GPA -01 06 15
Word Association 08 30 21
Closure Flexibility 11 07 17
Syllogism-Risk -04 21 16
Test Anxiety 07 02 02
Defensiveness 08 02 -25
Politics 09 04 03 *
Block Design 05 -01 05
Stroop 21 -27 -14
MSU Reading -10 20 26
CQT Numerical 13 07 25
CQT Total 10 20 28
Rorschach Dd% -02 -21 -24
+

For N=56, the probability of reaching a correlation >.22 by chance=.10,
the probability of reaching a correlation >.27 by chance=.05, the

probability of reaching a correlation >.31 by chance=.01.
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Table 49 indicates that both total errors and RAI are
significantly related to inquiry performance. In most cases,
average reflection time is unrelated to measures of inquiry behavior.
The addition of the 14 subjects not previously classified as either
reflective or impulsive seems to have altered the relation of re-
flection time and inquiry. Where reflection time was previously
held to be related to inquiry (when only reflective or impulsive
subjects were considered), it now seems that accuracy is more
important to inquiry and reflection is related only to the extent

that it determines decision accuracy.

Discussion

We have demonstrated in this chapter that the construct invented
by Jerome Kagan, reflection--impulsivity, relates moderately to the
variables central to the present inquiry in the predicted directions.
Kagan's notion that there are individually consistent predispositions
to be reflective or impulsive in the face of situations embodying
stimulus ambiguity or uncertainty was hypothesized to relate to the
manner in which individuals would deal with an inquiry situation which
was constructed in order to be ambiguous or uncertain. It was observed
that reflectives were generally more effective inquirers than
impulsives as would be predicted by the theory. Further the reflective-
impulsivity distinction was seen to relate to the determinants of
inquiry as defined in the prediction portion of this study. However,
the error-rate component of the conceptual tempo construct appears
far more important than the amount of reflection time itself.

We have also demonstrated that those categories normally
omitted from reflection-impulsivity analyses are also related to
the inquiry predictors and inquiry behavior. The relationship be-
tween inquiry and errors on the MFF is fairly straightforward and
intuitively simple. All other things being equal, the more accuracy
with which an individual makes judgments, the more effective will

be her inquiry.
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| TABLE 48
CORRELATIONS OF MFF AVERAGE TIME, TOTAL ERRORS AND
REFLECTION ACCURACY INDEX WITH INQUIRY-PERFORMANCE MEASURES, N=56"
Variable and
Administration Average Time Total Errors RAI
General Inquiry I 03 19 32
General Inquiry II 00 24 25
Competence I -04 15 24
| Competence II 12 19 20
| Problems I 00 20 27
Problems II 00 23 24
Time I 07 17 06
Time II -17 22 23
| Bits I 08 16 17
Bits II 02 03 -04
Sources I 09 11 . 27
Sources II -15 20 18
Shift I 12 09 24
Shift II 03 06 05
Shift Ratio I 20 -04 21
Shift Ratio II 16 -06 -11
Problem Solving Bits I 12 -10 04
Problem Solving Bits II -04 03 -03
Problem Solving Ratio I 08 -30 -16
Problem Solving Ratio II -07 10 00
L-Bar I 00 -31 -18
L-Bar II -10 14 08
1 TFor N=56, the probability of reaching a correlation >.22 by chance=.10,
| the probability of reaching a correlation >.27 by chance=.05, the

N probability of reaching a correlation >.31 by chance=.0l.
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Our analyses also raise some questions about conceptual tempo
as a construct. By removing subjects who do not fit the reflective-
impulsive dichotomy Kagan may consistently confound reflection and
accuracy. It may be that many of the variables, such as intelligence
or reading ability, that correlate consistently with reflection
time, are in fact correlating with that aspect of reflection which
involves the ability to make accurate discriminations. Would this
totally invalidate Kagan's construct? Clearly not. We learn from
his analyses that, in a situation embodying high response uncertainty,
accurate decisions are usually contingent upon adequate delay of the
impulse to respond.

It would appear that this tendency to delay long enough to
ensure decision accuracy is related to problem sensitivity and
inquiry competence. The sensing of a problem entails reflection,
both prior to reacting to a discrepancy and, subsequently, in order
to act upon it. Inquiry competence is very much like decision
accuracy. It requires persistence and sensitivity. Whether due to
the reflection component, the perceptual accuracy component or,
most likely, the combination of both, our adult version of the Kagan
MFF Reflection-Impulsivity Test correlates with the predictors and
measures of inquify. As such it adds something to our understanding

of the dynamics of inquiry.




CHAPTER IX
GENERAL DISCUSSION: ELEMENTS OF A THEORY OF INQUIRY

The Rabbis of the Talmud asserted that a biblical passage
could be interpreted at any one of four levels. The first level was
that of plain meaning (in Hebrew, p'shot). Here the nature of the
explanation given was nothing more than an attempt to convey with no
embellishment the direct literal meaning of the text. The second
level was that of interpretation (in Hebrew, d'rash). Here an attempt
was made to go beyond the literal meaning of the text and arrive at
its intended somewhat deeper meaning. The third level of interpretation
used by the Rabbis was that of the hint (remez) or speculation based
on the most tenuous of evidence. Here the purpose of the Rabbis was
to use the text as the starting point for rather elaborate and often
hardly tenable flights of fancy. There was yet a fourth level, that
of the secret or mystery (sode). At this level of interpretation it
was assumed that the text did not mean what it seemed to say, but
rather something totally different. Often this interpretation was
based not on the contents but rather on some aspect of its form, such
as the number of letters or the pattern of spacing between syllables.
It is at this level that the numerological interpretations of the
scriptures were often made. It is at this level that the Kabala, or
mystical literary tradition, was developed. It was clearly the level
of interpretation that went farthest afield from the literal meaning

of the text. The four levels are summarized in the Hebrew acronym
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PRDS, pronounced pardes, meaning orchard.

The discussion of a long and involved piece of behavioral
science research involves levels of analysis and interpretation n»t
unlike those employed by the Rabbis of the Talmud. Surely we must
describe the literal meaning of the data. This is what we have attempted
to do in the chapters which have preceded this one. It is also our
responsibility to offer interpretations of the findings in the light
of the theoretical formulations which gave rise to this research and
other considerations which may have come to our attention in the
intervening period. This has already been done to some extent in
earlier chapters and will be extended in the present one.

It is also the role of the scientist to use his data for
speculation. Such speculation will usually range from the most con-
servative attempts to interpret trends all the way to unbridled
forays into scientific prophesying. There are times when the
investigators cannot resist the temptation to leave the substance
of their data behind and to seek meanings and directions for which
little or no basis can be found in their reported work. In the 95%
of such cases when prophecies fail, the predictions are usually com-
passionately forgotten. On those rare occasions when predictions
are borne out, the fortunate prophet is hailed as a brilliant sooth-
sayer.

The present chapter will deal with some unfinished business at
the level of d'rash, a number of speculations at the level of remez
and, dispersed among them, a few unblushing contributions that must
be categorized as sode. We shall begin with a discussion of the
historical context of research and theory within which this research
was conducted. We will then examine some contemporary thinking in
linguistics which bears formal resemblance to aspects of our work.
Contemplated research on the process of inquiry in medicine will then
be described. The chapter will continue with a discussion of methodo-
logical questions raised by this study and a note on some limitations
of the concept of inquiry which directed our research. The chapter

will conclude with references to the relationship of learning to inquiry.
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Patterns of Psychological Theory and Research

We have been observing over the past decade a rapidly accelerating
shift from older psychological positions to new ones. The fields of
cognitive psychology and learning appear to be moving from the classical
S-~R paleo-behaviorism to a neo-behaviorism of more cognitive or even
mentalistic bent. The emphasis on merely describing observable
behaviors is being replaced by an insistence that one speculate about,
model and attempt to describe intervening intellectual processes. It
would be difficult to point to a single contribution which heralded
this shift in concern. No doubt the recognition by the neo-behaviorists

that complex processes, especially language-related, could not be

discussed without positing increasingly complex mediational terms

was a factor (even though camouflaged by the required myth of mediational
"'responses''--ignoring that for a response to be 'mediate' rather than
im-mediate is for it to lose its major virtue as an operational con-
struct). No doubt seeing the behaviorists so willing to posit 7
mediating responses encouraged moribund mentalists to emerge from
their hiding places.

Despite a premature obituary by Howard Kendler, the cognitive
position had never become entirely extinct. Based on the criterion
of amount of empirical research generated by Gestalt theory, the
previously most influential cognitive psychology, Kendler had con-
cluded that the cognitive position was either asleep or dead.

Sometime in the middle 1950's cognitive psychology's long

hibernation began to end. The work of Bruner, Goodnow and Austin

(1956) dealt unabashedly with the study of strategies of concept
attainment. At about the same time the Carnegie Tech group of
Newell, Shaw and Simon (1958) began to develop their information
processing models for the computer simulation of complex problem
solving processes. Contemporaneously Noam Chomsky (1956) developed
a transformational approach to the study of linguistics which con-

stituted a direct attack on the behavioristic Bloomfieldian position

in linguistics that had dominated that field for so long in this
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country. The work of Hebb (1960) became much more popular during

that time with his neurophysiological theorizing about the nature of
central processes. Hebb's bold statement to the American Psychological
Association on the occasion of his presidential address emphasized the
need to eschew mere behavior as the total subject matter of psychology
and to return to the study of the mental processes that had originally
been the heart of the discipline. As Hebb insisted, " . . . let us
press on with the serious, persistent, and if necessary daring exploration
of the thought process by all available means.'" (ibid, p.745) He did
not argue that the behaviorist revolution had been unnecessary. Far
from it. The behaviorist revolution had been a necessary stage in

the development of our behavioral science. But the stage was now

set for a new actor.

In 1960 a book appeared which attempted to bring a theoretical

synthesis to the hitherto disparate approaches of transformational
grammar, psychoneurophysiology, information processing models and the 1
general cognitive tone of much of the new writing. This book was

Plans and the Structure of Behavior by Miller, Galanter, and Pribram

(1960). It was rough, incomplete, frequently imprecise, exciting,

stimulating and thoroughly irreverent. Far from the last word on the i
subject, it was barely the first. But it managed to emphasize the
importance of planfulness, systematic or structural analysis of
behavior and the reasonableness of the analogy between the computer

and the mind of man as information processing systems. It also re-
acquainted psychologists with the important role played by the think-
ing of John Dewey before the turn of the century. Dewey had anticipated

the inadequacies of the reflex arc even before Thorndike and Watson

had insisted upon its centrality as the major unit of American psy-
chology.

It is clearly no accident that the middle 1950's also heralded
a renaissance in American recognition of and excitement with the
genetic epistemology of Jean Piaget. A body of research and theory
that had been both substantively and methodologically unpalatable

to American psychologists suddenly became the source for many exciting
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ideas. Whereas in 1955 the number of references to Piaget in the
psychological literature were surely few, by 1965 he was unquestionably
the major force in child psychology.

The field of education was not impervious to this new trend.

The middle 1950's saw the growth of the new curricula in mathematics
and science which emphasized cognitive processes, discovery learning
and heuristics. The spirit of this curriculum revolution was captured
by Jerome Bruner in The Process of Education (1960). The speed and
vigor of this revolution has abated very little since the publication
of that book.

In 1968 we observe that the revolution continues to grow. Lin-
guistics has been increasingly dominated by the transformational posi-
tion (Chomsky, 1965). In our personal opinion the Cartesian Innate
Idealism of Chomsky's language acquisition theory will turn out to be
excess baggage in what is essentially a return to cognitive theorizing
about the nature of language. (Somewhat ironically, the movement which
has paralleled cognitive psychology in popularity during the 1960's has
been the radical behaviorism of B.F. Skinner thus leaving the old main-
stream a now-dry creek bed.) More frequently than ever, accounts of
complex human cognitive processes are advanced in the language of
information-processing.

It is in this spirit that our current studies of inquiry are conducted.
They reflect the common concern in this decade of both psychology and
education for better understanding of the characteristics and determin-
ants of the most complex human problem solving processes. It is a return
of psychology to the discipline William James knew as The Science of
Mental Life.

Linguistics and Inquiry

The new look in the science of linguistics has double signifi-
cance for the research we have been conducting. We have already
discussed the manner in which the Chomskyan rationalism and emphasis
upon underlying mental processes has been but one reflection of the

general trend in the behavioral sciences toward increasingly cognitive
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explanations for behavior. There is more, however, to the work of
Chomsky that is relevant to our present theorizing about inquiry.

Chomsky calls us to recognize that the most important distinction
to be made in linguistics (and possibly in any behavioral science)
is between performance and competence--that is, between the observable
sequences of behavior which anorganism displays and that underlying
set of rules or operations without which the observed behaviors could
not have been generated. Chomsky develops ingenious arguments which
cannot be adequately reiterated here, to demonstrate tha® it is
impossible to account for certain distinctions, innovations and/or
linguistic productions of which we are capable without positing an
underlying system of grammatical competence. He therefore proposes
that we analyze language through examining speech behavior as a function
of an underlying set of rules and principles which serve to transform
the deep structures of the language into the surface structures of
speech through which we communicate. This distinction between deep
and surface structure is a fundamental one for Chomsky.

A favorite example that Chomsky uses is the following: Let us
take the two sentences ''John is easy to please" and "John is eager to
please." On the surface, they appear to be structurally identical.
Yet, as native speakers of English, we recognize that one of the
sentences can be nominalized (that is, the entire sentence can be
transformed into the noun phrase of a new sentence) while the other
cannot be so nominalized. Thus, whereas the sentence ''John's eager-
ness to please was remarkable'" is acceptable in English, the nominaliza-
tion "John's easiness to please' is clearly unacceptable.

Chomsky maintains that speakers of English do not make the error
of attempting to nominalize the latter sentence. Clearly then,
speakers of English recognize the difference between these two
sentences, identical though they be in surface characteristics. That
is, native speakers of English may have some understanding, albeit
intuitive and unconscious, of the difference in deep structure between
these twn sentences. Our speaking of English, Chomsky asserts, is

directed by such deep structure rules.
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It can be reasoned that much of complex human behavior can be
analyzed in the same terms as Chomsky's analysis of speech behavior.
That is, we may view the complex sequences of surface behavior, be
they motor, verbal or both, as surface structures of infinite potential
varieties generated through the regular and lawful operation of an
underlying deep structure of quite finite rules and principles. The
job of psychology then is analogous to the job of linguistics. Just
as the linguist is responsible for identifying that finite set of
rules which underlies and is capable of generating the potentially
infinite set of speech behaviors, so the responsibility of the psy-
chologist is to identify that underlying set of psychological rules
which is capable of generating the potentially infinite set of human
behaviors. That is, to say the least, a rather gargantuan task.

Jenkins (1968) believes that this is a reasonable approach to
the study of behavior. He describes how members of his institute
staff are using precisely such an approach in an attempt to understand
the behavior of children when dealing with certain Piagetian tasks.
They are attempting to go beyond descriptions of what the children do
in order to generate that system of rules which is capable of accounting
for the wide variety of their behaviors.

Linguists refer to that set of rules which can generate all
acceptable sentences of a language and none of the unacceptable
sentences as the grammar of the language. We see as an ultimate goal
of the research program described in this report the development of
a grammar of inquiry. Such a grammar would consist of the set of
underlying rules or operations through which we can explain the
enormous variety of individually different sequences of actions,
queries and decisions that characterize the observed inquiries of
subjects. The present research serves as a small beginning for such
an effort. The next stage would entail an attempt to write a computef
program to simulate the inquiry performance of in-basket subjects.

One of us (R.M.P.) is currently working on such a project based upon

careful analysis of the complete inquiry protocols of a few subjects.

If such a program could be made to work it would be a first approxima-
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tion to the grammar of inquiry.

Method and Theory

Highly relevant to the studies described in this report is the
seminal work of the Dutch psychologist, A.D. de Groot (1965). His
general approach to research, the Selzian tradition in which he works,
his relation to the general information processing tradition, all
are extremely compatible wifh the thinking that generated the present
studies. We will examine a series of statements made by de Groot to
characterize his research Jnd the manner in which it parallels our
own. These quotations will be taken from his chapter in a recently
published symposium (Kleinmuntz, 1966, pp. 19-20). He begins by

describing his research goals and methods.

First, the research is directed toward systematic description
of cognitive phenomena rather than to strict hypothesis test-
ing. Second, we keep machine simulation in mind, but we hard-
ly do it as yet. Third, the experimental settings are often
more like real-life than the strictly controlled artificial
conditions of the laboratory. Fourth, extensive use is made
of introspective techniques of vdrious kinds. Fifth, as a
result, protocol coding and interpretation are of crucial
importance (and consume a large part of our time). Sixth,
prospective outcomes are expected to be primarily valuable
to the extent we succeed in providing adequate, systematic
process descriptions, possibly to be used as a basis for sim-
ulation.

The emphases which he makes are precisely those we have made

at the introduction to this research. We too are concerned at this
stage of our research primarily with developing a systematic descrip-
tion of cognitive phenomena. It is for this reason that much of our
work is directed toward the identification and clarification of
parameters of this process rather than in exploring the manner in
which they can be controlled and modified.

We too emphasize the importance of studying cognitive phenomena

in situations which simulate real life, rather than in the totally -~

N
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artificial settings that have characterized the psychological
laboratory. The very advantages which memory drums and nonsense
syllables bring to experimental psychology by virtue of their
capacity for raising internal experimental validity seriously
impair their claim to external validity.

Like de Groot, we too make extensive use of introspective
techniques. Also like de Groot our introspective techniques bear
very little resemblance to those of Titchener. Again, like de Groot,
we spend what many (ourselves included) would consider an inordinately
large amount of time in the analysis, coding, reanalysis and recoding
of the protocols generated by our subjects.

de Groot elaborates on his ideas in the form of a series of
assertions or statements. We shall repeat only the first six of

these and comment on their relations to our own thinking.

I. It is worthwhile and scientifically important to
try one's hand at a descriptive analysis of high level,
complex, cognitive processes on the basis of experi-
mentation in a real-life-like setting.--A statement of
valuation.

II. It is worthwhile and scientifically legitimate
practice to collect data by means of introspective
experimentation: "Systematic introspection,' 'thinking
aloud" and the like.--A statement of methodology.

III. A process of directed thought (for example, in
problem solving) can be conceived as a linear sequence
of operations that are actively carried out by the
subject according to a system of linkings governed by
laws.--A statement on the theoretical model used.

IV. The system, mentioned in III, is characterized

by a hierarchical structure of operation dispositions
--"solving methods," "typical problem transformations,"
"heuristics''--ordered by co-and subordiration, priority
rules, outcome (for decision) criteria, etc.--A state-
ment on the model again.

V. From experimental evidence and analysis, it must
be possible to develop an ordered classification of
human mental operations to cover every method, trick,
heuristic, transformation that may be instrumental in
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productive thinking (problem solving, creativity included).
--An expectation of sufficiency.

VI. It must be possible systematically to relate the
taxonomy (IV) as described largely from introspective
experimentation, to the outcome of statistical analyses

of cognitive achievements such as factor analytical studies
of mental test performance.--An expectation of a corres-
pondence between two systems. (de Groot, 1966; pp. 20-22)

de Groot's elaborations reflect\our own feelings that not only
are the kinds of thinking-aloud or introspective methods which we
have employed defensible in this research; they are indispensible
given the objectives of the current investigation. We would differ
from de Groot mainly in an additional item on our research agenda.
This is the somewhat uniquely American preoccupation with not only
describing the nature of phenomena but also identifying the systematic
individual differences that accrue to the behaviors being studied.
David Bakan (1968) has suggested that the Americanization of Wundt by
Cattell and Hall involved essentially taking the experimental psy-
chology of that German scholar and placing it in an individual
difference mold about which Wundt had never dreamt.

With de Groot we feel strongly that the responsibility of those
who would study thought processes is not to avoid introspection but
rather to employ it most effectively. We see introspection not only
as a source for generating hypotheses Lut also as a means for testing
them. We do not believe that there is an isomorphism between the
introspected or retrospected protocol of subjects and their thought
processes. Introspection and retrospection are behavior in the same
way that eyelid blinking or serial learning constitute behavior. If
we can predict the contents of introspective protocols and effectively
and reliably categorize them we have made an important scientific

advance. We might further add that the widespread use of "verbal

reports" in psychophysical research sustained introspection under a

useful alias for many years. The systematic employment of introspective

protocols as the basis for developing computer simulations of human
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cognitive processes has effectively dampened the clamor of criticism
usually aroused by introspectively oriented research. We should hope

that research such as our own will help advance this cause.

The Role of Simulation in Psychological Investiggtion

We must also agree with de Groot's emphasis upon the need for
real-life-like settings for the study of human behavior. It is here
that we as psychologists are caught in a major bind. On the one hand,
in order to maximize the internal validity of our measurements we
must develop highly controlled settings wherein we can govern our
research. This has long been recognized as a necessity, but it is
likely that the behavioristic tradition in America over-emphasized
the importance of reliability and control to the detriment of that
other equally important factor in the development of experimental
settings, that of external validity (Campbell and Stanley, 1964). We
must also in our many experiments attempt to maximize the similarity
between the conditions in which the behavior studied is examined and
those other conditions, whatever they may be, to which we may ultimately
wish to make inferences. That is, not only must we be concerned
that the individuals whom we study as a sample are in fact repre-
sentative of that human population to which we wish to infer the
results of this experiment, we also must be concerned that the
experimental conditions can serve as a sample from which to make
inferences to a population of real-life conditions which are often
our most important concern. Needless to say this latter principle
has rarely been sufficiently worrisome to the experimental psychologists.
It is of primary importance to us, however, as it is to de Groot.

We believe that the methods of simulation (we speak here of
situational, not computer simulation) have great potential for serving
as the ideal middle ground between the total artificiality of the
typical experimental psychology laboratory and the wholly uncontrolled
environment of the behavioral ecologist studying organisms in their

natural habitats. In the simulation approach we espouse, the attempt
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is made by the investigator to create an artificial environment

that resembles the real-life environment to which inferences are

to be made as closely as possible. However, careful control over

every input into the situation is maintained and elements of the
situation can be experimentally manipulated as needed. In both our

own work and de Groot's, the emphasis heretofore has been on identifying,
classifying and measuring the behavioral parameters that can be

observed in these simulated settings rather than in manipulating them
experimentally. It will be only a short time before we begin such

experimental manipulations of our own.

Research in Medical Inquiry |

We have already begun plans for a series of descriptive and
experimental studies of inquiry in medicine. These studies will
begin with systematic observations of the inquiry behavior of
physicians Zn vivo. These observations will be used to develop
a tentative model of medical inquiry sufficient to allow develop-
ment of a series of simulations similar to medical in-baskets.
(We find that the term basket has unfortunate connotations to ,
physicians. We therefore will simply refer to them as illness
simulations.) E 1

Diagnosticians identified by the medical community as i
eriterial physicians will then be carefully observed working with
the simulation materials. Their patterns of sensing, formulating,

searching and diagnosing will be intensively analyzed directly

and through subject retrospection using videotape playback to
stimulate their recall (Bloom, 1954; Kagan and Krathwohl, 1968).
In this manner we hope to develop empirically-based criterial
models of medical inquiry.

Our next task will be tc train medical students to match
criterial models of medical inquiry. A series of experimental treat-
ments will be studied. These will include didactic teaching of

strategies of medical diagnosis; demonstrations of medical inquiry
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by live physician models; demonstration with videotaped physician
models; and use of written descriptions of the inquiry behavior

of model physicians.
If what is learned under such conditions is a deep structure ;

grammar of inquiry, it may be acquired much like the grammar of a

language. A young child learns the grammar of his first language
through imitation and modelling, not through didactic instruction in
rules and principles. We are hypothesizing that through creating
for the medical student a careful sequence of inquiry experiences

involving criterial models of medical inquiry we can modify the
medical neophyte's inquiry performance in desired directions.

The Generality of Inquiry

In examining the limitations of this study we must not forget
that a question left unexamined is that of the gemerality of inquiry
as a process. Schwab (1964) has cautioned against treating inquiry

as a unitary or universal set of principles or operations. He states

. . enquiry, as here conceived, is not a universal
method or logic. There are differences among enquiries

in science. There are even greater differences between
scientific enquiry and enquiries which aim at decision

and action. There are further differences between these
and the activities appropriate to objects of art. Enquiry ‘
is far from being a universal logic. On the contrary, ;
it is only a generic envelope for a plurality of con-

crete enquiries. Each one arises in relation to a specific
subject matter and the essence of each lies in its own
substantive conceptions, its own data, and its own
questions asked and answered. It is enquiries in their
plurality and concreteness with which we are concerned.

It is thus clear that we cannot generalize from the principles
of effective inquiry in the Teachers In-basket to principles of
effective inquiry in general. It is likely that what constitutes
effective inquiry in any situation will be a function of the concrete

demands of that situation and whatever logic is inherent in the
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discipline of which that situation is representative. It may yet
turn out that such a generality is quite pervasive. Ultimately this
question must be answered empirically.
Some evidence for the possible generality of inquiry comes

from its predictability in this study. It will be recalled that we
were able to define a cluster of determinants of inquiry behavior
in this situation. It is further clear that this cluster is not
radically different from combinations of comstructs used to character-
ize similar kinds of behavior ia other settings (e.g., Harvey, Hunt
and GSchroeder, 1961; Stern, Stein and Bloom, 1956). It appears that ]
as an individual assumes a more polar position with respect to his |
personality style, the matter of situational specificity becomes
less important in predicting his likely coping behavior. As the
individual moves toward the less differentiated part of the distri-
bution of styles, situation specificity may be the major determinant
of his inquiry behavior. h ’

To discuss the generality of inquiry is more than to describe i
the consistency of individual behavior across situations. We must
also discuss the relations between that process we have herein
called inquiry and the variegated processes investigated by
psychologists under the heading learning. It is to a consideration

of that contrast that we now turn.

Learning and Inquiry

This research had its roots in philosophy. More specifically,

the writings of John Dewey stimulated our thinking about inquiry and
the manner in which it might be studied. Contrasting Dewey's con-
ception of inquiry with current characterizations of problem-solving
and learning in psychology led directly to the research approaches
reported in this volume. It is now necessary to reflect on the
research we have completed and to ask how it might articulate with
the constructs and controversies which dominate both psychology and

education today.
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Learning is traditionally defined as 'a change in behavior
caused by experience." More accurately learning is a process which
is inferred from an observed behavioral change. The purpose of that
definition is to distinguish learning from that class of changes
usually called maturation. It is of much less use in distinguishing
learning from inquiry.

A number of alternative comparisons seem possible. We could
view learning and inquiry as two totally separate domains. An
individual is either learning or inquiring, never both. Such a
proposition would necessitate the positing of generally separate
underlying processes, conditions and determinants for learning and
inquiry. This seems very unlikely.

Another alternative is to consider the two processes related
as genus to species. But which is to be the general case and which
the specific? Gagné (1965) would consider learning the general set
and inquiry as the highest form thereof. Dewey (1938) might insist
that the inquiry paradigm is most general and learning a special
instance of inquiry.

A cat in a problem box who must discover the mechanism which
will allow him to escape is engaged in a primitive form of inquiry.
A consequence of his activities is a relatively permanent change in
behavior, i.e., learning. The subject in the Teacher's In-Basket is
surely engaged in inquiry. We also have reason to believe that some
subjects change subsequent inquiry behavior on the hasis of inquiry
experience. Here again, we see learning result from inquiry.

Clearly not everything is learned via inquiry. Much of human
learning is accomplished by being taught. The student does not
construct, discover or independently invent the necessary solutions;
they are provided to him by a teacher. Much of the current argument
over the learning by discovery issue (Shulman and Keislar, 1966) is
based on the question of whether learning from being told is as
effective as learning by inquiry. The research findings suggest
that when the objectives of learning are specific and reproductive,

retention and transfer are most readily effected through carefully
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guided didactic teaching. When the objectives involve the learning
of principles or general heuristics, having the student discover the '
principle through independent inquiry leads to longer-term retention ;
‘ and broader transfer.

6 | At this stage of our inquiry into inquiring we must leave most

of the question of learning unanswered. We would speculate that

both learning and inquiry are aspects of a more general process of

knowledge acquisition. What we call by these different names are

merely different manifestations of an underlying set of processes. :
;E This surely does not mean that we will eventually find that
such higher forms of learning are merely concatenated forms of
?F classical and operant conditioning. We would anticipate that

accounting for inquiry behavior will require the positing of far

more complex mental processes than the reflex arc. These will be

regular, systematic and lawful, in no way mysterious or occult.

The principles determining inquiry behavior are likely to be, as
ég Roger Brown (1968) has said of language, '". . . as ordinary as an

anthill--or the solar system."

e
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CHAPTER X
CONCLUSIONS AND IMPLICATIONS

We began this report by invoking the name of Janus, the god
of beginnings. He is, of course, also the god of endings. It is
in that capacity that we shall now invoke him once again. Janus'
two purviews will come in handy at this point for the authors and
readers have now reversed positions. It is the reader who now
desires to look back on this research. But the researchers are
already looking forward to the implications of these studies for
future inquiries.

Another role of a final chapter is to tie together loose
ends and generally put one's house in order. An invocation to
Janus is equally apropos for such housecleaning chores. Janus
not only contributed the word January to our lexicon--he is also

the source for janitor!

Conclusions

A number of conclusions are warranted on the basis of these
studies. First, through simulation of a complex problem situation
énd use of "thinking aloud" techniques it is possible to conduct
systematic studies of inquiry performance. Inquiry performance
can be characterized in terms of a set of variables which describe
different phases or operations of inquiry. These variables are
correlated with measures of intellectual functioning, values,
attitudes and personality which define seeking predispositions or

styles.
187
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The conception of seeking styles appears to apply most ap-
propriately to clearly defined discrete types rather than in a
continuous manner along a single dimension. Our sample was selected %
in order to reflect a clear typology and, to the extent that it did,
the predictions concerning determinants of inquiry were supported.
Individuals who can be characterized as politically liberal,
associatively fluent, cognitively complex, willing to risk on a
logical task, sound interpreters of written passages, non-stereopathic
fﬁ in their values, reflective and non-anxious (called dialectical
types) will tend to manifest high problem sensitivity, use a wide
range of information sources and be judged as competent inquirers.
They will expend more time in inquiry, during which they will x
juxtapose or shift among sources of information a great deal. They

will expend much of that time in problem-solving activity, as

L o ERRLINAL

against non-problem oriented survey activity.

e SR PRSI I L N T

Dialectical types will tend to be effective inquirers whether
high or low in academic achievement. Those low in achievement may
require practice before manifesting high competence, but will expend
time on inquiry and be sensitive to problems from the very beginning.

Didactic types, those low on the predictor measures, appear rela-

tively unable to profit from inquiry practice or from an intervening

experience relevant to the problem-domain of the inquiry.
Individuals scoring highly on a variable such as problem
sensitivity consistently reflect certain dynamic qualities in their

3 inquiry behavior. These include increased cognitive shifting, more

problem-solving activity in inquiry, proportionally less surveying

behavior and longer problem-solving sequences. The philosophical

a
1§ concept of a dialectic very adequately describes much of an effective
' inguirer's behavior.

ig The studies we have reported have implications for research in

h other domains. It is to these implications which we now turn and

-§§ with which we shall conclude.
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Implications

These have primarily been studies of the inquiry process. Though
simulations of problems confronting teachers were employed, the purpose
of the research was not development of a theory of teaching behavior.
Instead we wished to study the general process of which teaching may
be a specific exemplar, inquiry.

It is no accident that the terms used to describe seeking styles,
dialectical and didactic, can also describe styles of teaching. We
have reason to believe that were studies conducted of the actual
teaching behavior of subjects classified as dialectical or didactic
we would find major differences in their instructional behavior. We
believe that dialectical teachers would teach more readily via inquiry,
raising questions, juxtaposing opposing points of view and pulling
together many different sources of information.

Would exposure to dialectical teachers make children more
dialectical? Gallagher (1965) has reported that divergent thinking
in teachers elicits divergent thinking in their pupils. Yando and
Kagan (1968) report that the pupils of experienced reflective teachers
became more reflective. It would therefore stand to reason that
dialectical teachers would have parallel effects on their pupils. But
'reason' is insufficient evidence for the behavioral sciences. This
is a question demanding an empirical answer.

A better understanding of the inquiry process can also aid in our
understanding of learning by discovery. This is an issue that has
been argued about heatedly for a dozen years (Shulman and Keislar, 1966).
We see the processes of inquiry and discovery as very similar. Discovery
takes place under conditions where individuals are confronted by
situations or propositions that do not fit with their currently held
cognitive models. Either the new situation must be denied or distorted,
or the individual must modify his existing cognitive structure to ac-
comodate the new situation. This change in cognitive structure is

what is involved in learning by discovery.
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The teacher who wishes to encourage pupil discovery constructs
learning conditions which force the learner to confront events which
will challenge or contradict beliefs he already holds. It is clear
that the coenditions for discovery and the setting for inquiry are
quite similar. Both involve initiation of a dialectic, either inter-
personal or internal.

Most research on discovery learning has focused either on the
conditions which precede it or the consequences flowing from it.

Our research studies the very process of discovery itself. We believe
that research on the processes of inquiry can enable us to understand
it and, hence, instruct others in it.

Implicit in research on inquiry is a particular theory of transfer
of training. Those of us who study inquiry as a general process sub-
scribe to a very broad and general theory of transfer of training.

That is, we suggest that general strategies of problem sensing, formulat-
ing, and searching are learned by individuals and then transferred broadly 1
across very different problem domains. Such a conception of transfer
also inheres in the notion of a cognitive style. Furthermore, most
advocates of learning by discovery assert that the discovery learning
methods teach students broad strategies of knowledge-getting. They
claim that through learning by discovery a student will learn to
discover--that is, he will acquire general inquiry competencies. At
present this assertion stands untested. It is one of the most
important future areas to which our empirical investigation of inquiry
must turn.

Time is an important factor for inquiry. In our research amount

of time expended may have been the most important prerequisite to

inquiry <ffectiveness. The research of Allender (1968) provides ad-
ditional evidence for this conclusion. Allender gave elementary school
as much time as they needed to work through a simulation entitled I

Am The Mayor, an inquiry situation dealing with the problems of admin-
istering the business of a simulated small town. When he divided his
sample into those who had expended more time and those who had expended
less, the group inquiring longer was found to be superior on measures

of problem sensitivity, problem formulation and search.
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The emphasis in our schools today is most often on speed of
response rather than extension of response sequence. If a goal of
education is the teaching of inquiry skills, then we must instruct
our children to delay, ponder and weigh alternatives. Engaging in
the inner dialogue of dialectic takes time. It is the essence of
mediation to interpose thought between impulse and action. The
mediated response cannot be im-mediate. When proposing to teach for
inquiry the schools must remain mindful of this principle and not
penalize the child who would take the . ne to inquire.

The general approach used in this research holds promise for
future studies of such complex skills as teaching and medical diagnosis.
A major research need in these areas is for careful descriptive studies
of the behavior of criterial exemplars of those skills. Observation
of outstanding teachers working with tasks such as the Teacher's
In-Basket can help us develop a model of pre-active teaching. Analysis
of the behavior of criterial physicians will lead to a better under-
standing of the processes of medical diagnosis. By bringing to bear
the techniques of simulation and systematic introspection many such
important but difficult to study areas of human endeavor can be
investigated.

Systematic study of any phenomenon must somehow freeze it in
place, dissect it, classify the pieces and make sense of the relations
among the parts. 1In so doing, we often make the dynamic appear static,
the fluid appear stable and the continuous appear discrete. Without
such distinctions no research would be possible. Were the world
truly so fractionized it would surely crumble.

We have studied inquiry because it has intrinsic importance for
us as a species. Animals adapt. They learn. They modify their
behavior in reaction to contingencies which arise to confront them.

But they do not inquire. They cannot coordinate images, plans, the
invention of multiple means and the evaluation of alternative ends.
Only man can inquire. With language, it is probably his most human

characteristic.
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, What then is this process of inquiry which we have analyzed so
assiduously in this report? It is best described in the words chosen

by Bridgman to characterize the scientific method. What is inquiry?

" . ., . doing one's damnedest with one's mind, no holds barred."
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APPENDIX A

Appendix A includes:

(1)

(2)
(3)

the role-setting materials read by each subject before
the beginning work on the in-basket

description and map of the Ridge Forest community

a listing of the contents of in-basket form B
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The date is December 6, 1965. It is a Teacher's Record Day, so there
are no children--only the faculty and administration. You are sitting
in Room 207 of the Jefferson Elementary School. You have just been
hired to be the new teacher of the 6th Grade which meets in this room.
The former teacher, Miss Todd, died October 21. Since then the class
has been taught by a succession of substitutes. You graduated from
college in August and this is your first permanent teaching job.

When you came in this morning, Mrs. Morrison, the principal's secretary,
told you that there were many things that had piled up on the 6th Grade

teacher's desk over the course of the past weeks, and this being

Record Day was the best opportunity to catch up on them. She said that

she realized how difficult some of the things would be to do since

you had not yet seen the children; yet, due to many impending deadlines,
she would appreciate it if you did as much as you could. She emphasized
the fact that both she and Dr. Maxwell, the principal, would be availa-

ble to assist with any information cr records you would need.

Please act in this situation exactly as you would were you really this
teacher. You have at your disposal all the resources in this room

just as you would if this were in fact your classroom, plus any resources
that you can use that can be supplied by Mrs. Morrison whom you can

call by intercom. Use anything and everyone you can in the pursuit of
your teacher's activities.

The intercom on your desk connects you only with Mrs. Morrison, the
secretary. She in turn, can connect you with the '"reference memory"
(see page 2), or take any messages for Dr. Maxwell or other school
personnel. She will contact the others and return to you their
responses. Any outside phone calls you may wish to make will be made
for you by the secretary. You should dictate all letters or lists to
the secretary over the intercom. Use the intercom by pushing the lever
down to talk and release it to listen.

In the interests of the study being conducted, it is imperative that
all of your thoughts in this situation be made verbal. That is,
think aloud during this entire period. Nothing is too trivial to be
said aloud. Keep talking all the time! At such a time as you stop
thinking aloud, you will hear a buzzer emit two or three very short
buzzes. This is a remindef to you to resume your thinking out loud.
The success of this research depends largely on your ability to make
your thoughts available to yourself and te the observer.

Welcome to Jefferson School and to Ridge Forest.
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The foilowing materials are available to the teacher:

IN THIS ROOM
Current report cards for each student

Current achievement and aptitude records for each student on
yellow cardexes

Current Attendance Book

Anecdotal records and discipline slips for selected students

Contents of the in-basket

FROM THE OFFICE

Cumulative Record Folders from time of entrance into system for
each student, containing special help, family data, and test
results.

Free advice from the office.

FROM THE NURSE'S OFFICE

Medical records from time of entrance into system for each
student. )

FROM YOUR "REFERENCE MEMORY"

The purpose of including a "reference memory" in this situation
is to provide as much help as possible to the teacher. The
reference memory "knows'" everything that is in the Teacher's
Handbook about school policy and testing methods and scores, etc.
""Reference'" can also inform the teacher of any experiences,
meetings, interviews, scuttlebut, etc., that she might have under-
gone previously. When in doubt whether to seek information from
your reference memory or not, go ahead and call. If "reference"
cannot help you, it will inform you of that, and you can then
turn to other alternatives. To consult with "reference," call
the secretary on the intercom and ask for "reference, please."
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THE RIDGE FOREST COMMUNITY

The Jefferson Elementary School District encompasses 77 square
blocks in the Ridge Forest Community. Its boundaries are Sth Street
on the north; the Lake on the south; Moyle Avenue to the west; and
Tecumseh Avenue to the east. Ridge Forest has a population of 18,000
people with five elementary schools, of which Jefferson is the newest.

The history of Ridge Forest goes back approximately 75 years, when
it was first settled by upper-middle class Detroiters who were attempt-
ing to escape from the grime and noise of the city. The growth in
population of Ridge Forest about the turn of the century was directly
traceable to the extension of the suburban railroad line out through
Ridge Forest, thus providing easy access for businessmen commuting to
the city daily to their work. Ridge Forest remained essentially an
upper-middle class community until immediately after World War II,
when its population doubled in a period of ten years. The source
of this population increment was an influx of lower-middle class and
upper-lower class Detroiters moving into newly constructed lower-
priced houses or the newly zoned multiple unit dwellings to the east
of the railroad tracks. It was this influx that caused the need for
the building of Jefferson School at its present location in 1954.

The newest residents of the school district occupy a small, eight-
square block area in the far southeast corner of the suburb. These
include two distinct groups: one is a growing, Spanish-speaking
population, which has crossed over from the adjoining Detroit border,
and which generally works either in Detroit or as domestics for Ridge
Forest residents living between the railroad and the Lake; and a less
readily classified group of residents who have been attracted by the
newly erected Art Museum and College at Lincoln and 5th. This third
area reaches from Tecumseh to Franklin and from 5th to 7th. There
are thus three easily distinguishable socio-economic groups inhabiting
our school district and divided geographically. For purposes of
identification, your map on Page 1 is thus divided into Area A (which
is the newest area); Area B (the lower-middle class and upper-lower
class residents live); and Area C (where the older families and the
more well-established families in the school district live).
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CONTENTS OF IN-BASKET FORM B

b f o - e — ——

B- 1.
B- 2,
B" 30
B- 4,
B" 50
B- 60
B" 70
B- 8.
B" 90
B-10.
B-11.
B-12.
B-]}‘So

Brief description of Ridge Forest school district and major
characteristics of the community. Gives SES breakdown of the
different areas in the community. Map of community on which
student's residences are indicated. Calendar indicating the
date is December 6, 1965. '

Memorandum from Mr. Norton (principal) with an attached field
trip permission slip, indicating that this is Stu Sieminsky's
third slip and if not returned he cannot participate in the
field trip.

Class schedule with attached note indicating that William Moore
and David Rosen will be excused for band twice a week (during
math class).

Sociogram, dated October 20, 1965.

Letter from Mrs. Moore expressing concern over William's drop-
ping grades in arithmetic and asking for an appointment.

Memorandum for the Principal indicating that the school psycholo-
gist is coming-December 13 and December 6 (today) is the deadline
for submitting referrals. Referrals should include teachers
hunches about what problem is.

Sheet with scores of students in class on the California Test
of Personality. Attached, some rough guidelines for interpre-
tation.

Phone memo, '"William's mother called" indicating her concern
over a cross burned in their yard and inquiring about his recent
social relationships with his classmates.

Letter to Mrs. Forbes from Mrs. Cooper asking her to iavite
class to a birthday party for Margie on December 15 and let her
know how many to expect. Attached, a sign up sheet with three
names and a note from Mrs. Forbes indicating it was posted for
one week.

Memorandum from the Principal requesting the names of students
to be referred for special enrichment or remediation sections.

Memorandum from school nurse noting Stu has come to school
bruised and possibly beaten; requests more information.

Class newspaper containing list of class officers, activities,
jokes, poetry, etc.

Memorandum from the school nurse indicating that Margaret Cooper
has been leaving class on Fridays complaining of cramps. Might
be an excuse for something else.




APPENDIX B

Included in Appendix B are excerpts from the scoring manuals
for in-baskets A and B, the scoring keys for competence of problems
resolution for in-baskets A and B, and a sample tally sheet for
scoring information sources.
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EXCERPT FROM MANUAL FOR IN-BASKET A

Catherine Serota

0. General -
a. Remedial?
b. Psychologist?

1. R.C.
a. Failing grades
b. Unsatisfactory deportment
c. Tardy somewhat
d. Underachiever--grades and IQ

2. Cardex
a. IQ is 139
b. Very low achievement scores
C. Mother's name Tillie or Susan
d. Underachiever--Ach. scores and IQ

3. Cum File
a. Previously high achievement drops off suddenly in 3rd grade
b. Satisfactory deportment drops in 3rd grade
c. Parents in tavern working
d. Low parent education

4. Rec. Book--none

5. CTP
a. 3 in school relations

6. Sociogram
a. Isolate

7. Medical--none




EXCERPT FROM MANUAL FOR IN-BASKET B

William Fagen

0‘

*Problem is embedded in more than one place.

General

a. Related to Mary Beth

*b. Is he a Negro?

c. Stepsister doing well by comparison
d. Remedial?

e. Psychologist?

R.C.

a. Very poor grades

b. Unsatisfactory deportment

c. Signed by Graves

*d., Absent and tardy a great deal

Cardex

a. CTMM test given in 6/54

b. He transferred from Detroit
c. Both parents work

d. Achievement scores are low
e. Mother remarried

f. Low IQ (85)

Cum File
a. Never been a good student
b. Good attendance in the past

Rec. Book
*3. Numerous absences and tardies

CTP
a. Scored 82
b. Low subscores

Sociogram
*3, Mutual choice with Terry
*b. Chosen by Mary Beth

Medical
a. Underweight and short
b. No big weight gain since 1961

Anecdotes

*a, Who is B. H.

b. Misspelled his name

*c, William beat up Terry--who is his best friend
d. Neither would say why it happened

e. What happened at principal's office

205

Can be scored only once




206

EXCERPT FROM MANUAL FOR IN-BASKET B

Mary Beth Graves

0. General
*a. Talking to Cristina

1. R.C.
a. U in self-control at first period

2. Cardex .
a. Has a stepmother

3. Cum File
a. Class officer in past

4, Rec.LBook--none
5. CTP--none

6. Sociogram
a. Socio-center
*b. Chooses William Fagen for first choice

7. Medical
a. Mother died of cancer 1962

8. Anecdote
a. Relationship with Negro
b. Not signed

*Problem is embedded in more than one place.

Can be scored only once
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APPENDIX C

Appendix C contains certain selected tests and scales which may
not be familiar to the reader.
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EXCERPT FROM MSU READING TEST

But in all politics we observe two sources of decay existing from

natural causes, the one external, the other internal and self-produced.
The external admits of no certain or fixed definition, but the internal
follows a definite order.

When a commonwealth, after warding off many great dangers, has
arrived at a high pitch of prosperity, and undisputed power, it is
evident that, by the continuance of the great wealth within it, the
manner of life of its citizens will become more extravagant; and the
rivalry for office, and in other spheres of activity, will become
fiercer than it ought to be. And as this state of things goes on more
and more, the desire of office and the shame of losing reputation, as
well as the ostentation and extravagance of living, will prove the
beginning of deterioration. And of this change the people will be
credited with being the author, when they become convinced that they
are being cheated by some from avarice, and are puffed up by flattery
from others from love of office. For when that comes about, in their
passionate resentment and acting under the dictates of anger, they
will refuse to obey any longer, or be content to have equal powers with
their leaders, but will demand to have all or far the greatest them-
selves. And when that comes to pass the constitution will receive a
new name, which sounds better than any other in the world, liberty or
democracy; but, in fact, it will become the worst of all governments,
mob-rule.

38. Which of the following best 40. The writer states that
describes the author's concept internal corruption
of history? ' might finally lead to
1. The golden age--all history 1. anarchy.

is a decline from some per-
fect period.

2. The cyclical--nations devel-
op and then decay.

. fascism.
. communism.
. all of the above.

&N

3. The progressive--nations 41. Which of the following
continue to improve. might be called an

4. The static--nations do not "external source" of
change. decay?

1. Citizens demanding
universal suffrage
2. Conquest by a rival

39. According to the passage, the
ultimate authority ot govern-
ment derives from

power
1. aristocratic leaders. 3. Disputes among rival
2. wealthy landowners. politicians
3. ordinary people. 4. Mob-rule by the masses
4. virtuous men.




215

ATTITUDE INVENTORY

This questionnaire is composed of 50 statements with which
you will be asked to agree or disagree. For each statement,
respond according to the following key:

(1) True
(2) False

Please proceed through the inventory quickly, and respond to
every item.

Items preceded by (F-S) are part of the Focus-Scan Scale;
those preceded by (E-D) are part of the Education Scale;
those preceded by (L-D) are part of the Lecture-Discussion
Scale. All other items are from the Complexity Scale.

1. I like to have a place for everything and everything in
its place.

(F-S) 2. I often start writing the answer to an essay question and
find I've written myself into a corner.

3. Some of my friends think that my ideas are impractical, if
not a bit wild. .

(F-S) 4. I cannot skim reading material; I must examine each word
and sentence.

5. I don't like to undertake any project unless I have a
pretty good idea how it will turn out. ‘

(F-S) 6. In reading, I try to master each idea before passing on to
the next.

7. For most questions there is just one right answer, once a
person is able to get all the facts.

(F-S) 8. When text material is too difficult for me, I try to grasp
whatever I can and at least try to get the big picture. 1

9. Politicaily I am probably something of a radical.:

(F-S) 10. I am better at getting the main ideas of a lecture than at
remembering the details.

11. Perfect balance is the essence of all good composition.
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(F-§)

(ED)

(ED)

(ED)

(ED)

(ED)

(ED)

(L-D)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

I find it pleasant and easy to skim a chapter in a book
and pick out the major points.

I prefer to engage in activities from which I can see
definite results rather than those from which no tangible
or objective results are apparent.

The first duty of a teacher is to cover the subject
material adequately.

I find that a well-ordered mode of life with regular hours
is not congenial to my temperament.

Too much emphasis has been put on new curricula lately,
and not enough on ways to improve the self-concepts of
our youngsters.

The unfinished and the imperfect often have greater appeal
for me than the completed and the polished.

Schools of today are neglecting reading, writing, and
arithmetic; the three R's.

I like to listen to primitive music.

Our objective should be to teach children, not subject
matter.

I have always had goals and ambitions that were impractical
or that seemed impossible for me to realize.

The curriculum should be made up of an orderly sequence
of subjects that teach to all students the best of our
cultural heritage.

When a teacher lectures on something other than what he
originally announced, I feel uneasy.

Trends toward abstractionism and the distortion of reality
have corrupted much art of recent years.

It bothers me to have different news commentators give
different interpretations of the news.

Learning is essentially a process of increasing one's
store of information about the various fields of knowledge.

The sign of a good teacher is the ability to teach a class
spontaneously, without careful preparation.




(ED)

(L-D)

(L-D)

(L-D)

(L-D)

(L-D)

(ED)

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
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I like to fool around with new ideas, even if they turn
out later to have been a total waste of time.

I don't like to work on a problem unless there is a pos-
sibility of coming out with a clear-cut unambiguous
answer.

One of the big difficulties with modern schools is that
order and discipline are often emphasized at the expense
of the personal development of the students.

I have always hated regulations.

The give-and-take of a class discussion is usually much
more rewarding than a lecture.

Many of my friends would probably be considered unconven-
tional by other people.

I like classes in which notes can be easily taken.

It doesn't bother me when things are uncertain and un-
predictable.

Nothing is more infuriating than an instructor who jumps
around among topics and never sticks to the point.

My way of doing things is apt to be misunderstood by
others.

I value courses that provide an abundance of meaningful
factual material.

Facts appeal to me more than ideas.

Small discussion groups often leave me with a feeling of
dissatisfaction concerning the way time was spent.

I have had strange and peculiar thoughts.

No subject is more important to a teacher than the person-
alities of the pupils.

I don't like things to be uncertain and unpredictable.

The worst thing an instructor can do is to make very
specific plans for each lesson.

It is a good rule to accept nothing as certain or proved.

I dislike following a set schedule.




47.

48.

49.

50.

Usually, I prefer known ways of doing things rather than
trying out new ways.

I 1like to go alone to visit new and strange places.

I much prefer friends who are pleasant to have around
to those who are always involved in some difficult problem.

I have had very peculiar and strange experiences.
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The Marlowe-Crowne Social Desirability Scale was used as a
measure of defensiveness. The Alpert-Haber Test Anxiety Scale served
as our measure of test anxiety. The two scales were combined into
a single 52-item scale for administration. They are separated here

for easier reference.
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THE MARLOWE-CROWNE SOCIAL DESIRABILITY SCALE

Instructions: Listed below are a number of statements concerning
personal attitudes and traits. Read each item and decide whether the
statement is true or false as it pertains to you personally.

10.

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24.

25.
26.

27.
28.
29.

30.
31.

Before voting I thoroughly investigate the qualifications of all
the candidates. (T)*

I never hesitate to go out of my way to help someone in trouble.
(T)

It is sometimes hard for me to go on with my work if I am not
encouraged. (F)

I have never intensely disliked anyone. (T)

On occasion I have had doubts about my ability to succeed in life.
(F)

I sometimes feel resentful when I don't get my way. (F)

I am always careful about my manner of dress. (T)

My table manners at home are as good as when I eat out in a
restaurant. (T)

If I could get into a movie without paying and be sure I was not
seen I would probably do it. (F)

On a few occasions, I have given up doing something because 1
thought too little of my ability. (F)

I 1ike to gossip at times. (F)

There have been times when I felt like rebelling against people
in authority even though I knew they were right. (F)

No matter who I'm talking to, I'm always a good listener. (T)

I can remember '"playing sick" to get out of something. (F)
There have been occasions when I took advantage of someone. (F)
I'm always willing to admit it when I make a mistake. (T)

I always try to practice what I preach. (T)

I don't find it particularly difficult to get along with loud
mouthed, obnoxious people. (T)

I sometimes try to get even rather than forgive and forget. (F)
When I don't know something I don't at all mind admitting it. (T)
I am always courteous, even to people who are disagreeable. (T)
At times I have really insisted on having things my own way. (F)
There have been occasions when I felt like smashing things. (F)
I would never think of letting someone else be punished for my
wrongdoings. (T)

I never resent being asked to return a favor. (T)

I have never been irked when people expressed ideas very different
from my own. (T)

I never make a long trip without checking the safety of my car.
(T)

There have been times when I was quite jealous of the good fortune
of others. (F)

I have almost never felt the urge to tell someone off. (T)

I am sometimes irritated by people who ask favors of me. (F)

I have never felt that I was purished without cause. (T)

* Keyed in the high defensiveness direction.




32.

33.

I sometimes think when people have a misfortune they only got

what they deserved. (F)
I have never deliberately said something that hurt someone's

feelings. (T)
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ALPERT AND HABER TEST ANXIETY SCALE

Facilitating Anxiety Scale

I work most effectively under pressure, as when the task is very
important. Always - Never.

While I may (or may not) be nervous before taking an exam, once I
start, I seem to forget to be nervous. I always forget - I am
always nervous during an exam.

Nervousness while taking a test helps me do better. It never
helps - It often helps.

When I start a test, nothing is able to distract me. This is
always true of me - This is not true of me.

In courses in which the total grade is based mainly on one exam,
I seem to do better than other people. Never - Almost always.

I look forward to exams. Never - Always.

Although "cramming" under pre-examination tension is not effective
for most people, I find that if the need arises, I can learn |
material immediately before an exam, even under considerable
pressure, and successfully retain it to use on the exam. I am
always able to use the "crammed" material successfully - I am never
able to use the '"crammed" material successfully.

I enjoy taking a difficult exam more than an easy one. Always -
Never.

The more important the exam or test, the better I seem to do.
This is true of me - This is not true of me.

Debilitating Anxiety Scale

Nervousness while taking an exam or test hinders me from doing well.
Always - Never.

In a course where I have been doing poorly, my fear of a bad grade
cuts down my efficiency. Never - Always.

When I am poorly prepared for an exam or test, I get upset, and do
less well than even my restricted knowledge should allow. This
never happens to me - This practically always happens to me.

The more important the examination, the less well I seem do to.
Always - Never.

During exams or tests, I block on questions to which I know the
answers, even though I might remember them as soon as the exam is
over. This always happens to me - I never block on questions to
which I know the answers.

I find that my mind goes blank at the beginning of an exam, and

it takes me a few minutes before I can function. I almost always
blank out at first - I never blank out at first.

I am so tired from worrying about an exam, that I find I almost
don't care how well I do by the time I start the test. I never
feel this way - I almost always feel this way.
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8. Time pressure on an exam causes me to do worse thun the rest of
the group under similar conditions. Time pressure always seems
to make me do worse on an exam than others - Time pressure never ’
seems to make me do worse on an exam than others.

9. I find myself reading exam questions without understanding them,
and I must go back over them so that they will make sense. Never -
almost always.

10. When I don't do well on a difficult item at the beginning of an ;
exam, it tends to upset me so that I block on even easy questions
later on. This never happens to me - This almost always happens
to me.

- 228

CLOSURE-FLEXIBILITY SCALE

Crcman s

The Closure-Flexibility Scale is a measure of field independence. :
The task set for the subject is to compare the model figure given on
the left to each of four figures on the right and decide for each
o separately whether it contains the model figure. Closure-Flexibiltiy
7 is scored by the total number correct and the total number tried.
Only the total correct score was interpreted in the body of this
report.

- i
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GENERAL INVENTORY

The General Inventory was used to derive measures of socio-
economic status and political preference. Items 2-4 were used to
gain social status information based on parental occupation and
education. Scores on items 6-8 were pooled into the politics
score (scored in the liberal direction). The rest of the General
Inventory items were not used in the analysis.

S v-am et piefan sy g S S S T
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GENERAL INVENTORY

Were you raised in a predominantly

a. Urban area
b. Suburban area
c. Small town
d. Rural area

(If you moved around alot, select the the alternative respresenting
where most of your childhood was spent.)

What is (or was) your father's occupation?

a. Professional (except teacher; e.g., doctor, lawyer, account-
ant, etc.)

b. Teacher

c. Self-employed businessman

d. Farm owner

e. Skilled tradesman (carpenter, plumber, etc.)

f. White collar (clerical, sales, etc.)

g. Industrial worker

h. Other (explain)

How many years of schooliﬁg did your father have?

a. 1-8

b. 9-11

c. High school graduate

d. Some college or trade school

e. College graduate

f. Post-graduate or professional training

How many years of schooling did your mother have?

a. 1-8

b. 9-11

c. High school graduate

d. Some college or trade school

e. College graduate

f. Post-graduate or professional training

What is the highest educational level attained by older brothers
or sisters in your family?

a. I have no older brothers or sisters

b. 1-8

c. 9-11

d. High school graduate

e. Some college or trade school

f. College graduate

g. Post-graduate or professional training

= PR I e e e e s A R SR )
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6. To the best of your knowledge, what are (were) the predominant
political learnings of your parents?

a. Democratic
b. Republican
c. Independent
d. Other (specify)

7. Politically speaking, would you consider yourself:

a. Quite conservative

b. Somewhat conservative -
c. Middle-of-the-road

d. Somewhat liberal

e. Quite liberal

8. Rank your own personal preference for the following political
figures, were they all to be candidates for the presidency in
the same election. Rank from 1-4,

Barry Goldwater
George Romney
Lyndon Johnson
Robert Kennedy

9. Were you affiliated with a sorority (or fraternity) while in
college?

Yes
No

10. If yes, how well did you like being a '"'Greek?"

a. Most enjoyable and worthwhile part of campus life
b. Pretty enjoyable and worthwhile

c. So-so

d. It's really not very exciting

11. We all differ with respect to study habits. Choose the descrip-
tion which most closely approximates your own pattern when you
were a college student.

a. I tend to stay reliably up to date on reading and writing
assignments,

b. I try to stay up to date but usually find that I fall behind.

c. I tend to consistently stay up to date on certain types of
tasks and fall behind on other types.

d. I usually wait until the last possible moment and then cram
like mad.

e. I usually wait until the last moment and then often do not
complete my work.

A RSN OSSR S S S e T e e e A R ey
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12. In the following, circle one alternative within each set of
parentheses. In general, when I wﬁs a student, I perceived
myself as someone who received (good, average, poor) grades by
working (very hard, fairly hard, not very hard).

13. When you used to sit down to take a long, multiple-choice final
examination, what was the first thing you usually did?

a. Begin answering the first item and continue straight through
the test.

b. Scan and begin where things look easy or interesting.

c. Scan the whole thing and then go back to the beginning and
answer through.

d.” Scan the whole test and then decide how to begin.

14. It is expected and understandable that all teachers have concerns
about their teaching effectiveness. A number of things that
typically concern teachers are listed below. Place a 7 next to
the item that concerns you most; a 2 next to the one that is the
second most concerning for you, etc., until you have ranked all 5.

I worry about whether I know my subject matter well enough
to keep up with and challenge the brighter students in my
class.

I worry about whether I will be capable of maintaining
discipline in the class, especially among the rowdier
elements. |

I worry about whether my students will like me personally
as much as I would hope them to.

I worvy about whether I can cope with the emotional
probloms that might be found in my class. ;

I worry about whether I will be sufficiently calm in
front of my class.
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WORD ASSOCIATION

Listed below are twenty-five words that have more than one meaning.
In the space following each word, you should write down as many of
the meanings as you can. The meanings need not be written out in
full; writing down one word will usually do. For example:

BARK tree, dog, seal, boat

, These four words bring to mind three different meanings for the word
i | BARK: the outer covering of a tree; a certain noise made by some

2 animals like dogs and seals; and a kind of boat. Notice that the

) meanings were not written out in full; only some words to remind us
of these meanings were given. This is all you have to do.

?H Your score will depend both on the number of different words you

| write (in the example above this was four) and on the number of

: different meanings the words remind us of (in the example above this

| was three). ' So if you had time to write only two words for BARK, you
&f would choose ¢ree and dog say, rather than dog and seal because the

| former words stand for two meanings, but the latter words stand for
: one meaning.

When you are sure of what you are to do, you may begin.

1. ARM
2. BIT 7
| 3. BOLT
J 4. CAP
i 5. COIL
¥ 6. DUCK
I
7. FAIR
8. FAST

9. FILE
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10. GRAVE
11. HOST

© 12. LEAF
13. MORTAR
14. PINK
15. PITCH
16. PLANE
17. POKE
18. POLICY
19. PORT
20. PUNCH
21. RAKE
22, SACK
23. STRAND
24. TACK
25. TENDER
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INVENTORY OF BELIEFS

Form T

This inventory consists of 100 statements which range over a
wide variety of topics. As you read each statement you are asked to
indicate quickly your agreement or disagreement with it in terms of
the key given at the top of each page. People have different re-
actions to these statements. This is not a test in which there are
"right'" or "wrong" answers. What is wanted here is your own quick
personal reaction. You should be able to finish taking the inventory
in 20 minutes or less.

In responding to these statements you will notice that there is
no way provided for indicating a neutral position. It is desired
that you indicate a tendency toward either agreement or disagreement
even though you may prefer to remain undecided. It is important that
you respond to every one of the 100 statements.

When the proctor gives the signal, open your examination booklet
and begin work. The key you are to use is reproduced at the top of
each page. Note that you will never use the E response on your
answer sheet.

Adapted in part from the Inventory of Beliefs copyrighted by the
Cooperative Study of Evaluation in General Education of the American
Council on Education, 1951.
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11.

12.

13.

14.

15.

16.
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KEY: I strongly agree or accept the statement.
I tend to agree or accept the statement.
I tend to disagree or reject the statement.
I strongly disagree or reject the statement.

oNnw>

Literature should not question the basic moral concepts of
society.

The main thing about good music is lovely melody.

Lowering tariffs to admit more foreign goods into this country
tends to raise our standard of living.

When things seem black, a person should not complain, for it
may be God's will.

Science is infringing upon religion when it attempts to delve
into the origin of life itself.

Literature which questions the basic moral concepts of our society
is good.

In our present society only a wartime economy can provide full
employment.

A man's conscience is an unreliable guide to right and wrong.

No task is too great or too difficult when we know that God is on
on side.

A work of art which provides only entertainment is useless.

A person gets what's coming to him in this life if he doesn't
believe in God.

Young people today are in general more immoral and irresponsible
than young people of previous. generations.

More playgrounds and fewer strict fathers would eliminate juvenile
delinquency.

The many different kinds of children in school these days force
teachers to make a lot of rules and regulations so that things
will run smoothly.

Organized labor has done more to further economic progress than
business and industry.

Poverty can be eliminated.
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17.

18.

19.

20.

21.

22.

23.
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24,
25.
é : 26.

27.

28.

29.

i 30.

31.

32.
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KEY: . I strongly agree or accept the statement.

. I tend to agree or accept the statement.

- I tend to disagree or reject the statement.
- I strongly disagree or reject the statement.

DO w>

Europeans criticize the United States for its materialism but
such criticism is only to cover up their realization that
American culture is far superior to their own.

The worst danger to real Americanism during the last 50 years
has come from foreign ideas and agitators.

The scientist that really counts is the one who turns theories
into practical use.

There is only one real standard in judging a novel or play--that
is convey a message of social significance.

Nudist colonies are a threat to the moral 1life of a nation.

Allowing more immigrants of all kinds into this country will
improve our culture.

No world organization should have the right to tell Americans
what they can or cannot do.

Despite the material advantages of today, family life now is
not as wholesome as it used to be.

Raising our standard of living requires government regulation
of business enterprise.

The United States doesn't have to depend on the rest of the
world in order to be strong and self-sufficient.

Foreigners usually have peculiar and annoying habits.

The best assurance of peace is for the United States to have the
strongest army, navy, and air force, as well as the most atom
bombs.

It is only natural and right for each person to think that his
family is better than any other.

Any man can find a job if he really wants to work.

Strikes are caused by the unwillingness of an employer to meet
the needs of his employees.

American films emphasize sex more than foreign films do.
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37.

38.

39.
40.

41.

42.
43.
44.
45.
46.

47.

48.

49.
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KEY: I strongly .agree or accept the statement.
I tend to agree or accept the statement.
I tend to disagree or reject the statement.

I strongly disagree or reject the statement.

oaOQw>

Being a successful wife and mother is more a matter of instinct
than of training

The only way to eliminate preJud1ce is through forceful legisla-
tion.

A person often has to get mad in order to push others into action.

There is only one real standard in judging art works--each to his
own taste.

Business enterprise, free from government interference, has given
us our high standard of living.

There is no art for art's sake.

The existence of poverty is an infallible sign of a poorly
organized society.

Many social problems would be solved if we did not have so many
immoral and inferior people.

Picket lines ought to be respected and never crossed.

You can't do business on friendship: profits are profits, and
good intentions are not evidence in a law court.

A person has troubles of his own; he can't afford to worry about
other people.

Books and movies should start dealing with entertaining or up-
1lifting themes instead of the present unpleasant, immoral, or
tragic ones.

The minds of many youth are being poisoned by bad books.

Speak softly, but carry a big stick.

Military service should be a choice rather than conscription.

Peace can only be achieved when the United States abandons its
attempt to establish military superiority.

Honesty, hard work, and trust in God ensure neither mater1a1 nor
spiritual rewards.

I5-¢
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50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
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KEY:

I strongly agree or accept the statement.

I tend to agree or accept the statement.

I tend to disagree or reject the statement.
I strongly disagree or reject the statement.

oOw>

Ministers in churches should not preach about economic and
political problems.

Each man is on his own in life and must determine his own
destiny.

The moral good or evil of people has little bearing on any
possible destruction of the world.

The successful merchant can't allow sentiment to affect his
business decisions.

No intelligent man today can really believe in God.

The United States should make no attempt to exercise control
over any world organization.

Ministers who preach socialistic ideas are a disgrace to the
church.

Labor unions don't appreciate all the advantages which business
and industries have given then.

We should impose a strong censorship on the morality of books
and movies.

European criticism of the United States is quite justified.

If we allow more immigrants into this country, we will lower
our standard of culture.

Modern paintings look like something dreamed up in a horrible
nightmare.

The greatest contribution to real Americanism during the last
fifty years has come from the intermingling of foreign immigrants
and native-born.

What a person gets in this life has little to do with whether
he believes in God or not.

Voting determines whether or not a country is democratic.

In our society, a person's first duty is to protect from harm
himself and those dear to him.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
77.
78.

79.

80.

81.

82.
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I strongly agree or accept the statement.

I tend to agree or accept the statement.

I tend to disagree or reject the statement.
I strongly disagree or reject the statement.

TDOwP

Europeans have no faults as bad as the provincial smugness and
intolerance of Americans.

Members of so-called racial minorities are no more alike than
any other group of American citizens.

A belief in divine guidance is of little help in meeting
difficulties.

Those who can, do; those who can't, teach.

Philosophers on the whole act as if they were superior to
ordinary people.

We would be better off if people would talk less and work more.

Most intellectuals would be lost if they had to make a living
in the realistic world of business.

Science will eventually explain the origin of life.

A lot of teachers, these days, have radical ideas which need to
be carefully watched.

Now that America is the leading country in the world, it's only
natural that other countries should try to be like us.

Prayer does little toward relieving one's problems.
Capital punishment does not serve to lower the crime rate.
Foreign films emphasize sex more than American films do.

Our rising divorce rate is a sign that we should return to the
values which our grandparents held.

Pride in craftsmanship and in doing an honest day's work is a
rare thing these days.

The United States may not have had much experience in international
dealings, but it is the only nation to which the world can turn for
leadership.

A sexual pervert is an insult to humanity and should be punished
severely.
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

. I strongly agree or accept the statement.

KEY: A

: B. I tend to agree or accept the statement.
C
D

. I tend to disagree or reject the statement.
. I strongly disagree or reject the statement.
Labor, since it represents the majority, should be given a

greater voice in a democracy than capital.

The actions of the United States in world politics clearly
demonstrate its unfitness for world leadershlp

Both beauty and purpose can be found in all modern paintings.

There may be a few exceptions, but, in general, members of a
racial group tend to be pretty much alike.

There are too many people in this world who do nothing but think
about the opposite sex.

Modern people are superficial and tend to lack the finer qualities
of manhood and womanhood.

It is more important for a book or movie to be realistic than
to be pleasant.

Members of religious sects who refuse to salute the flag should
be punished for their lack of patriotism.

As young people grow up, they ought to get over their radical
ideas. -

The twentieth century has not had leaders with the vision and
capacity of the founders of this country.

Books on tragic and sordid themes help youth to face the world
of reality.

There are a lot of things in this world that will never be
explained by science.

The world will get so bad that some of these times God will
destroy it.

Other countries don't appreciate as much as they should all the
help that America has given them.

If a person is honest, works hard, and trusts God, he will reap
material as well as spiritual rewards.

The welfare of others is more important than one's own self-
interests.
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I strongly agree or accept the statement.

I tend to agree or accept the statement.

I tend to disagree or reject the statement.
I strongly disagree or reject the statement.

QW

Nothing but profit to our country would result from the re-
laxation of our present strict immigration laws.

No censorship on the presumed morality of books and movies can
be justified. -




Etias ote At R

APPENDIX D

Appendix D contains correlation matrices and regression tables
supplementary to those in the body of the report. The first cor-
relation matrix (Table D-1) is for Year I, the remaining tables in

this appendix are for subjects participating in
Year II.

2 ?%4 1

the study during
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TABLE D-1

INTERCORRELATIONS BETWEEN INQUIRY PREDICTOR VARIABLES AND
INQUIRY PERFORMANCES MEASURES, YEAR I, WINTER TERM, N=30

1 2 3 4 5 6
Competence 1I 1 100
Competence II 2 49 100
Problem Sensitivity I 3 75 33 100
Time I 4 42 42 31 100
Bits I 5 43 29 28 79 100
Sources I 6 41 42 29 46 41 100
Problem Sensitivity II 7 44 62 46 32 23 28
Time II 8 03 23 -07 55 41 -17
Bits II 9 05 09 -01 23 36 -09
Sources II 10 19 51 16 33 20 -21
First and Last Names 11 24 21 01 16 16 15
Picture-Gestalt 12 34 -18 36 16 -05 00
Math Aptitude 13 53 22 41 18 31 -04
Inferences 14 -05 -28 -06 -11 -13 -30
Seeing Deficiencies 15 26 -26 34 09 05 -10
Closure Flexibility 16 03 -28 17 06 08 -12
Picture-Number 17 00 08 -05 09 26 03
Object-Number 18 -40 33 -25 17 -11 -41
Finding A's 19 20 08 25 13. 13 -05
Number Comprehension 20 -02 -14 29 50 45 25
Maze Tracing 21 17 -32 19 16 09 -22
Figure Classification 22 11  -15 26 08 09 00
Concealed Words 23 -26 12 -44 -01 14 00
Word Association 24 27 -02 21 -09 -15 -07
Adv. Vocabulary 25 51 10 42 05 16 09
Assocations IV 26 11 -36 13 -10 02 -16
Impulsivity Time 27 -10 -07 -16 - 14 19 08
Gestalt-Completion 28 22 -12 52 -26 -33 -04
Dogmatism 29 14 10 21 -10 03 17
MSU Reading 30 -11 -15 -25 -12 -03 -01
CQT Verbal 31 o0 -03 -07 -29 -16 -03
CQT Information 32 33 -01 07 -06 09 -01
CQT Numerical 33 18 -10 14 42 35 02
CQT Total 34 20 -05 05 -02 09 -01
GPA 35 02 -12 06 01 04 08
D-V Inventory 36 29 30 46 29 33 49
Syllogism-Risk 37 -16 -43 -07 -13 15 -08 /
Test Anxiety 38 -03 -02 14 16 00 21 ]
Defensiveness 39 -07 -15 15 -04 05 -05 :
Impulsivity (Number Correct) 40 -14 -10 -20 08 07 -12 E
Extraversion 41 28 30 23 14 14 13
Neuroticism 42 06 -15 06 -01 12 -05 - 3
Inventory of Beliefs 43 -03 06 01 -08 -37 -18 :
General Inquiry I 44 89 51 85 49 46 70 3

General Inquiry II 45 43 84 37 42 28 36
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TABLE D-1 (Cont.)

7 8 9 10 11 12 13 14 15 16 17

100 i

18 100

39 58 100

10 66 20 26 100

11 09 -03 -01 -16 100

12 -04 21 04 -35 -20 100

13 09 16 -02 -20 46 22 100

14 -06 -09 -18 -40 -06 18 17 100

15 -21 06 -06 -36 -01 54 26 25 100 q
¥

OO~V HL NN

16 -26 01 -15 =-33 =-19 20 13 36 50 100

17 -11 30 21 -38 - 59 -02° 48 -01 62 36 100
18 03 32 20 -19 03 08 -06 23 -20 -15 XXX
19 24 17 34 -17 46 19 51 28 65 65 51
20 -12 -20 -43 -29 36 06 17 -04 06 32 XXX
21 -20 24 12 -41 -01 60 23 21 47 39 27
22 -23 10 -24 -25 -10 28 35 17 60 63 45
23 -33 10 -05 -24 73 -55 07 -23 17 06 66
24 08 05 -11 -13 --04 46 31 12 20 43 04
25 3 -13 12 0¢ 25 13 35 05 15 02 21
26 -20 -01 00 -30 -08 17 02 39 33 24 -16
27 16 o8 01 17 =-22 -06 -09 23 -15 -10 -14
28 -18 -04 04 -29 -46 74 -05 -28 48 04 XXX
20 08 -26 -29 -16 54 =-31 41 04 -22 -12 32
30 06 -08 -12 00 -16 02 02 53 04 37 06
31 00 -17 -17 -32 16 06 23 39 16 41 56
32 06 -03 -05 -03 29 03 57 25 23 18 61
33 14 19 00 18 -12 -01 35 43 24 42 14
34 07 -02 -10 -11 16 04 48 45 26 43 65
3 05 -10 -25 -20 05 19 34 51 08 17 10
36 38 -19 -14 16 11 -13 08 -07 -04 08 19
37 00 -05 15 -07 -13 -04 17 34 -18 31 -01
38 -12 07 -22 -05 -16 06 -14 -24 -02 -03 -43
39 08 -10 01 -12 -13 16 11 24 39 39 28 f
40 -12 -16 -27 -06 -06 -18 -08 25 06 -04 -11 :
41 29 11 09 22 03 02 12 -10 11 -09 33 c
42 -08 06 (4 -14 18 -01 19 ~-14 00 -14 16

43 16 00 -13 18 -40 28 -14 33 18 -04 -30

44 48 -09 -02 23 16 29 38 -17 21 04 -01

45 88 24 I8 8 06 =22 04 -29 -32 -34 -15
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3

TABLE D-1 (Cont.)

18 19 20 21 22 23 24 25 26 27 28
i |
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18 100
19 XXX 100
20 -08 XXX 100
21 02 51 44 100
22 -13 40 30 39 100
23 XXX 23 XXX -19 13 100
24 -15 32 08 23 29 -37 100
25 =25 06 =23 -14 -17 05 14 100
26 =29 -06. =07 17 17 -12 05 06 100
27 =21 -05 -25 -17 -16 -27 =21 05 02 100
28 -04 XXX -17 22 17 XXX 01 40 03 -20 - 100
29 =21 -12 28 -24 -01 35 -11 34 17 -08 -20
30 -31 35 -32 -35 -05 13 40 26 09 47 -05
31 -45 40 05 -08 00 66 34 44 06 04 27
32 =55 73 -33 -06 08 44 29 66 00 19 18
33 -31 21 33 15 36 -22 -03 30 -04 42 -50
34 -53 65 -02 -01 16 44 28 61 02 25 09
35 -10 34 01 03 14 -16 25 18 -08 40 -06
36 -26 49 14 -01 03 09 -10 21 02 40 -04
37 -60 07 28 07 10 -28 20 11 13 34 -30
38 20 -59 34 N0 28 -23 -02 -22 19 =31 -08
39 -15 56 13 24 34 -01 00 -15 -10 33 03
40 20 -01 04 04 -05 06 -47 -10 07 58 -30
41 -14 18 05 01 01 -24 23 -11 =31 -10 -44
42 -18 -44 29 10 05 09 18 22 25 =30 -22
43 12 -17 -26 08 -08 -56 16 -10 -09 -07 -06
44 55 16 28 06 16 -28 17 42 04 -07 34
45 06 06 -22 -36 -24 -17 -03 15 10 -24

-34
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TABLE D-1 (Cont.)

29 30 31 32 33 34 35 36 37 38 39

29 100
30 -12 100
31 28 66 100
32 23 61 59 100
33 07 32 20 42 100
34 26 70 82 87 64 100
- 35 -01 72 37 62 32 57 100
36 38 05 09 06 14 12 12 100
37 10 48 30 30 42 42 46 -01 100
33 18 -50 -41 -56 -04 _47 -40 10 -30 100
39 -29 26 11  -07 17 09 35 15 33 =33 100
40 -06 -02 -22 -17 30 -07 03 33 -12 -03 35 ,
41 -10 -12 -07 04 04 -01 02 -06 -08 -10 05 q
- 42 35 -32 01 -09 03 -02 -30 00 02 55 -51 )
43 -42 22 06 02 13 08 19 -37 -12 -08 14
4 22 -16 -04 16 14 10 07 50 -13 14 02
45 01 -04 -14 01 08 -04 .11 32. -21 -07 -08

40 41 42 43 44 45

40 100

41 -29 100 o

42 -19 -02 100

43 -02 30° -20 100

4 -19 26 03 -08 100 |
45 -11 32 -14 15 48 100




TABLE D-2
INTERCORRELATIONS BETWEEN INQUIRY PREDICTOR VARIABLES

246 AND INQUIRY PERFORMANCE MEASURES, YEAR II, N=56

1 2 3 4 5 6 7 8 g 10
Complexity 1 100
Lecture-Discussion 2 60 100
Beliefs 3 50 43 100
GPA ' 4 -25 -23 08 100
Word Associations 5 29 12 36 38 100
Closure Flexibility 6 21 18 07 29 44 100 .
Syllogism-Risk 7 14 30 05 -09 13 -02 100
Test Anxiety 8 17 13 42 <06 -21 -14 -13 100
Defensiveness s -14 ~-13 -11 <01 14 07 -04 =26 100
Politics 10 23 06 36 16 39 07 01 -05 -16 100
Focus-Scan 11 23 26 19 13 36 21 01 -26 26 02
Education Scale 12 -32 -27 -22 -10 -10 -01 -38 04 20 05
Social Class 13 -06 -02 08 -09 02 15 13 15 11 -04
Rorschach Total Responses 14 -16 -26 04 -05 00 -18 08 -21 04 -07
Rorschach F+% 15 25 10 07 14 22 20 -10 21 11 02
Rorschach 2 : 16 03 -04 05 11 19 -01 -32 -15 o1 02
Rorschach Time to 1lst Resp. 17 01 15 -27 -09 -13 -01 13 10 -13 00
Rorschach W% 18 03 17 14 13 08 09 -35 -18 00 08
Rorschach D% 19 06 -15 -01 -10 05 03. 35 20 -02 02
Rorschach Dd% 20 -25 -05 -36 -06 -36 -35 -01 -05 05 -28
Reflection-Impulsivity Time 21 08 -10 07 o1 -08 -11 04 -07 09 -09
Reflection-Impulsivity Errors 22 -15 04 -10 -06 -30 -07 -21 -02 -02 04
WAIS Block Design 23 09 16 04 14 25 60 -10 03 -05 -05
Stroop 24 03 09 -02 00 -20 -08 -10 -02 12 12
MSU English 25 -02 03 15 48 38 22 27 -39 15 11
MSU Reading 26 06 06 22 54 42 22 15 -35 -08 19
CQT Verbal 27 12 07 31 41 42 23 19 -25 -07 11
CQT Information 28 -09 00 . 04 41 29 24 26 -28 -14 -03
CQT Numerical 29 -17 -04 -08 39 32 36 28 -19 08 11
CQT Total 30 -06 00 14 52 45 36 30 -31 -05 09
General Inquiry I 31 13 -03 12 02 16 05 16 -06 -16 -04
General Inquiry II 32 25 08 31 19 39 24 26 -27 -03 36
Competence 1 33 04 -14 10 02 -02 -04 oL -03 -17 -02
Competence 11 34 13 07 22 14 28 06 32 -11 -06 46
Problem Sensitivity 1 35 18 01 21 08 28 12 16 -16 00 -01
Problem Sensitivity 1I 36 27 12 37 22 39 24 21 -32 02 33
Shifts 1 37 15 00 19 -03 19 07 13 12 -25 17
Shifts 11 38 11 -06 -04 06 16 07 16 .13 07 26
Corrected Shifts I 39 19 03 20 -01 20 04 14 10 -28 19
Corrected Shifts 11 40 16 -02 06 -04 14 00 06 -07 07 23
Time I 41 40 23 40 -31 28 -06 05 17 -02 15
Time II 42 47 09 42 -02 27 05 14 -07 02 35
Sshift Ratio 1 43 -08 -13 -02 18 06 17 11 02 -27 14
shift Ratio II 4 -14 -11 -28 02 08 04 13 -08 09 12
Corrected Shift Ratio 1 45 -03 -08 o1 20 08 17 11 -02 -31 15
Corrected Shift Ratio II 46 -08 -05 -14 -06 09 00 03 -06 04 10
Bits 1 47 18 07 19 -13 13 03 -01 20 -32 11
Bits 11 48 18 11 35 19 39 24 8 -22 19 19
Sources 1 49 07 -01 02 -03 15 06 21 -04 -22 -03
Sources 11 50 24 03 20 14 33 27 22 -29 00 15
Inquiry Bits I 51 13 02 246 -02 24 15 10 -05 ~-11 16
Inquiry Bits 11 52 31 06 12 -03 24 13 14 -09 05 22
Inquiry Sequences 1 53 00 -01 06 -15 22 26 10 11 -22 -01
Inquiry Sequences II 54 11 03 -05 02 13 12 16 -10 -13 05
Inquiry Ratio I 35 11 01 17 0l 13 15 03 -13 00 01
Inquiry Ratio II 56 10 -15 -12 -09 o9 -01 -03 -13 00 06
Average Sequence Length I 57 17 02 25 15 -03 -14 -05 -16 09 27
Average Sequence Length 11 58 29 -04 24 01 26 07 =07 .04 19 31
Scaled Reflection 59 -15 -14 -18 -15 -21 -17 -16 -02 26 -03
Dialectical-Didactic 60 73 71 66 02 62 49 43 -02 -08 29
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11 12 13 14 15 16 17 18 19 20 21 22 . 23 24 25
1
2
3
4
5
6
7
8
9
10 -
11 100
12 -22 100
13 06 16 100
14 14  -06 01 100
15 09 07 13 -20 100
16 21 29 -13 29 -08 100
17 -35 00 -14 -67 00 -31 100
18 17 27 -26 -13 -09 50° -11 100
19  -17 -28 29 13 14 -54 08 -94 100
20 00 o4 -08 -01 -13 -14 08 -19 -16 100
21 03 13 09 -16 03 02 02 02 -02 02 100
22 -20 03 -16 01 04 -21 00 18 -25 21 -54 100 ‘
23 19 03 09 -16 22 -02 -07 14 -06 -22 -05 01 100
24 -20 07 -05 -05 06 -07 -04 02 -06 11  -21 27 -10 100 .
25 11 -14 -18 .22 -08 19 -09 -01 06 -15 11 -42 01 -18 100
26 31 -24 -18 03 19 11 -28 17 -13 -11 10 -20 17 -13 53
27 19 -29 -07 -01 22 00 -20 00 14 -38 01 -2 19 -04 46
28 -03 -14 02 17 -06 10 -11 07 -01 -18 -08 -17 14 -08 50
29 05 -08 -07 19 -06 -06 -03 _07 12 -16 -13 -07 23 -26 47
30 09 -22 -05 14 08 o1 -15 -02 14 -3¢ -10 -20 26 -16 60
31 12 -2 05 01 -04 03 00 10 _05 -15 -03 ~-19 13 -17 -12
32 26 -15 14 23 03 -01 -19 -10 18 -23 00 -24 06 00 22
33 06 -18 08 -05 -24 -05 03 13 -12 -03 04 -15 16 -12 -18
34 16 -10 10 21 -19 -06 -15 -12 15 -08 -12 -19 -10 07 30
35 20 -16 11 05 07 07 -13 09 00 -26 00 -20 11 -19 -03
36 24 -15 05 23 14 03 -15 -07 17 -31 00 -23 08 05 26
37 02 -11 10 -03 -10 -13 o1 -03 12 -26 -12 -09 05 -13 -22
38 -01 -08 02 -03 04 -11 20 -25 32 -21 -03 -06 -13 ~-10 -05
39 05 -14 06 00 -06 -08 00 01 07 -24 -10 -08 04 -09 -20
40 12 -10 04 08 03 -02 01 -18 25 -20 -03 -07 -15 -06 -10
41 24 04 07 -03 11 18 -15 19 -10 =-25 07 -17 08 -18 -18
42 10 -10 -07 14 09 13 -23 -07 16 -26 17 -22 -09 -02 01
43 -11  -14 09 -03 -20 -28 10 -18 21 -11 -20 04 04 -03 -10
44 -10 01 10 -08 -05 ~-15 32 -21 24 -09 -16 06 -10 -07 -06
45 -05 -17 05 o1L -15 -20 08 -11 14 -10 -21 05 05 01 -09
46 09 -08 10 02 -03 -09 16 -13 17 -13 -18 06 -07 -03 -15
47 02 -06 05 -07 04 05 03 06 01 -20 -08 -16 15 -11 -14
48 16 -18 27 08 25 -07 -10 -21 33 -35 -02 -03 09 -03 08
49 -01 -23 -06 02 04 01 11 01 02 -10 -10 ~-11 07 -11 -10
50 22 -14 23 15 06 -04 -16 -11 17 -17 15 =-21 -09 -1l1 12
51 01 -05 01 -0l 03 -09 -07 09 01 -26 -12 10 11 -16 -20
52 03 -21 04 -04 16 -02 12 -10 21 -29 04 -03 -03 -12 -12
53 -08 03 18 -08 05 -16 04 -06 16 -28 -13 -04 09 -21 -20
54 -16 -14 01 -24 12 -15 40 -16 23 -21 -02 07 -05 -18 -17
55 -07 -03 -02 -08 03 -20 -01 09 -05 -13 -08 30 15 -14 -27
56 -01 -07 -14 09 -11 10 06 -04 03 03 07 -10 -16 =-21 -06
57 07 -04 -28 09 -03 04 -19 26 -27 0l 00 31 13 09 -04
58 16 -07 -02 27 05 21 -33 10 -04 -16 11 -14 | 07 04 16
59 -21 © 21 -02 -01 10 -25 03 -02 -06 24 -10 67 -05 14 -23
60 35 -36 10 -11 15 -04 -04 -01 13 -35 -08 -21 27 -07 20
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26 27 28 29 30 31 32 33 3% 35 36 37 38 39 40

1

2

3

4 s

5 *

6

7

8

.9

10
11

12

13

14

15

16

17

18

19

20

21

22

23 ,
24 #
25

26 100

27 68 100

28 49 57 100

20 31 15 42 100

30 65 79 83 66 100

31 30 27 18 -02 19 100

32 3 2 11 03 17 37 100

33 14 07 07 -09 02 8 31 100

3% 31 18 17 11 19 26 8 30 100

3 37 39 19 -01 2 8 41 60 19 100

3 27 2 09 05 19 31 9% 21 63 42 100

37 19 25 12 00 - 17 75 41 61 38 69 30 100

3 -01 -02 -19 -03 -09 31 56 19 38 3 54 40 100

39 22 2 13 -02 16 76 40 61 35 68 31 97 41 100

40 -03 -01 -26 -1 -16 37 60 26 37 43 S8 48 92 50 100
41 07 17 -03 -6 OL 41 25 25 19 46 25 S0 12 51 29
42 12 11 -07 -09 -0l -21 69 17 52 25 69 32 S0 3% 58
43 18 14 12 11 17 58 36 55 39 46 22 82 42 718 40
4 -12 -11 -12 00 -10 24 26 1 20 2 20 26 82 2 68
45 21 13 13 08 15 61 37 57 36 47 2 80 43 82 44
46 -15 -07 -24 -14 -18 3% 33 23 17 33 29 38 77 40 82
47 12 16 10 -06 08 52 21 38 21 45 13 64 14 61 22
48 08 25 09 10 20 09 47 -10 22 21 49 20 56 20 52
49 26 26 23 03 23 8 20 S4 12 68 15 64 22 68 2%
50 24 19 05 -06 08 39 8 28 55 4 78 37 59 36 59
51 32 32 00 -02 17 73 37 S5 32 71 30 95 37 92 46
52 06 08 -14 =-23 -11 45 62 27 35 48 60 53 93 57 03
53 2 27 02 -05 13 54 29 3 30 54 18 8 30 72 3%
54 02 -04 -11 -18 -13 19° 3 09 1% 18 31 29 8 29 66
55 20 21 -05 -04 10 57 20 47 08 57 17 71 31 71 37
56 00 -04 -13 -25 -17 42 47 30 28 40 44 39 56 42 62
57 08 03 -05 06 02 23 09 30 05 17 12 27 0 35 15
58 09 18 0L -05 07 48 S0 38 36 48 S0 45 32 51 49
59 -26 -27 -25 -15 -28 -32 -25 -2 =20 -27 -2 -24 -05 -25 -09
60 25 32 17 19 29 17 42 0L 31 26 43 22 13 2% 13




TABLE D-2 (Cont.)
| 249

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

wo~Nocn PPN

41 100
42 43 100

43 -05 12 100 |
4 -08 -02 39 100 B i
45 -02 15 97 38 100 : :
46 12 08 40 87 45 100

47 46 13 41 09 38 19 100

48 18 36 13 4 13 4 25 100

49 3 07 48 23 53 29 47 12 100 :
50 15 56 37 38 37 40 17 54 22 100 s
51 57 36 77 18 77 31 58 21 62 33 100

52 40 63 42 67 48 73 3% 60 35 67 53 100

53 40 12 72 28 65 35 57 19 50 32 81 40 100 ;
54 03 31 39 72 41 61 2 S1 19 49 27 78 35 100 :
55 40 27 62 16 64 27 10 07 45 28 8 44 60 21 100
56 3 50 28 37 33 4 09 00 35 49 41 68 25 43 43
57 29 38 13 -21 22 -09 03 -04 13 03 3% 1 -2 -13 43
58 55 58 17 05 2 2 20 18 38 38 45 46 13 -16 42
| 59 -06 -2 -21 11 -23 05 -17 04 -27 -18 -04 03 -11 11 16
‘ 60 3 39 06 -06 09 -02 18 42 16 35 23 25 16 13 16
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56 57 58 59 60 | S

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56 100

23 100

58 51 46 100

59 00 18 -08 100

60 -04 06 19 -31 100

w
~3
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TABLE D-3

- CORRELATIONS OF 18 SELECTED PREDICTOR VARIABLES WITH INQUIRY
CRITERION VARIABLES FOR FIRST AND SECOND ADMINISTRATIONS (N=56), YEAR TWO?

Inquiry General
Variable Competence | Problems | Sources! Time Bits |Inquiry

Administration| (1) (@ | @|@W @] M @|MW @@ @

Complexity o1| 20 | 17| 27| oe| 24| 41| 43| 19| 18| 09] 26

Lect-Disc. -19| 12 | o1} 11}-01| 03] 26| 06| 07| 12|-07| 10
Beliefs 06| 31 | 20| 36| ool 21| 43| 38| 20| 35| 10| 33
GPA 05| 14 | 09| 21| 02| 15| -32] 05|-14| 19| 05| 18
Word Ass'n. 08| 33 | 25| 33| 21| 31| 24| 32| 17| 36| 21| 36
Closure Flex. -05 12 13| 22| 07] 26| -05| 14 02| 24} 06| 22

Syllogism-Risk 01| 28 14} 26| 20| 23| 04| 23| 00| 27| 14| 28

Test Anxiety -05 | -16 |-15|-32|-04|-30( 14|-11| 19}-21|-09(-29
Defensiveness | -17 [-11 |-01| 06 | -23| 01| =02] 04|-30| 18|-16]-02" |
Politics -02| 45 | 01| 32|-02| 15| 18| 40| 11 21|-01| 34 i
Ave. Time 03|-15 | oo| 02| 10| 15| 07| 07]-07|-03|-03] 01
Total Errors -13 | -21 |-19|-24 | -11]-21| -13|-23|-16(-02|-17]-25
Block Design 14| 00 11| 03} 07; 08| 12|-10| 14} 09| 12| 05
Stroop -12| 06 |-18| 04 |-10|-11| -22{-02|-11{-03|-16| 00
Reading 15| 29 | 36| 29| 27| 25| 04| 17| 12| 08| 30| 31
CQT Num. 05| 10 | 00| 05| 04|-07|-20{-~02]|-07| 10| 00| 03
CQT Total 03| 18 | 26| 19| 24| 08| -04| 08| 08| 20| 21| 17

Rorschach Dd% -03|-08 |-26|-31|-10|-17| -25{-26|-20{-35|-15{-23

2 For N=56, the probability of a correlation of .27 occurring by chance
is < 05' the probability of a correlation of .31 is < .01. (two-tailed
tests)
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TABLES D-4 AND D-5

STEP-WISE MULTIPLE REGRESSION ANALYSES FOR PREDICTION
OF COMPETENCE AND GENERAL INQUIRY,
ADMINISTRATIONS ONE AND TWO, USING 17 PREDICTOR VARIABLES
(N=56) WITH VARIABLES LISTED IN THE ORDER IN WHICH THEY WERE ADDED

Table D-4 - Competence

Administration 1 Administration 2

Variable R R? Variable R R?

Lecture-Discussiont 19 04 Politics 45 20

Defensiveness' 28 08 | Total Errorst 50 25

Block Design 32 10 | Average TimeT 57 33

Beliefs 36 13 Syllogism-Risk 61 37

+13 Other Variables 49 24 Reading 63 40

CQT Totalt 65 42

* Beliefs 66 44
+10 Other Variables 69 47

Table D-5 - General Inquiry

| Administration 1 Administration 2
Variable R R2 Variable R R2
Reading 30 09 Politics 34 12
Word Association 33 11 Test AnxietyT 44 19
GPAT 37 14 Total ErrorsT 51 26
Lecture-Discussion’ 41 17 Syllogism-Risk 55 30
Defensiveness? 44 20 Closure-Flexibility 57 32
CQT Number 45 21 CQT Totalt 58 34
+11 Other Variables 52 27 Reading 60 36

Average TimeT 62 39
+9 Other Variables 68 46

+ L] L] L] L] L]
indicates negative regression weight
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TABLES D-6 AND D-7

STEP-WISE MULTIPLE REGRESSION ANALYSES FOR PREDICTION
OF PROBLEM SENSITIVITY AND INFORMATION SOURCES
] ADMINISTRATIONS ONE AND TWO, USING 17 PREDICTOR VARIABLES
3 (N=56) WITH VARIABLES LISTED IN THE ORDER IN WHICH THEY WERE ADDED

Table D-6 - Problem Sensitivity

Administration 1 Administration 2
Variable R R2? Variable R R2
Reading 37 13 Beliefs 36 13
Word Association 41 16 Test Anxietyt 47 22
CQT NumericalT 4 19 Total Errorst 51.- 26
StroopT 44 21 Politics 56 31
Syllogism-Risk 48 23 Syllogism-Risk 58 33
+12 Other Variables 55 30 Closure Flexibility 60 35

Average Timet 60 36
CQT Total¥ 62 38
+9 Other Variables 66 43

Table D-7 - Informaticn Sources

Administration 1 Administration 2
Variable R R2 " Variable R R2
Reading 27 07 Word Association = 31 10
Defensiveness™ 34 11 Test Anxiety? . 42 18
GPAT 39 15 CQT NumberT 48 23
Word Association 43 19 Syllogism-Risk - 52 27
Lecture-Discussiont 46 21 Closure-Flexibility 57 33
+12 Other Variables 53 28 Lecture-Discussion™ 59 35

Complexity 61 37
Reading 62 39
+9 Other Variables 65 42

¥ indicates negative regression weight
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TABLES D-8 AND D-9

STEP-WISE MULTIPLE REGRESSION ANALYSES FOR PREDICTION
OF TIME AND BITS, ADMINISTRATIONS ONE AND TWO,
USING 17 PREDICTOR VARTABLES (N=56) WITH VARIABLES
LISTED IN THE ORDER N WHICH THEY WERE ADDED

Table D-8 - Time

Administration 1 Administration 2
Variable R R? Variable R R?2
Beliefs 4 19 Complexity 4 19
GPAT 56 31 Politics 53 28
StroopT 60 36 Lecture-Discussiont 58 33

- Word 62 38 Total Bet . 63 40
CQT Numbert 63 40 Beliefs 65 43
CQT Total 65 42 Defensiveness 67 44
+11 Other Variables 70 49 +11 Other Variables 70 49

Table D-9 - Bits
Administration 1 Administration 2
Variable R R? Variable R R2
DefensivenessT 30 09 Word Association 36 13
GPAT 33 11 Beliefs 44 19
Reading 39 16 Syllogism-Risk 49 24
Total Exrort 42 18 Defensiveness 54 29
Average Timet 45 21 GPA 55 31
+12 Other Variables 52 27 Readingt 57 33
Closure Flexibility 59 34
CQT NumberT 60 36
+9 Other Variables 63 40

indicates negative regression weight

PP, S T DT Y D T -




APPENDIX E

Appendix E contains the complete raw data for all subjects
participating in the second year of the study. Below is a listing
of the tables in this appendix, their names, and explanatlons of
the scores when necessary. : . i

Table E-1 Basic Inquiry Performance Scores, Administration I

Table E-2 Basic Inquiry Performance Scores, Administration II

In tables E-1 and E-2 the columns labeled In-basket
refer to the in-basket form to which the scores cor-
respond; 1=A, 2=B.

Writing refers to the number of times the subject wrote
. down information during the in-basket.

Externals is the number of times the subject called

out to the secretary or reference memory for additional
information. Notice that there are two sources scores,
Mean sources and Total sources. Total sources was the
total number of information sources used in inquiry.
Mean sources was the average number of sources used per
problem category into which the subject inquired.

Table E-3 Shifting and Competence Scores, Administration I and II

The scores. for the five subjects who failed to return for
the second Administration are not included in this, or
subsequent tables.

All ratio scores in this and subsequent tables (including
GPA) should be read as having two places to the right

of the decimal (eg., 2.01 or .98) although in most cases
it was not inserted.

Table E-4 Problem Solving Scores, Administration I and II

Table E-5 Scores on Group and Individually Administered Predictor
Tests

255
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Classification refers to the seeking style X GPA classifi-
cation used in the ANOVA's. 1 = Dialectical, High GPA; 2 =
Dialectical, Low GPA; 3 = Didactic, High GPA; 4 = Didactic,
Low GPA; 5 = Pattern, High GPA; 6 = Pattern, Low GPA.

Total Bet refers to the amount of § 1.80 bet on the Syllogism-
Risk Scale.

Closure-Flexibility Total was the total number of items
tried on the Closure-Flexibility Scale and was not used in
the analysis.

Of the six scores given for the Stroop Color-Word Test,
only difference C was interpreted in the body of the report.
Scores I, II, and III are time scores; the time taken to
read (I) names of colors printed black on white, (II)
nonsense words printed in different colors -and (III) the

‘names of colors printed in different colors, eg., the word

red printed in green ink etc. The differences are inter- ;
preted thusly; differences A = I-II, B = I-II and C = II-III,
Difference C is considered a measure of interference.

The Average Time score for Reflection-Impulsivity should
be read as having one place to the right of the decimal,
eg., 48.1 or 54.3. ‘
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