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Atstract

By making detailed ckservaticns of the
entire classrccm prccess and bty administering relevant
tests and indices tec teachers and students, this 2-year
ctudy attempted to determine what factcrs affect
educational effectiveness. The theoretical basis was that
the ways tc achieve the varied goals of educaticn
(kncwledge of subject matter and development of all aspects
of the individual) are ccupatible. The study had two
phases. In the major phase¢, the causes of student fprogress
were sought ky relating suvch progress to measures of
classrccm process and to measures of a teacher's

- personality and behavior. In the minoxr phase, the effects

of sensitivity training fcr teachers were measured in a
classic ccntrol-exgperimental grcup procedure. The subjects
were the teachers and students in 57 classrooms, drades 3
through €, in fcur metrcpclitan elementary schocls.
Pretesting, pcsttesting, personality measures and
observaticns of classrccm prccess were extensive and
detailed. Results cf the minor prhase are not clear, but
tend tc support previcus findings that effectiveness of
sensitivity training tends to correlate highly with the
teacher's level of psychic resources. Results of the majcr
phase in general sugrpcrt the thecry cf ccmratibility of the
varied goals of education. Benefits of sensitivity training
can te measured, althcugh nct everyone is benefited. (MH)
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Chapter 1
An Overview of the Project

Introduction

The Goals of Education and Effective Teaching

The goals which American education has accepted have expanded over
the years. From an initial concern with the development of knowledge
and intellectual skills in pupils, educators have broadened their view
of the responsibilities which the school should assume to include those
of emotional and social growth as well -- actualizing the breadth of
human potential. Along with this broadened view of the goals of educa-
tion has come a greatly expanded picture of the kinds of skills and

competencies which a teacher ought to have in order to be effective in

the classroom. Today's teacher is presumed to be competent in foster-

ing growth in such diverse aspects of the child as mental health, creati-

vity, curiosity, social adjustment, democratic problem solving, res-

l ponsibility, wholesome artitudes towards society, community, school, and
|

peers, and in cultivating the interest and ability of the pupil to fur-

ther his own learning. In addition to all these, the elementary teacher

is expected to be competent in a variety of subject matters ranging from

|

[

S reading, writing and arithmetic to art and music. This is a very impos-—
\ ing picture of the competencies expected of the elementary teacher.

1 :

However, these goals which have been assumed gradually by the school

|

E

n have recently met considerable criticism. The assumption which the crit-
jcs make is that the schools are failing to teach "fundamentals" while

accepting responsibility for these other aspects of pupil growth. There




1s agitation for a return to the "fundamentals' or a more classical
education.

But instead of merely seeking a return to earlier procedures, if
the varied goals of education are examined and prescriptions sought for
ways in which each of these goals can be reached, a surprising degree of
similarity emerges. In this literature, the teacher is encouraged to
give pupils a voice in decision making, to help them examine their own
experience in order to learn from it, and to utilize the motivational
and skill-building possibilities inherent in small, autonomous work
groups. Perhaps prior to all of these is the establishment of a warm,
supportive emotional climate as a basic requirement for growth in all
these skills. Considerable segments of both personality and educational
theory suggest that what is required of the teacher is that she enlist
the normal healthy growth processes of the child in the teaching-learning
function (or at least not block them!). Both personality and education-
al theory suggest that many ideas about behavior and learning might be
viewed in these basic terms.

A basic thesis of this research, then, is that aside from teacher
subject matter competence, it is possible to identify and measure a com-
mon core of teacher-pupil classroom behaviors which are basi¢ to most, if
not all,of these aspects of pupil intellectual, personal, and social
growth. If this is true, then there should be no conflict between the
advocates of classical education and those who have concern for teaching
the whole child because the goals of both are met simultaneously. Thus,
effective teaching would require development of these core skills rather

than expertness in a large variety of unique skills; and might be more
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reasonably attainable.

Identifying Effective Teaching

It is apparent in tue preceding paragraphs that the basic problem
underlying all of the discussion is that of identifying the nature of
effective teaching in relationship to different sets of goals of educa-
tion. In attempting to deal with this problem, the research here des-
cribed makes a series of procedural assumptions about why past research
has not produced answers to the question.

One of these difficulties has been the frequency with which the
criterion of effective teaching in past research has consisted of a set
of ratings -- typically made by administrators or supervisors. The most
consistent finding in this literature is that when these ratings have
been compared with change in pupils, no relationships have been found.
This suggests that what is needed are more objective, more refined, and
yet more comprehensive measures of teacher-pupil behavior in the class-
room, rather than ratings of it.

Another difficulty appears to be the design of the typical research
of the past which has looked, on the one hand, at teacher characteristics
such as amount of professional training, intelligence, or ggades in co;—
lege, and on the other hand, at change in pupils. The difficulty here
is that when characteristics are found which do relate to pupil change,
their interpretation remains in doubt because there is no information
about what went c¢n in the classroom -- the intervening activity.

This in turn relates to a series of other difficulties, one of

which is that measures of change in pupils have only infrequently been
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taken as criteria of the effectiveness of the educational process
(and even less often has a measure other than achievement been studied).
In most instances, judgments of the nature of effective teaching have
served in their place, even though it is clear that the judgments do
not relate to pupil change. Another related difficulty has been that
the typical study, in not examining classroom process, haé assumed that
it would be similar from teacher to teacher in all respects not under
study. Otherwise, it would make no seﬁse to study differences in teach-
er characteristics and to assume that their relationship to pupil change'
was a function only of differences in teacher characteristics. On the
other hand, it would.seem reasonable to assume that differences in
teacher characteristics might produce differences in a variety of as-
pects of classroom behavior, which in turn might be related to changes
in pupils. For example, assume that differences in pupil learning are
to be compared for two groups of teachers, one well prepared in the sub-
ject matter, the other less well prepared. 1Is it reasonable to expect
that the classroom behavior of the two groups will be similar except
for ability to deal with subject matter? Or is it likely that differ-
ences in emotional climate, in use of small groups, in freedom afforded
pupils, for example, would also occur? And, if so, might some of these
différences be the effective variables rather than, or in interaction
with, the differences in teacher preparation?

Similarly, differences in pupils have rarely been studied in re-

lationship to classroom process,-and the assumption has typically been

made that effective teaching for one‘pupil will be effective teaching
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i for all pupils.
All of these shortcomings in past research have probably been
functions of the difficulty of measuring many aspects of classroom

process and many aspects of change in pupils, and the impossibility of

L dealing with large numbers of measures so as to sort out the relation-~
”W ships and the interactions among them.
LL » » » .

Only recently have these difficulties been overcome, in part at
least. New systems for observing teacher-pupil behavior in the class-

room appear to capture important aspects of classroom process. An in-

creasing variety of measures of pupil characteristics have appeared in
I recent years. Finally, the availability of computers for data processing
has made e¢nalysis of such complex data possible.

A part of the rationale of this study is that the use of these new-

ly available resources will enable more effective approaches to identi-

fying teacher behavicrs that are related to change in pupils; and that

|

] numbers of teacher characteristics, such as measures of personality,
intellectual level, training and experience, can be related to the

:] complex of classroom process and pupil change.

| The broad purpose of the research was to attempt to identify the

{{] teacher skills associated with growih in a wide variety of aspects cf

the bupil. A basic assumption was that it would be necessary to measure

a wide variety of behaviors in the classroom, both teacher and pupil,

from which those core behaviors could be identified which facilitated

<§§> pupil growth, and that this could only be accomplished through complex

“B statistical analysis.




A contrary point of view about the nature of good research holds
that "clean," '"theory-based" research tests relationships between a
limited number of measures posited by theory as important. But the
long history of negative results in studies of teacher effectiveness
suggests that theory may not yet be able to identify the crucial vari-
ables; and if this is true, then the screening of large numbers of
possibly important variables appears to be a worthwhile approach.
Perhaps the position of the reseafcher on teacher effectiveness is
analagous to the prospector seeking gold, in that his theory is specific
enough to identify more likely places to dig, but not specific enough
to pinpoint the location of the nuggets.” And “if this is true, we should
expect that it would be necessary to sift considerable amqunts of gravel

in order to find occasional flecks of gold.

Sensitivity Training and Effective Teaching

Along with the idea that patterns of teacher-pupil behavior can
be identified that are central to effective pupil learning of a variety
of sorts, was an idea of what at least a part of this core pattern might
include. It was hypothesized that classrooms ia which the most effective
pupil learning took place would be ones in which the teacher shared with
pupils the responsibility for planning and directing the work of the
classroom, and for maintaining control over classroom behavior while
this work wus proceeding.

There is reason to believe that sensitivity training is én effective

procedure for developing the skills of teaching in this fashion. A

second thesis of this research is, then, that not only will there be
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found a common core of teacher-pupil behaviors which are basic to a
number of kinds of learning, but that an essential ingredient in this
common core will be effective group interaction and that this skill
can be taught. A part of the project, then, is sensitivity training
for a subgroup of the teachers, and assessment of the effect of this

training.

Outline of the Project

This research stems from the view that theory and past research
in education suggest that the ways to achieve the goals which education
has assumed are compatible. From the elements in common, a constellation
or core can be identified which will be related to pupil growth in a
number of areas. This constellation, in turn, should be related to
teacher characteristics. A further part of the thinking underlying
the project is the expectation that a part of this constellation can
be taught by means of sensitivity training for classroom teachers.

In line with this rationale, then, the general sequence of the project
was as follows: a series of ﬁeasures of the status of elementary school
pupils were administered in the fall and in the spring of the first
year, and again in the spring of the following year. These measures
were chosen to represent as many different aspects of growth'in pupils
as could be measured reasonably objectively. Included were measures
of subject matter achievement, both primarily verbal and primarily quan-
titative, measures of creativity, of personality, and a situational test
of cooperative group problem solving. In addition, measures of percep-

tion of and attitude toward the classroom and of motivation were adminis-

L e i;‘%’&’ﬂgh;:




tered at the end of each of these years.

During the middle months of each year, teacher-pupil classroom
behavior was observed using two different observation schedules.

This sequence of testing enabled the assessment of change in
the pupils during each of these years which could be related to the
observations of classroom process for each year.

In addition, sensitivity training was provided for a sub-group
of the teachers the summer between the two project years, so that the
effect of training these teachers could be assessed by comparing class-
room process and pupil change for the trained and the untrained groups
over the two years in a pretest-posttest, experimental-control group
design.

Finally, measures of teacher personality and other cﬁaracteristics
were collected the first project year, so that these teacher charac-

teristics could be related to composites of teacher-pupil behavior and

pupil change.

i




Chapter 2
Review of the Literature
Introduction
In line with the overview of the project presented in Chapter 1,
this chapter will review publications relevant to each of the topics
discussed there. These represent the major concerns of the study --
the goals of education and the relation of effective teaching to them;
past research on identifying effective teaching; and research on the

usefulness of sensitivity training for classroom teachers.

The Goals of Education and Effective Teaching

Education and Mental Health

e

Both educators and mental health specialists have been concerned
with the relation between education and mental health, and although there
are minor differences in point of view, the similarities are much greater
than the differences. From the field of mental health, for example, Stev-
enson (1956) says:

...mental health and education are so inseparable as often

to be considered one and the same. Mental-hygienists, in-

cluding educators, are concerned with this one objective --

to develop the potentialities of the child for meeting life's

situations satisfactorily. (p.237-8)

In the same general vein, Smith (1961) says:

- In so far as we take the requirements of education seriously,

then, we cannot help trying to grapple with conceptions of op-
timal human functioning. (p.301)

Representative of a point of view of educators, Biber {1955) has commented
that there is a common thread running through the concern about what

schools ought to be and how they should be different ~-- a concern for




-10-

recognizing emotional factors in the development of children as being

as important as their cognitive development. This is a problem the
schools cannot avoid because children go to school; it is inevitable
that teachers will influence developing personalities; and there must be
concern for the nature of this influence on the developing personality.
She comments: "Every school room for which this holds is something of a
mental health movement in itself." (p. 159)

Rivlin (1955), another educator, has commented that today's teach-
er is as concerned as ever for teaching subject matter, and indeed has
responsibility for teaching much more subject matter than the teacher
of a generation ago; but today's teacher is equally concerned with
assuring that hie¢ pupils are well enough adjusted to he able to use the
information they have acquired. '"He knows that how the children learn
is as important as what they learn.'" (p. 14)

Numerous attempts to define mental health can be found in the
literature; cne of the more extensive is that of Jahoda (1958 a more
recent one, and one basic t» the rationale of thin study, is that of

Smith (1961). While Smith deals with the problem of defining mental

health, his primary point is that the attempt to dcfine it is a will-

o-the-wisp not likely to bhe attained. He sees the attempts te define

mental health, and the listing of various criteria which are to be a

part of that definition, as largely useless; and suggests instead that

the title '"mental health" be taken simply as a rubric or chapter heading

under which fall a variety of evaluative concerns. He argues that if

this point of view is taken, then there need be little argument about
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what particular topics are taken up in that chapter, or the limits of
the list of mental health attributes. He suggests instead that attempts
to arrive at the list be given up, and that research proceed with re-
lating the numbers of whatever list is chosen t§ each other and to other
fa_cors in the history and environment of the person.

He does, however, suggest several criteria which may be useful in
deciding on the members of any list. They are as follows: (1) they ought
to be important, although it is clear that consensus is too much to ex-
pect; (2) they ought to be behavioral, or immediately inferable from be-
havior; (3) it will be helpful if they have some relation to personality
theory, although it is also clear that personality theory is in need of
further develcpment; (4) they should be relevant for the social context
which is being considered. In the area of education, for'example, the
relevant question would be: 'What sort of psychological assets would we
like the schools to develop in our children?"

Smith's point of view will be taken here in dealing with the re-
lationship between education and mental health. Many, if not all, of
the goals of education could also be accepted as members of a list of
defining criterié of positive mental health. At the global level, educa-
tion is concerned with the optimal functioning of the individual, and
as a part of this optimal functioning, with the development ;f intellectu-~-
al knowledge and understanding. This fits in with Stevenson's view of
realizing potentialities for meeting 1ife's.prob1ems as basic to mental
health, for subject matter learning is basic to adult performance in
the home, on the job, and in the community. In addition, achievement

has been shown to bear an immediate relationship to other measures of
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mental health, and is an effective basis for mental health screening as
shown by Bower, Tashnovian and Larson (1958) and Stringer (1959). The
fact that learning difficulties, especially in reading, are frequently
associated with adjustment problems of one sort or another supports this
view.

Ryan (1956), in writing about the relation of mental health to
education, comments: "Repeatedly in the recent literature a similarity
appears between goals set by mental hygienists and by educators even
when there seems to have been no particular collaboration....' (p. 418).
As an example, Rivlin (1955) has commented to the effect that concern
for the personal and social development of the child -- for mental health --
is not a plea for soft pedagogy. Indeed, he comments that there is ample
experience "to demonstrate that children learn better and’accomplish more

under conditions which foster mental health." (p. 16).

Thus, many goals which educators have accepted as goals of education

might reasonably be accepted as aspects of good mental health -- good
social relationships, harmonious working relations, efficiency in learn-
ing, 'wholesome" attitudes, creativity, curiosity, and responsibility.

In the simplest terms, good mental health, broadly conceived, is not

only a goal of education, but a means to other goals, if indeed they are

separable at all.

Education and Creativity

There has recently been emphasis on the measurement of creativity
and the conditions which foster it, because these are aspects of child

development of vital concern to education and the nation. The des-




~13-

criptions of conditions which are expected to foster growth in creativi-
ty bear considerable resemblance to those prescribed as ideal for both
subject matter achievement and good mental health.

Rogers' description (1954) may serve as an example. He described
the fostering conditions as two-fold: psychological safety and psycho-
logical freedom. Psychological safety has several aspects, including
empathic understanding, acceptance of the individual as a person of un-
conditional worth, and a climate free of external evaluation. Reaction
to the person's behavior (rather than to him), which still permits him
to retain his own locus of evaluation, is not only seen as accepting,
but may, in itself, be freeing. The effects of psychological safety are
seen as lessening needs for rigidity and defensiveness, fostering openness
to experience, and "...freeing (the) real self to emerge and express it-
self in varied and novel formings as it relates itself to the world.
This is a basic fostering of creativity." (p. 255). Torrance (1961)
supports this view of safety as a requirement of classroom creativity.

kogers' second major condition, psychological freedom, is based on
freedom of symbolic expression, but also involves permissiveness. How-
ever, the permissiveness with which he is concerned is freedom with res-
ponsibility. It is clear tﬁat, for him, this sort of responsible freedom
is the climate within which an internal locus of evaluation may be dev-
eloped which is basic to constructive creativity. (p. 258).

The parallel of creativity with mental health prescriptions and
those of a modern philosophy of education will be clear. Maslow (1959),
as another example, explicity identifies creativity as a correlate of

mental health. Torrance (1961) supports this view from one study, and
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indirectly from others.
On the other hand, there is occasional doubt expressed that

creativity is necessarily a correlate of good adjustment. The opinion

is expressed that the bizarre productions of the severely maladjusted
would be high in originality as it is usually scored, and further,
(Hilgard, 1959) that numbers of highly creative individuals have shown
evidence of immaturity or maladjustment -- Goethe, Copernicus, Newton,
Darwin, Van Gogh, Degas, Byron and others.

Although there has been little empirical research on the relation-

ship between creativity and mental health, the bulk of the theorizing

appears to argue in favor of a positive relationship between the two,
at least sufficiently to warrant testing.

There is also research which relates creativity to achievement in
such a way as to suggest that considerable overlap exists here, too. The
work of Getzels and Jackson (1958) is well known and has been replicated
by Torrance (n.d.) who verified the findings with a number of other groups.
These studies agree in indicating that there is a considerable relation-
ship between creativity and academic achievement, with intelligence held

constant, and that this relationship is highest for the kinds of achieve-

ment which a contemporary educational philosophy values ﬁost'-- "creative
applications of knowledge, decision making, and self-initiated learning....'
(Torrance, n. d.).

McNemar (1964) has reviewed this literature in his usual caustic
fashion and concluded that the IQ still reigns supreme. But much of his

review is concerned with setting up a straw man (that creativity measures

have been proposed as a substitute for intelligence measures as pre-




|

-15-

dictions of academic achievement) and demolishing it. But even his
review, critical as it is, supports the idea that creativity measures
capture additional, unique, valid variance.

Still more recent research results (Edwards and Tyler, 1965;
and Ohnmacht, 1966) failed to find the expected relationships between
achievement and creativity. Torrance's work, however, indicated that
the degree of relationship depended partially on the extent to which

creative learning was accepted and rewarded by the school system under

study.
In the light of these divergent findings, it seems important to
study the relation of classroom process to both kinds of educational out-

comes in the hope of clarifying the issue.

Education and Motivation

Burton (1958) has summarized the implications of theory and re-
search in relation to the motivation of the pupil in the classroom. These
agree on the superiority of intrinsic motivation to extrinsic motivation,
and argue strongly for the importance of maximizing self-initiated learn-
ing experiences on the part of pupils. As an aside, it is interesting to
note that Torrance (1961) identifies this kind of self-initiated learning
as characteristic of the highly creative child, but points oﬁt that he
often gets into trouble in the classroom because of his divergent activi-
ties,

The undesirable consequences of motivation induced by competitive-
ness and rivalry, and the more wholesome effects of motivation brought

about by cooperative activities and by participation are stressed. The
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clearest empirical demonstrations of the superiority of participative {
methods in building motivation come from the industrial setting (Coch

and French, 1948; Maier, 1952) but there is also evidence that the same

principles apply to children (Lippitt and White, 1947). Miel (1952)

has detailed the procedures as well as the pitfalls of teacher-pupil

planning.

These sources taken together suggest that participation in planning
is effective in increasing motivation, 'and make clear that the attitudes
and values involved are very similar to those which have been outlined
in the mental health and creativity descriptions. Central again are
respect for the individual, freedom of expression, a sharing of respon-
sibility with the group by the leader, and the importance of a supportive

emotional climate.

Education and Group Skills

Group activities are useful as a means of increasing motivation by
participation, as well as increasing ways of capitalizing on intrinsic
motivations for learning already present in the classroom by diversifying
activities through the use of small groups. In addition to these, the
skills of effective group membership are themselves learning outcomes
generally accepted as desirable in our society. It is to this end that
much of the attention to group activities in the classroom has been
directed, supported further by an awareness that a great part of the work
of the world is accomplished by small groups. This is particularly true

of coordination and policy-making on important questions in education,

industry and government.
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M ot

In zddition to the immediate skills of working with one's peers,

» il

these learnings are seen as elements of responsible citizenship, learned

in the microcosm of the classroom. Again, the recommended classroom

procedures are similar to those cited above =-- an opportunity for pupils
to gain skill in making decisions by actually making them, freedom of

expression, respect for the individual, sharing of responsibility, a

ing

supportive atmosphere, znd the possibility of learning to increase ef~-

fectiveness by examining one's own behavior (learning by experience).

In summary, these examples illustrate the common elements in the

i esiann

descriptions of teacher procedures which are intended to maximize pupil
- growth in subject matter, mental health, creativity, motivation and
group skills.

It is clear that each of these descriptions of the kind of
classroom which ought to achieve the desired educatiomal goal is im-
plicitly a definition of teacher effectiveness. Very simply, the ef-

- fective teacher is one who is able to create the classroom conditions

described. -

An Integrative View of Classroom Learning

= The overlap between these educational goals and the means des-

cribed by which they may be reached served as the starting point for
this project, and suggested the desirability of looking for a small
f number of more basic dimensions underlying the various characteriza-
{ tions of classroom behavior. At a pragmatic level, the attempt to

identify such dimensions, if successful, should help to clarify the

nature of teacher effectiveness; hut at a more abstract level, it is
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conceivable that a relatively small number of critically important
dimensions of the teaching~learring process might emerge, and that
relations between them and pupil growth might clarify the dynamics of
classroom interaction and learning. As an example, the literature
which has been reviewed indicates considerable overlap between the con-
ditions for fostering growth in the areas of subject matter learning,
mental health (broadly conceived), and creativity. (Other learnings
also fit this constellation, as has been indicated, but consideration
will be restricted to these three for the moment.) Stringer (1959)
found that slope in an academic progress chart was a satisfactory
screening procedure for mental health, and Bowers, Tashnovian and
Larson (1958) found achievement standing to be similarly effective.
Getzels and Jackson (1958) and Torrance (n.d.) have found creativity
to be largely unrelated to IQ, but to be a good predictor of academic
achievement. The conditions thought to foster growth in all three
are gimilar. The hypothesis proposed here is that anxiety (or tension
level, or perceived stress), which narrows perception and reduces
response variability, is a mediating variable underlying creativity,
mental health, and academic achievement; and perhaps, by extension,
complex coping behavior in general.

~ Considerable research has been done on the relation between
anxiety and laboratory learning tasks. Castaneda, Palermo, and

McCandless (1956), using the Children's Manifest Anxiety Scale, iden-

tified groups of children high and low in anxiety and administered
complex learning tasks differing in difficulty to the two groups.

They found that the high anxious group learned easy tasks more rapidly

then low anxious, but low anxious learned difficult tasks more rapidly.



-19-

than the high anxious.

Runkle (1959) in a review of this area concluded that the *
results of numbers of studies are clear in indicating the interaction
of anxiety and difficulty level in learning, and that the optimal level
of anxiety is higher for simple tasks than complex, but that all tasks
showed decrement with higher levels of anxiety.

Flanders, Anderson, and Amidon (1960) demonstrated that more
"dependent prone" (anxious?) pupils achieved differentially with dif-
ferences in teacher control methods as compared to less ''dependent
prone” pupils who showed little change.

Additional support for the role of anxiety in learning may per-
haps be derived from the Bowers and Soar study (1961) which found that
well-adjusted teachers increased effectiveness on severai criteria, as
a consequence of laboratory human relations training, while less well-
adjusted teachers did not. The training experience itself was anxiety
producing, and certainly the learning studied was highly complex.

If mental health and creativity are seen as more extreme examples
of the complex learning which has been studied in relation to anxiety,
then it seems reasonable that the role of anxiety will be even more
important in these areas. » !

Presumably, the anxiety felt by the pupil at a given moment will

be a joint function of the predispositions he brings with him to the
classroom (temperament, past learning, out-of-school pressures and
other factors) as well as the environm-utal stresses he finds in the

classroom. This makes teacher control methods, classroom climate, and

peer group social forces critically important.
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Past Research in Identifying Teacher Effectiveness

Methodological Problems

Despite an extensive literature on teacher effectiveness which has
accumulated over the years, one of the central points on which reviewers
were in agreement until quite recently was that very limited progress
had been made toward measurement and prediction (Tiedman and Cogan, 1958;
Medley and Mitzel, 1959; Mitzel, 1960; AASA, 1961). Long (1957) summarized

"', ..the undercurrent of feeling [is] that researchers

it with a quote,
studying the problem of teacher effectiveness are no closer to the core
of the problem than they were two decades ago.'" (p. 220).

Although the author has reviewed the problems which have contributed
to this lack of progress elsewhere (1962, 1964), they proyide the meth-
odological rationale of this study so they will be reviewed briefly here.

The major difficulties seem to be these:

Defining a Criterion -- The difficulty of ratings. Until recently,

the research on teacher effectiveness which did not use ratings of teachers
as the criterion measure was a rare one. Yet, two kinds of problems make
the use of such ratings questionable. First, there is the problem that
when a rater is asked to identify '"good" teachers and "poor'" teachers, he
is asked two questions in one -- the first is the question of '"What is
goodvteaching?" (a question of values); and the second is, "Which teachers
are better able to attain this ideal than others?" (a question of judg-
ment). Attempts to reach agreement on the nature of good teaching have
not usually been very successful, and the upshot is that the definitions

of good teaching employed by raters are likely to be as numerous as the
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raters themselves. When this question is confounded with the second
question -- the highly subjective one of which tcachers better attain '2
these ideals, then agreement between raters is very difficult to attain.
Medley and Mitzel (1959) reviewed the literature relating ratings
of teachers to the learning of their pupils, and concluded that these
7 measures have little in common., After quoting an extended series of
researchers who had condluded that there was no relation between the
ratings of teachers and the achievement which tock place in their class-
rdoms, Medley and Mitzel (pp. 244-5) comment:

Perhaps it is a bit unreasonable to expect a supervisor
to tell how much a class is learning just by looking at it.
The notion that he can do so seems to be based on two assump-
tions: that there is a pattern (or set of patterns) of ‘
behavior exhibited whenever optimum pupil learning takes "
place, and that the supervisor can recognize this kind of
behavior when he sees it....

If there are uniform ways in which teachers and pupils
behave whenever the pupils are growing in reading skill, they
are not readily apparent to reasonably sophisticated classroom
visitors. Raters of teacher effectiveness must seek subtler
cues than these. There is no indication here of what these
cues may be....

The problem of relating behavior of teachers to effects on
pupils is crucial not only to further research in teacher
effectiveness, but to the future of teacher education itself.
If the main objective of the professional part of teacher
education is to teach teachers how to teach, it is highly
desirable (to say the least) that clear-cut research evidence
be obtained showing how the teacher must teach in order to
bring about optimum pupil growth, and that such findings be
made a part of every teacher's preparation. The amount of
research, completed or underway, which can yield such evi-
dence is, to repeat, astonishingly small.

[ ———-TeRC il aaasamdeel ]
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The Jump from Teacher Characteristics to Pupil Change. The typical

research on teacher effectiveness has gone from characteristics of the

teachers, such as age, @xperience, training, sex, marital status, aca-

demic record, or ratings as a practice teacher to the nature or extent
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of change in the pupil in the classroom, if this latter variable has
been measured at all. The important thing to notice about this research
strategy is that it overlooks completely the question of what happened
in the classroom. In theory, the characteristics of the teachers
themselves (and the pupils) determine what the teachers and pupils do
in the classroom, at least to the extent that they make a difference,
and what the teachers and pupils do in the classroom in turn determines
what change is brought about in the pupil. But when the intervening
step, classroom behavior, is omitted, it is very difficult to interpret
the relationships found between teacher characteristics and pupil change.
As an example, Levin (1954) reported a comparison of the subject-
matter gains .of pupils in the classrcoms of teachers who were teaching
in an area in which they had majored or minored, in contrast to gains
of pupils in classrooms of teachers who were teaching a subject in which
they had neither majored nor minored. The achievement gain on thé part
of pupils was greater in the latter set of classrooms; that is, un-
traihed teachers produced more pupil learning than did trained teachers.
While a number of explanations may come to mind to explain this dis-
parate result, it is apparent that we cannot know which, if any of them,

is the correct explanation without knowing what went on in between.

Infrequent Use of Product Measures. Considering the theoretical

importance of assessing teacher effectiveness in terms of pupil-growth
criteria, it is surprising that so few studies have used such a measure
as the operational definition of teacher competence. In 1956, Mitzel

and Gross found only 20 studies which by any stretch of the term had

used a student-growth criterion to measure teacher effectiveness in
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elementary schools.

This situation is made more difficult still by the fact that when
such an objective measure has been used, it has commonly been subject-
matter achievement, and this has been treated as the only criterion of
pupil growth. Results for these narrow aspects of the classroom are
sometimes difficult to interpret even when significant differences
are found; and even though they may be interpreted, they are so narrow
as to miss major portions of the goals,of education as conceived today.

’ For example, Brookover (1945) found superior subject-matter achievement
on the part of pupils in the classrooms of teachers who provided less
supportive and warm emotional climates. Less learning occurred in
warmer, more supportive classrooms. The first question which occurs
is whether the learning represented was a learning of facts (or even
overlearning), or whether it was a more understanding kind of achieve-
ment which would be more generalizable. But an even more important
question is that of the extent to which other learnings were taking

place in each set of classrooms. Very conceivably, pupils in the class-

rooms characterized by warm soqial-emotional climate were learning in-

creased skills and favorable attitudes toward the classrooms in particu-
lar and education and learning in general. If this were true, the -
evaluation of the outcome might be quite different; but the study does i

z not provide data on this point and leaves the interpretation in doubt.

The ""All Else Equal" Assumption. This dilemma is caused by the |
usual experiment following the old, classical, single variable model 1

of physics, in which everything is held constant but one variable, and

it is varied systematically while the consequences are measured. In
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education, it has been more frequent to assume "All Else Equal” but

not to assure it, so that results such as those of Brookover's emerge.
But if there is one thing that may be suspected, it is that all eise

is seldom equal. For example, in the study cited by Levin, one of

the possibilities that immediately occurs is that teachers who were

not trained in the subject matter they were teaching worked harder at
it, and as a consequence taught better. The logic of the experiment
assumed similar effort on the part of the two groups of teachers, other-
wise it would make no sense to study differences in their training in
relation to differences in pupil learning, but this assumption is ob-
viously unreasonable. Similarly, in Brookover's study the results have
meaning only if one assumes all other pupil change to be identical in
the two sets of classrooms, and this is not a tenable assﬁmption either.
Similarly, in the few instances in which the effect of the classroom

on a pupil has been studied, it has usually been assumed that the class-
room affected all pupils similarly, but this is an equally untenable
assumption when it is examined., This has been especially common when
the question at issue has concerned the affective aspects of the class-
room and their effects on the pupil.

Problems of Measurement and Analysis. Almost certainly the prob-

lems which have been presented by past researches have come about be-
cause measures of numbers of the important aspects of the classroom,
such as social or emotional growth of the pupils, or objective measures
of teacher-pupil behavior in the classroom, have not existed. Early
researchers measured the few aspects of the classroom for which they

had the means, and ignored the rest because there was nothing else to
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be done. Similarly, relatively few measures of the classroom and
pupil change have been taken and related to each other at once, and
the '""All Else Equal" assumption has been made, because to handle more
than one, or two, or three variables at a time was so demanding com-
putationally as not to be feasible. But recent advances in the measure-
ment procedures available, and the advent of electronic computors as
a means of handling computations, both converge to produce the possibility
of studying much more of the complexity of the classroom simultaneously
so as to find out which of the multitudinous interactions are important
in determining the outcome to the individual pupil.

Stanley (1966, p. 224) has quoted Fisher as saying:

No aphorism is more frequently repeated in connection with
field trials, than that we must ask Nature few questions, or,
ideally, one question at a time. The writer is convinced that
this view is wholiy mistaken. Nature, he suggests, will best
respond to a logical and carefully thought out questionnaire;
indeed, if we ask her a single question, she will often refuse
to answer until some other topic has been discussed.

This is the methodological context in which the present project is

placed.

Studies Relating Observed Classroom Process to Pupil Change

A number of studies have related cognitive aspects of glassroom
process to pupil change. Bellack and others (1963, 1965) have formulated
a system for describing the logical processes occurring in the classroom.
Although the study was primarily a descriptive one, teacher use of various
categories was studied in relation to pupil achievement on a four-day
unit in economics, without significant relationships being found. Prob-

ably the best known outcome of the study was the description of 'the rules
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of the game" -- a description of typical teacher-pupil behavior in the
development of subject matter.

Taba and others (1964) have developed a social studies curriculum
for the elementary school which emphasizes strategies of thinking. In
connection with this work, she has also developed a category system for
classifying teacher-pupil behavior and has found significant gains in
pupil ability to make inferences.

Gallagher and Aschner (1963) developed an observation system for
categorizing teacher-pupil verbal behavior which followed the model of
Guilford's level of thinking. They were able to show that teachers
whose questions more frequently required divergent thinking seemed to
produce more divergent thinking on the part of their students in con-
trast to teachers who used more cognitive memory questions.

Since this project is primarily concerned with the affective and
control aspects of teacher behavior in the classroom, studies dealing
with these aspects will be reviewed in somewhat more detail.

Probably the most important early work is a series of studies
by H. H. Anderson and his colleagues (Anderson, 1939; Anderson and Brewer,
1945; Anderson and Brewer, 1946; Anderson, Brewer, and Reed, 1946). Al-
though conducted with very‘small numbers of teachers, they appeared to
show that teacher behavior which was '"'dominative'" in contrast to teacher
behavior which was "integrative" tended to be reflected in differences
in behavior on the part of the pupils: pupils in the dominative classroom
showed generally less independence, although with some tendency to reject
the teacher; whereas pupils in the integrative classrooms showed more

spontaneity and initiative, participated more freely, and involved
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themselves in problem solving. In addition, these studies indicated
that the same teacher from one year to the next tended to create similar

patterns of behavior in pupils, even though the pupil groups differed

from year to year. An excellent review of the historical development of
this area of research can be found in Ober (1965).

Studies Using Flanders' Interaction Analysis. The next major

series of researches, and a series which is most relevant to this study,
is reported by Flanders (1965). In it, he traces the development of

the system of interaction analysis which was employed in this project,

and reports,as well, a series of findings in relatjon to achievement and
attitude.of pupils in the classroom. The typical plan of the early studies
was one in which a number of classrooms, usually thirty to thirty-five, were
surveyed by the use of a pupil attitude instrument, and those classrooms
were selected for observation in which pupils tended to have the most
favorable or unfavorable attitudes toward the teacher and schoolwork.

In this series of studies, similar results were found both in
Minnésota and in New Zealand. Although New Zealand teachers used some-
what more direct influence than did teachers in Minnesota, in both cases
more favorable pupil attitudes were associated with more indirect teaching --
greater use of praise, clarifying and using pupil ideas, and'asking ques-
tions. The next phase in the development of the research program was a
study in which two-week units of study were constructed in mathematics
and social studies. Teachers were selected to represent the broad range
of teacher styles by selecting initially the eight high and low scoring
mathematics classrooms and the eight high and low scoring social studies

classrooms on the attitude inventory. When observation was conducted in

-y
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the classrooms, it was found that the mathematics classrooms broke ]
naturally into seven indirect and nine direct teachers, and the social

studies into seven and eight teachers respectively (one classroom was

found to have a number of special students in it and was dropped from

the study). The major differences between the indirect and direct

teachers were described by Flanders ;s ones in which the indirect teach-

ers were more attentive to what the students said and made better use

of student ideas, whereas direct teachers gave more directions and their

students resisted them more. A surprising result was that indirect social

studies teachers appeared to lecture more than direct teachers, but this

trend did not hold for the mathematics teachers.

When achievement of pupils in each of the four sets of classrooms
was studied, adjusted for differences in initial ability b& covariance,
it was found that pupils in indirect classrooms learned significantly
more, both in mathematics and social studies. Differences in the expected
direqtion were also found in pupil attitude.

Pupils were aiso classified by their dependence-proneness, and by
IQ, and the data were analyzed separately for these subgroups in relation
to differences in teacher influence. Differences in achievement were not
found between dependent-prone and independent-prone pupils, nor did differ-

ent IQ level pupils respond differently to the two extremes of teacher in-

fluence.
A still later study in this series of studies, was one done by
Amidon and Flanders (1961) in which pupils who were classified with res-

pect to dependence-proneness were exposed to role-played direct or indirect
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teacher behavior in a unit in geometry. 1In this study, dependent-prone
pupils were found to achieve more in the classes in which indirect teacher
‘ influence was role-played, whereas there was no difference for less
dependent-prone pupils.
LaShier (19466) has reported a study in which the relations were
examined between the ratio of indirect-direct teacher behavior as

measured by Flanders' Interaction Analysis, and achievement gain measured

by an experimentor-constructed test, and pupil attitudes as measured by

the Michigan Student Questionnaire. The stucCy used data collected in the

classrooms of ten student teachers teaching a unit on animal behavior from

the BSCS biology curriculum. A correlation significant at the one per cent

level was reported between the I/D ratio and achievement gain. It was

virtually unchanged by extracting the influence of pupil mental ability

by partial correlation. Positive correlations significant at the five

per cent level were also reported between class medians for pupil atti-

tude and median achievement gain, and between I/D ratio and pupil attitude.
| Furst's study (1967) was a further analysis of data collected by

Bellack in an earlier project (1963), and analyzed further in a second

(1965). Furst categorized the four tapes of each of Bellack's fifteen

teachers by Flanders' Interaction Analysis, and formed a composite of

three measures taken from this system. The measures were: (a) ratio

of extended indirect teacher influence to extended direct teacher in-
fluence, (b) ratio of indirect teacher influence immediately following
student talk to direct teacher influence immediately following student
talk, and (c) steady state student talk. She also used three Bellack

measures as a composite, and the six together as a third composite. She




found significant differences in achievement associated with teacher

scores on all three of the composites, even though Bellack had not found
differences in achievement which were significantly related to individual

categories of his system.

Studies Using Other Observation Systems. Medley and Mitzel (1959)

studied the relation between teacher-pupil behavior in the classroom as

measured by the 1958 Observation Schedule and Record (0OScAR) and pupil

growth in reading, growth in group probiem—solving skill as measured by

the Russel Sage Social Relations Test, pupil-teacher rapport, supervisors'

ratings, and teachers' self-ratings. The influence of numbers of extrane-
ous variables such as the initial achievement of pupils, their intelligence,
school to school differences, and grade level were controlled by statis-
tical analysis. The results for the criterion measures were reported in
terms of the beta weights for the classroom behavior dimensions and
the control variables, and the resulting multiple correlations.

Reading growth appeared to be determined primarily by grade level,
with a minor influence which was contributed by emotional climate of
the OScAR, but none of the other variables made a significant contribution.
Supervisors' ratings appeared to be determined primarily by OS3cAR emotion-
al climate, and secondarily by initial level in group problem-solving
skilis, but with a negative weight; none of the other predictors or
control measures contributed much. None of the other multiple correla-
tions were significant, but the major contributor to pupil-teacher rapport
was again emotional climate from the OScAR. Teachers' self-ratings

appeared to be determined primarily by classroom social organization as
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| measured by the 0ScAR, negatively weighted, and pupil mental maturity.
Crowth in group problem-solving skill, although so low in multiple
correlation as to be doubtful in meaning, appeared to be determined

primarily by initial problem-solving skill, with a negative weight,

and the mental ability of the pupils involved.
Although interpretation of three of these results is uncertain
because of the failure of the multiple correlation to reach signifi-

cance, an interesting aspect of the results is the extent to which

they appear to be predicted by observation of teacher-pupil classroom
behavior using OScAR.

Another important finding was that supervisors' ratings of
teacher effectiveness were apparently determined primarily by pupil-

teacher rapport in the classroom, in contrast to the contribution of

| readirg growth which was negligible. The authors close with a very

E pungent and incisive commentary on the use of ratings of teacher ef-
fectiveness in the light of their failure to relate to pupil growth

| (theAsame summary which was cited in an earlier section of this chap-

ter).

In a recent study concerned primarily with a comparison of
several methods of teaching reading to culturally disadvantaged chil-
dren, Harris and Serwer (1966) also report on observation in the
classroom utilizing a form of the OScAR which was developed primerily
for recording the teaching of reading. Although the use of OScAR-R
was apparently not a central aspect of the study, and although no

data are reported, the summary statement was made that there were no

significant correlations between any of thirteen scales developed from
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OScAR-R and any of the measures of pupil change.

Miller (1964), in a research which was a follow-up of earlier
work by Hughes (1959) and Miller (1958), studied differences in pupil
aéhievement and attitude resulting from two styles of teaching which
differed primarily on cognitive dimensions, but to some degree on the
dimensions of teacher control. Each of four teachers taught two groups
of pupils, teaching one group in a "responsive' style and the other
group in a ''directive" style. The eight classes were all taught the
same ten class-sessions of material on economics. In both cases, how-
ever, the teachers behaved in a warm, friendly, supportive fashion
toward pupils -- the difference in treatment con-isted in the manner
of dealing with subject matter.

As predicted, pupils under the responsive style of teaching
demonstrated a deeper level of understanding of the material by their
comments in class discussion. Pupil comments under directive teaching
were restricted almost entirely to recognition and recall. As pre-
dicted, pupils under the responsive style of teaching expressed more
positive attitudes on questionnaires. The prediction that there would
be greater learning of factual material by pupils under the directive
style of teaching was not supported. In contrast, it had also been
predicted that the pupils under the responsive style of teaching would
demonstrate a higher level of understanding as measured by achievement
gain, but this hypothesis was not supported either.

In the sense that personal relationships between pupils and
teacher were supportive in all conditions, this is a cognitive study

of teacher behavior in relation to pupil learning. But the responsive
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style of teaching provided pupils with considerably more freedom in
their dealing with the subject matter under study, and in this sense
probably presented a rather different pattern of teacher control. Prob-
ably the study is best classified as one of cognitive and control variables,
but not primarily of affective variables.

Solomon, Bezdek, and Rosenberg (1963) have reported a study of
teacher behavior at the college level related to pupil achievement and
a number of measures of attitude. Twehty-four teachers of evening classes
in introductory American government at thirteen schools were studied.
Teacher classroom behavior was ratéh on a series of scales by an observer
team, and was also tape recorded at the same time. The tape recordings
were analayzed into broad categories, such as "organizing," ''hypothetical,"
"opinion," "factual," "interpretation,' and "personal reference." Teach-
er feedback to students was also categorized in terms of the amount of
information given about the correctness of the student's statement, and
the type of reinforcement, if any. Student speech was also categorized
in the same categories as the teacher's speech. A questionnaire was
administered to students asking for ratings of a variety of aspects of
the teacher's behavior, such as informality, enthusiasm, sensitivity,
encouragement of argument, use of criticism, self-reference; etc. A
questionnaire was also completed by the teacher indicating his goals
and motives in teaching the course.

Altogether, the instruments produced 169 variables which were

factor analyzed to produce eight factors. From this analysis, factor

scores were then computed for each of the teachers.
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One of the criteria related to the measures of classroom process
was a multiple choice achievement test administered to the students in
the classes at the beginning and end of the semester. One portion
dealt with factual knowledge, another with comprehension. Regressions
of initial scores on gain were computed, and the decision was made that
measures of raw gain could be employed.

Factor one, permissiveness versus control, was significantly
related to comprehension gain in a chi-squared analysis, with the great-
est gains occurring for the middle level of the factor.

Factor scores for the teacher on each factor were then correlated
with mean classroom scores for factual gain, comprehension gain, and a
number of ratings of the teacher and the class by the pupils. Comp-
rehension gain was related in linear fashion to energy (vs. lethargy)
and to flamboyance (vs. dryness). Factual gain was related to clarity
and expressiveness (vs.obscurity and vagueness).

A series of specific student evaluations, all of which reflected
favorably on the instructor or the course, were also associated with
clarity and expressiveness on the part of the instructor, rather than
obscurity and vagueness. The only other factor which related to student
ratings was that of warmth (vs. coldness) which related to personal
ratings of the instructor,

Perkins (1965), in a study of underachievement in fifth grade
pupils, selected a sample of 36 underachievers and 36 achievers for
study. Underachievers were classified as those whose previous year's
grade point average fell at least a standard error of estimate below

expectancy based on his IQ. Achievers fell between the expectancy
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and one standard error of estimate zhcove it -- hence were not high
overachievers.

Both pupils and teachers were observed in the classroom by a time-
sampling procedure using an instrument developed by Perkins (1964) for
the purpose.

Perkins' major emphasis was on differences in the classroom behavior
of achievers and underachievers, but he presented results for two separate
factor analyses which are of interest here. One was an analysis of re-
lationships between classroom behaviors and change in achievers, and

another between the same variables for underachievers. In these, he found

1 n !

three factors —- "quiet study," "teacher leading recitation," and "indivi-
dual work" -- which in general had high loadings associated with increased
achievement; however, the fourth factor "teacher lecturer-criticizer"
had high loadings associated with loss in several achievement areas.

The "quiet study" factor was associated with increases in GPA for
all pupils. Both "teacher leading recitation" and '"student individual
work" were related to gains by achievers more often than by underachievers.
The "teacher lectfirer-criticizer" was related to withdrawal on the part
of both underachievers and achievers, to underachievers not watching or
listening, and to loss by both groups in several achievement areas.
However, both groups gained in reading vocabulary in association with
this factor.

Another study which is similar in methodology to the one reported

here is a study by Spaulding (1965), which grew out of a study by Sears

(1963). 1In both, observed classroom process was reduced to factor scores
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and related to multiple pupil product measures. In the later study, data
were collected in 21 classrooms, grades 4 and 6, in upper socio—economic
level schools in California. Observation was conducted in the classrooms
using an observation schedule then under development at the Laboratory of
Human Development, Stanford University, which dealt only with teacher-
behavior. Each teacher wore a wireless microphone, and her interactions
with pupils were tape-recorded for later categorization from the tape.
Altogether, 113 categories and sub-categories of teacher behavior were
subjected to factor analysis after the eliminat*ion of some because of

low reliability. From the factor analysis, 17 factors were isolated by
centroid extraction «.d varimax rotation, for which factor scores were
calculated for each of the 21 teachers. These factor scores were then
correlated with pupil measures at the end of the year for level of self-
concept, differentiation of self-concept in several areas, the mathemati-

cal and reading subtests of The Sequential Tests of Educational Progress,

and four measures of pupil creativity taken from the Kaya Puzzles Test.

A number of situational characteristics such as class size, proportion
of boys, sex of the teacher, etc., as well as pupil mental ability and
chronological age, were taken at the beginning of the year and used as
control measures.

The measures of particular interest for this project are the
relations between the factor scores and the pupil product measures at
the end of the year. A series of hypotheses derived from educational
and psychological theory and from past research on teacher effective-
ness were posited and tested by identifying the factors which looked

most like the dimensions of earlier research or theory. For example, one
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of the patterns of teacher behavior examined was that of "integrative'
teacher behavior as described by Anderson (1939). It was predicted that
it would be associated with superior pupil originality, flexibility, and
self-concept. Four factors were found which resembled Anderson's des~
cription to some degree; one which resembled it relatively closely, and
three others which had some elements in common with it. The one which
closely resembled integrative teacher behavior was described as 'sup-
portive, receptive, responsive regarding pupil ideas and concerns’ but
did not relate significantly to pupil status. Of the other three factors,
one correlated with height of self-concept, but no other relatiomnships
were significant.

A "learner-supportive" syndrome similar to that identified by
Withall (1948) was hypothesized to be associated with originality, flex-
ibility, and high self-concept. The factor most like Withall's "learner-
supportive" behavior did not relate to any of the pupil measures: a second
correlated significantly with self-concept level, and a third with
differentiation of self-concept.

The pattern of the "academically oriented teacher' as described by
Bush (1954) was predicted to be associated with superior subject matter
achievement. One factor was found which resembled this pattern of teacher
behavior, but it did not relate significantly to pupil achievement.

Bush's '"counseling'" teacher behavior was predicted to be associated
with higher pupil level of self-concept. The factor which was most like
this pattern of teacher behavior did correlate positively with self-
concept, but at a level which could have been chance.

Another pattern identified by Bush as fostering creativity in pupils
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was used as a basis for searching for factors which appeared to be
similar to it. Although there was no factor which looked similar to
this pattern of behavior, the factor scores of the various teachers
were scanned, and one teacher found who seemed to exemplify the pattern.
However, presence in his class correlated negatively with standing in
creativity at the end of the year, for both flexibility and originality.
These relationships were expressed as beta weights, rather than correla-
tion coefficients, and significance levels were not reported. It was
clear, however, that they were opposite to the predicted direction.
Another prediction was that teacher behavior with a high degree of
private or semi-private communication with children, with overt facili-
tation of task-oriented behavior, with concern for divergent responses,
with attentiveness to pupil needs, and with lack of expression of nega-
tive affect should be supportive of pupil growth on all dimensions. Many
of the factors contained aspects of this pattern of teacher behavior, and
on this basis four were predicted to correlate positively with pupil growth,
and eight to correlate negatively. Of the four predicted to correlate
positively, three had significant positive correlations with self-concept,
but none correlated significantly with any of the other product measures.
Of the eight factors predicted to correlate negatively with all of the
product measures, six had at least one significant correlation: four
related negatively with self-concept only, one correlated negatively with
both height and differentiation of self-concept, and one correlated nega-
tively with both of these product measures and with two of the creativity
measures as well. Finally, one of the factors correlated positively

(opposite to the predicted direction) with achievement in reading.
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"Democratic'" leader behavior as described by Lewin, Lippitt and
White (1939) was predicted to be associated positively with alil of the
product criteria. Three factors contained measures with elements in
common with the "democratic'" pattern of behavior, although none of the
factors appeared to be a very good fit. One correlated in the predicted
direction with level of self-concept, and another correlated opposite to
the predicted direction with two of the creativity measures.

It seems fair to summarize that although patterns of teacher behavior
identified by factor analysis of measures derived from observation of
teacher behavior did correlate with pupil status at the end of the year,
the results are mixed in relation to the theoretical predictions made.

Sensitivity Training and Effective Teaching. Considerable evi-

dence exists that intensive but relatively brief periods of sensitivity
training are capable of bringing about changes in behavior of the sort which
should increase skill in the basic core of teaching skills discussed earlier.
Most of the evidence comes from research in training industrial leaders
and educational administrators, but the skills identified ought to trans-
fer readily to the classroom, and some research has been done on sensi-
tivity training of classroom teachers which showed important changes in
teaching skills. This training experience is a small group workshop
developed by the National Training Laboratory, an agency of NEA, and other
similar experiences (Chase, 1951; Chase, 1957;

Miles, 1959). Several kinds of experiences are involved:
1. the training group, an unstructured, process-oriented discussion group;
2. skill practice, with roll-playing, practicing group observation, and

other structured learning experiences; and 3. theory sessions, designed
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to provide a cognitive frame of reference within which to integrate the
learnings of the other two. A basic element in this is the elicitation

of behavior under conditions which make feedback acceptable--psychological
safety,

Although the various studies of sensitivity training show considerable
scattering of methods used, problems studied, and evaluative methods
applied, taken together they show change in behavior in the desired direc~
tion. The changes appear to be ones in which the trainess become self-
insightful and sensitive to the needs and dynamics of others, as indi-
viduals and as groups. As a consequence, they become more skillful in
working with others, in eliciting cooperation, in fostering involvement,
and encouraging growth in their co-workers and subordinates. These
results support the hope that such training for teachers would lead to
similar changes in their classrooms (Stock, 1957; Gibb et al, 1955; Mann
and Borgatta, 1959; Blake and Mouton, 1956; Maier, 1952; Combs, 1954;
Clark and Miles, 1954; Miles and Corey, 1957).

A recent study by the author and a colleague (Bowers and Soar, 1961 )
demonstrated that a similar three-week workshop experience brought about
significant changes in teacher behavior in the classroom and the group
skill acquired by the pupils of these teachers. It was also found that
an advanced method of analysis was necessary in order to demonstrate
these changes. When an analysis was applied which examined differences
between means of the control group and the experimental group (analyses
of variance and covariance) no differences were found; but when an analy-

sis was applied which permitted different regression slopes of posttest
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results on pretest performance and personality measures for the two
groups, significant differences emerged. What happened in the analy-
sis of covariance was that well-adjusted teachers, when trained, changed
in one direction in posttest performance, and less well-adjusted teachers
changed in the opposite direction, so that the two sets of changes can-
celled each other and resulted in no change at the mean. However, the
more complex analysis, the Johnson-Neymaanechnique (Johnson and Jackson,
1959), demonstrated significant change. Perhaps some of the negative
findings of such experimental techniques applied to groups which are
heterorgeneous in personality may be accounted for on this basis.

One of the questions in interpreting the results of this study was

that of accounting for the finding that a considerable proportion of the

while another subgroup changed in the expected direction. One explana-
tion (aud one which has been invoked in at least one industrial study)
was that the typical teacher in the research was the only teacher in her

school who participated in the training experience; and that the school

to which she returned was frequently a school in which there was little
support for increasing pupil participation in the work of the classroom.

The possibility was advanced that the teacher in such a situation felt

the need to show that she had not changed as a consequence of the

training experience, and indeed may have leaned over backward to show
that she had not. A question left unanswered by this interpretation
was that of whether a larger proportion of teachers might have changed
in the expected direction had they returned to a school in which there |

was support for the sort of change toward which the workshop was
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directed -- a school in which a group of other teachers had also had
experience with the workshop, and in which the principal was knowledg-
able about the ideas presented in such a workshop, and supportive of

change.

Summary

Examination of the goals of education in the areas of achievement,
mental health, creativity, motivation and group skills, suggests that the
ways of achieving these goals are compatible.

Problems in validating relationships between classroom conditions
and the associated changes in pupils were summarized, and more recent
studies which have capitalized on newer procedures in classroom ob-
servation and statistical methodclogy were reviewed. Studies of
classroom climate and control were reviewed in greater detail because
the emphasis in this project deals primarily with those aspects of
classroom process. Finally, research relating sensitivity training to
change in the behavior of leaders in general, and teachers in particu-
lar, was reviewed for its relevance to change in teacher behavior which

was expected to facilitate pupil growth.
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Chapter 3
Procedure
The background of theory and research cited in the first two chapters
led to the formulation of five interrelated areas of study. Since they
were global and exploratory rather than limited and specific, they were

stated as problems rather than hypotheses.

Statement of the Problem

1. Theory and past research identify classroom conditions which
should foster a variety of kinds of pupil growth as compatible. These
can be identified as a common core or constellation of classroom process.

2. This constellation can be parsimoniously measured by means of
factor scores.

3. Aspects of this constellation, expressed as factor scores, can
be meaningfully related to a variety of aspects of pupil intellectual,
social, and emotional growtlhi; but pupil personality will interact with
these process factor scores in determining pupil growth.

4. Similarly, it will be possible to identify a constellation of
classroom process and product measures of pupil growth which will be
meaningfully related to presage measures of teacher personality, intell-
ectual level, training, and experience.

5. Sensitivity training for the teacher will result in changes in
the classroom which can be tested by utilizing factor scores derived from

the analysis of process and product measures.

Design of the Project

In general, the design of the project was a fall and spring testing
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of a variety of pupil characterisf:ics in grades three'through six, with
ogservation of the classroom during thevyear. The following summer there
was a sensitivity training laboratory for a subgroup of the teachers,
with observation of the classrooms the following year, and spring testing
of the pupils again.

In more detail, the sequence was: 1in the late summer and early fall
of the first year of the project, teachers were recruited to participate.
This was done by meetings with the staffs of four elementary schools which
were suggested by central office personnel as likely ones to participate.
In the meetings with the teachers, the general goals of the research were
explained, the kinds of time demands which would be made on teachers ex-
plained, and the sort of reporting of results back to teachers which would
be carried out detailed. Then the investigator left the meeting, and
teachers and the principal of each school discussed whether they wished
to participate or not. As a consequence of the meetings, the entire staffs
of four elementary schools, grades three through six, volunteered.

At the beginning of the school year data collection was begun with
the administration of the achievement, personality, and creativity tests
to all of the pupils in all of the schools, and a test of group problem
solving skills was administered to each classroom. At about this same
time, teachers of the various classrooms were given personality tests
to complete on their own and return to the project director. During
the middle portion of the year, classroom observations were carried out
using two observation schedules. Then, toward the end of the school year,
all of the tests administered to pupils at the beginning of the year were

repeated, and in addition, the measures of attitude toward the teacher
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and the school were administered, as well as the pupil's report of
outside work.

After these various measures wezre collected, a sensitivity training
laboratory was conducted for a subgroup of the teachers during the summer.
This was the same sort of training experience offered to the teachers in
a previous proje;t (Bowers and Soar, 1961) and was presented by the project
director, who was one of the trainers in the earlier project. Although
the conclusions that can be drawn from this portion of the study are
limited in the sense that the trained teachers were a subgroup who vol-
unteered rather than being randomly assigned, the criterion data were
already being collected for other purposes, so that an assessment of the
outcomes of the training experience was quite inexpensive, and seemed
worthwhile in terms of the partial replication afforded.

During the second year of the project, observations of the classroom
were carried out during the middle of the year in the same manner as the
first project year. The same measures that had been completed the spring
of the first year were repeated the spring of the second year, under the
assumption that this would permit identifying two years of growth on the
part of the pupils, separately by year. There were two exceptions to this
general procedure, however, in that a new class of third graders entered
the project in the fall of the second year, and consequently were tested
then; at the same time, a class of sixth graders left these schools so
that only one year's data was collected from them. In three of the
four scheools in the project, the school system itself administered the

same achievement tests at the beginning of the sixth grade year, so

that an additional set of achievement test measures was available for
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those pupils. These were administered by the teachers, and were the only
measures not administered by project staff.

The statistical analyses of these data consisted of several phases:
for the first year, the data derived from pupils (the product data)
were reduced to punched card status, and the measures taken in the fall
and spring of the year were used to derive residual true gain scores; the
data of the better standardized of the observational schedules were punched,
tabulated into matrices, and measures derived; and items from the ob-
servation schedule which was developed in the project were tested for reli-
ability, and those with at least minimum relilability were pooled across
observations. The observational data (process measures) were then factor
analyzed; overlapping measures were discarded; and the remaining measures
were factor analyzed again and reduced to factor scores. Relations between
these classroom process measures, and the pupil product measures were cal-
culated.

The data for the second year were similarly reduced; and residual
true gain measures for the pupils over two years were studied in relation
to the different kinds ot classrooms identified by the classroom process
measures. Finally, composite measures of classroom process and products
for the successive years were used to evaluate teacher change associated

with sensitivity training.

Subjects
The subjects in the study consisted of the teachers and pupils in
fifty-seven classrooms, grades three through six, in four elementary schools

from two systems in a metropolitan area of central South Carolina. Since
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it was necessary to wrok with volunteers, the sample does not represent

a random selection of classrooms. However, it does represent all the class-
rooms at the relevant grade levels in the four schools involved. This
offered two advantages: first, less secure teachers were probably encour-
aged to participate since the other teachers in their school were doing

so, so that restriction of vériébility did not take place as it might have
if teachers had volunteered individually. Second, collecting data in all
classrooms in a given school seemed the only feasible way to follow pupils

over a two yeu- period without interference in the normal school routine.

In general, informal observation suggests that most of the span of socio-

economic levels was involved in the children in the schools, but probably

the upper-middle was more heavily represented. Probably few, if any,
culturally deprived children were represented, and relatively few of the
upper-upper socio-economic level pupils were involved, but the other levels
were included, if not necessarily representatively.

There almost certainly was selectivity in the kinds of schools which
volunteered, however. Being observed repeatedly and at unpredictable times
offers a degree of threat to teachers which is often not recognized, even
by a principal who is close to his teachers. 1In addition, administrators
are probably not enthusiastic about welcoming observers to their schools
unless they feel the schools to be '"good" ones. The result almost cer-
tainly was that the schools involved in the project were high morale
schools, and ones which are well regarded by their systems. It was the
reaction of visitors to the project from other cities that these were
unusually ''good" schools. Comparative data to this point will be pre-

sented ldter in the report in terms of observational data from one of




the standardized observation schedules.

Measures
The measures used in the project will be discussed according to a
schema of Mitzel's (1960). He divides measures into three categories:
presage, process, and product. Presage measures are those concerned with
the characteristics of the teacher before she enters the classroom --
such as personality characteristics, intelligence, age, experience, train-
ing, marital status. Process measures refer to measures of the processes

that take place in the classroom -- emotional climate, the degree and

manner of control exercised by the teacher, the interpersonal relation-

ships that exist. Product measures have to do with changes produced

achievement, growth in creativity or in social skills, personality changes.

in the pupils as a consequence of the time spent in the classroom -—- 1
Presage Measures {
Although the majority of measures of teacher characteristics

reflected aspects of personality, other measures were included which are

commonly used to evaluate teachers, such as National Teacher Examinations

scores, years of experience, and professional preparation.

The Minnesota Multiphasic Personality Inventory (MMPI). The ten

clinical keys were used in the analyses of data, as well as several special
keys which seemed to be particularly relevant to the work of the teacher.
Since the MMPI is probably the best known and most widely used of the
structured personality inventories, the dimensions measured by the clini-

cal keys will not be reviewed here. Where keys predicted aspects of

teacher effectiveness, the probably interpretation of the keys will be
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discussed in that context in terms of the relevant description of person-
ality; otherwise information on the inventory may be found in Welsh and
Dahlstrom (1956) and in Dahlstrom and Welsh (1960). There is very little
question that the MMPI is the structured inventory whose empirical valid-
ity has been most thorougnly studied.

Special Keys. The special keys that were also scored were:

Welsh's A and R, Barron's ES and the Cook~Medley Ho, PV, and TA scales.
The descriptions of these scales are as follows:

1. Anxiety (A). This scale was developed by Welsh to

represent the first factor which has usually been found in factor analyses
of the MMPI. Although named Anxiety, the content of the scale reflects
slowness in thinking, negative emotional tone, lack of energy, pessimism,
and personal sensitivity in the sense of over-sensitivity.

2. Repression (R). This measures the dimension which

usually emerges as the second factor in analyses of the MMPI. It reflects
concern about health, physical symptoms, emctional adjustment, stimulation
by social situations, lack of agressiveness, and lack of social dominance.
High scorers on the scale are characterized by repression and denial; low
scorers, by externalized and "acting-out' behavior.

The A and R scales were included in the study because Welsh found
the two scales together summarized much of the reliable variance of the
MMPI (Welsh and Dahlstrom, 1956, pp. 264-8). As will be noted in the sec-
tion on factor analytic studies of the MMPI, this is representative of
the school of thought that two dimensions account for most of the in-
dividual differences which the inventory as a whole assesses.

3. Ego Strength (ES). This scale was originally built
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as a predictor of success in psychotherapy, but collateral study with

it has indicated that it may offer promise in situations in which gen-
eral personality integration, adaptability, and resourcefulness are im-
portant., It has correlated moderately with intelligence, general energy
level, self-confidence, breadth of interest, tolerance and lack of eth-
nic prejudice, and social‘ease (Welsh and Dahlstrom, 1956, pp. 226-34).

4, Hostility and Pharisaic Virtue (Ho and PV). These

keys were developed by item analyzing MMPI records of extreme criterion

groups selected on the basis of the Minnesota Teacher Attitude Inventory

(MTAI) (Cook and Medley, 1954). Further selection of items took place

on the basis of content. A person scoring high-on the Hostility scale

is one who has "...lille confidence in his fellow man. He sees people

as dishonest, unsocial, immoral, ugly, and mean, and believes they should
be made to suffer for their sins." (pp. 417-18). High scores on the

PV key suggest preoccupation with ideas of sin and punishment and rigid
moral values. Reliabilities for the keys range between .85 and .90

and correlations with the MTAI are generally in the upper forties.

Research Relating the MMPI to Teacher Effectiveness. The MMPIL

has been related to teacher effectiveness in a number of studies, but most
of these used ratings as the criterion measures and student teachers
as subjects. The problems raised by these procedures have been discussed
in Chapter 2, but a number of the studies will be reviewed briefly,

Medley and Williams (1957), (not using student teachers or ratings)
found that Ho and PV predicted pupil liking of the teacher (as measured

by the My Class inventory). Neither scale predicted growth in reading,

however. Michaelis (1954) found that Pt and Sc differentiated ratings
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of student teachers, but not at the one per cent level. Tyler (1954) found
little relation between practice teacher ratings and MMPI scores, but
questioned the reliability of his criteria. Tanner (1954) attempted dif-

ferentiation of practice teachers rated "good" and "

poor," and found that
only K distinguished the two men's groups at the five per cent level. The
women's groups were distinguislied by K, D, and Pt. Gowan and Gowan (1955)
developed a key for teacher prognosis (TP) by item analysis which appeared
to be successful in predicting ratings. Moore and Cole (1957) found the
sum of T scores on the clinical keys to be related to the practice teach-
ing ratings of a restricted group of students on whom raters agreed. The
‘TP key was not significantly related. Michaelis and Tyler (1951) found

ly to be related to practice teaching ratings at the five per cent level,
with Pd and Pt approaching significance.

Gough and Pemberton (1956) developed a configural scoring procedure
for predicting practice teacher ratings, and found eight "signs'" with
some discriminating value on cross-validation.

It is interesting to note that Pt has most often emerged as the
significant predictor, with K, D, Hy, Pd and Sc also appearing. It was
not at all clear that these particular keys would be the ones which
theory would suggest as the effective discriminators. After the fact,
however, some of them can readily be integrated into theory.

Earlier work by the author and a colleague (Bowers and Soar, 1961)
showed that subgroups of teachers who were able to profit from the sort

of sensitivity training which was also studied in this project were

identifiable by several subkeys of the MMPI, particularly Pd, Pt, Sc

and R. Using these keys as discriminators, subgroups of teachers were
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found, some of whom were able to increase their effectiveness of
teaching sharply as a consequence of the experimental training procedure;
while other subgroups, who differed on these keys, taught materially
less well by the same criteria following the training experience.

Other research by the author (Soar, 1962) studied relationships
between four inventory measures of teacher personality characteristics
and attitudes (including the MMPI) and observed teacher—pupil behavior

in the classroom, as measured by Medley and Mitzel's Observation Schedule

and Record (0OScAR) (1958), and the Russell Sage Social Relations Test,

the same measure of group problem solving skills used in this study.

When the four inventory measures were related to the measures of class-

room process, four subkeys of the MMPI emerged as the most effective pre-
dictors, and when the number of predictors was increased to ten, the
predictor pool was still limited to the MMPI. The four most valid measures,

and their integration into a theory of teacher effectiveness were pre-

sented as follows:

The measure which shows the highest relationship with the
Canonical Composite is Pd (psychopathic deviate), followed by
Sc (schizophrenia), Pt (psychasthenia), and Hy (hysteria).
Apparently, the most critical dimension here is the maturity,
responsibility, depth of affect and ability to feel personal
and social loyalties which are missing in high Pd teachers.
Following, and approximately as closely related are the mal-
adjustive tendencies measured by Sc which block effective inter-
relationships. Dahlstrom and Welsh (1960) characterize high Sc
people as "...constrained, cold, and apathetic or indifferent...
remote and inaccessible, often seemingly sufficient unto them-
selves." (p. 71). Whereas high Pd people do not feel normal
anxiety, these are people who are blocked by anxiety —-- so
caught up in their own intrapersonal concerns as to have little
interest or energy for others. 1In short, they have little of
self to share, and have difficulty relating to others despite
concern about feelings of alienation.

Presumably, the interpretation of high scores on Pt is
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similar -- that high scoring teachers tend to be rigid and
lacking in self-confidence which limits their effectiveness
with others.
The fourth dimension is the repressive tendencles under-
lying Hy. Presumably this has importance in the distortion of
; perception associated with it. Effective relations are built
[ on vertical perception of self and others, and an honest repre-
| sentation of self to others.
| These four measures, as interpreted, can be put together
' into a coherent picture of personality resources basic to
skillful interpersonal relationships: skillful interaction with
pupils requires responsibility and depth of affective relation-
ship on the part of the teacher; it requires that she be well
enough adjusted that much of her energy is not drained off in
dealing with her own intrapersonal tensions; that she be self-
| confident and flexible, and that she be able to perceive her-
| self and others clearly and represent herself honestly in
| communication with others. A teacher must, in short, care;
must not have this concern blocked by her own intrapersonal
tzusions or doubts; and must be relatively free of distorting
mechanisms, and able to enter honestly into relations with
others. Perhaps what this reduces to is that a teacher must
be able to use her '"self" openly, clezrly, and honestly in
her interactions with pupils (pp. 67).

When the same data were analyzed by factor analysis, six of eight
factors had meaningful loadings on both personality measures from the
MMPI and the classroom process measures.

When these data were cross-validated on a second sample of teachers
drawn from a different geographic area, the findings largely failed of
cross-validation. However, an adjunctive study which used a subsamble of
the teachers in this cross-validation sample, and which also employed
two additional observation schedules, did produce data which indicated
similar effectiveness of the MMPI in relating to classroom process vari-
ables. A report of a factor analysis of the data of this adjunctive
study can be found in Fowler and Soar (1963), and a discussion of possible

reasons for the nonreplication of the second sample in relation to the

first can be found in Soar (1963).
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Factor Analytic Studies of the MMPI., There appear to be two

points of view about the factorial structure of the MMPI (Lingoes, 1960)
which differ in emphasis. One is essentially a two-factor approach;
Wiener (1948) used the categories of 'subtle' and '"obvious," and Wheeler,
Little, and Lehner (1951), 'neurotic' and '"psychotic.'" On the other
hand, there is the point of view supported by Lingoes (1960) and Harris
and Lingoes (1955), which offers considerable support for a minimum of
seven factors and the possibility of more.

The difference in these points of view is at least partially one of
emphasis. Messick and Jackson (1961) support the two-factor theory
emphasizing the concept of response set, but comment that "... only two
major factors and two or three minor ones are necessary to account for
interrelations among the scales.'" (p.300). Later work tends to minimize
the importance of response set as a principal determinant of the results
of structured inventories such as the MMPI. (McGee, 1962; Rorer, 1965).

Other Measures. In addition to the MMPI, data were available from

a study adjunctive to this one (Baucum, 1965) which provided scores on

the National Teacher Examinations, years of experience in teaching, and

the number of semester hours in Education.

o

Process Measures

o o

Two observational schedules were emploved -- one which is well
established and widely used; and another which was assembled for the
project by drawing on other schedules and adding additional itens.

Flanders' Interaction Analysis. This is probably one of the two

observation schedules most widely used in recent research (the other

being Medley and Mitzel's (1958) Observation Schedule and Record).
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It is notable in capturing, one step at a time, the sequence of classroom
interaction (Amidon and Flanders, 1962).

The categories by which teacher and pupil interactions are recorded
are shown in Figure 1. Seven of the categories reflect teacher activities,
two, pupil activities, and the last, a miscellaneous category of silence
and confusion. Four of the teacher categories are labeled indirect
influence; that is, they tend to support and to expand freedom for pupils;
and three are labeled direct influence in that they tend to direct pupils,
to restrict freedom, and to convey a negative affective tone.

In the use of the sché&ule, an observer enters the classroom, spends
a few minutes getting the feel of what is going on, and then begins to
write, every three seconds, the number of the category which best describes
what is going on in the room at that moment. If, however, the activity
changes within the three seconds, a new category is recorded. As the
observer categorizes, he records these numbers in a column, in sequence.
Usually the period of observation is twenty minutes, but in this project
a period of observation was defined as 400 categories recorded, in order
to obtain identical numbers of tallies for each teacher and eliminate
the need for converting the data to percentages. After the observation
is complefe (usually 17-18 minutes, in this case) the numbers are recorded
in the matrix as illustrated in Figure 2. The plotting is done as follows:
the first two numbers in sequence are taken as a pair, the first is used
as the row entry, the second as the column entry, and a tally is recorded

.
in the cell which represents the junction of row and column. Then the

second member of the first pair is taken as the first member of the second

pair and this pair is again recorded in the same way.
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Figure 1

Summary of Categories for Interaction Analysis

* Accepte Feeling: accepts and clarifies the feeling

tone cof the students in a non-threatening manner.
Feelings may be positive or negative. Predicting or
recalling feelings are included.

Praises or Encourages: praises or encourages student
action or behavior. Jockes that release tension, not
at the expense of another individual, nodding head or
saying "um hm?" or "go on'" are included.

Accepts or Uses Ideas of Student: clarifying,
building, or developing ideas or suggestions by a
student. As teacher brings more of his ideas into
play, shift to category five.

Asks Questions: asking a question about content or
procedure with the intent that a student answer.

Lecturing: giving facts or opinions about content
or procedure; expressing his own ideas, asking
rhetorical questions.

Giving Directions: directions, commands, or orders
to which a student is expected to comply.

Criticizing or Justifying Authority: statements
intended to change student behavior from non=~
acceptable to acceptable pattern; bawling someone
out; stating why the teacher is doing what he is
doing; extreme self-reference.

Student Talk-~-Response: talk by students in response
to teacher. Teacher initiates the contact or solicits
student statement.

Student Talk--Initiation: talk by students which they
initiate. If "calling on" student is only to indicate
who may talk next, observer must decide whether stu-
dent wanted to talk. If he did, use this category.
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Silence or Confusion: pauses, short periods of
silence and periods of confusion in which communi=-
cation cannot be understood by the observer.

*No scale is implied by these numbers.




Figure 2

Semiple Interaction Matrix
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Then the third number in the sequence is taken as the first member of

the third pair and the fourth number as the second member of the third
pair, and the sequences continue. Any given cell entry then, means

that the row category was what was going on in the preceding three
seconds and the column category is what is going on now, Thus,

the number of tallies in the 8-3 cell (row 8, column 3) are the

number of occurrences in which student talk in response to the teacher
was followed by the teacher using the pupil's idea in developing a
thought. Similarly, the 7-6 cell implies that the activity enterd there
was preceded by criticism by the teacher and that this criticism was
then followed by giving directions. Flanders comments that a surprising
amount of classroom activity is described by what he calls the "two-thirds

rule."

That is, about two-thirds of the time in the classrcom somebody
is talking, about two-thirds of the talk is done by the teacher, and
about two~thirds of teacher talk in turn is directive.

Some of the more frequently used measures derived from the matrix

are.:

The I/D Ratio. This is the ratio of indirect to direct teacher

influence, and places the teacher on a continuum of the exten: to which
she is directive to pupils. The continuum is similar to Anderson and
Brewer's (1945) Integrative-Dominative dimension.

I/D Ratio in Response to Pupils. A more sensitive indication,

probably, of the effect the teacher will have on pupils is to calculate

the I/D ratio only for rows 8 and 9 — that is, teacher responses to

pupil talk.
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It seems reasonable to assume that pupils will be more sensitive to

how a teacher reacts to what they have said than they will be to teacher
activities in general, and if this is true, then what the teacher does
immediately after a pupil comment is crucial.

Vicious Circle. This represents a situation in which the

teacher gives directions, the pupils drag their feet, the teacher
criticizes them, gives more directicns, and the pupils drag their feet
some more. It is represented by the 7-6, 6-6, 6-7, and 7-7 cells of
the matrix.

Drill Activities. A rapid interaction of teacher question and

pupil answer is indicated by the 4~8 and 8-4 cells.
Altogether, 38 measures were derived on the basis of past research,
consultation with experts, and some pure 'hunches."

As cited in Chapter 2, Flanders' Interaction Analysis has shown

significant differentiation of teachers whose pupils learn more from
those whose pupils learn less, and those whose pupils have more favorable
classroom attitudes from those whose pupils have less favorable
attitudes. Among the measures on which differences have been observed
have been teacher acceptance of pupil ideas, use of criticism and
direction, amount of teacher talk and pupil talk, and ratio of indirect
to direct teacher behavior.

South Carolina Observation Record (SCOR). The individual items

which made up SCOR (Figure 3) were c¢btained principally from two sources:

the several revisions of the Observation Schedule and Record (OScAR),

(Medley and Mitzel, 1958; and Medley, 1962), and Fowler's (1962) Hostility-

Affection Schedule.




Figure 3

South Carolina Observation Record

Activities
Tot, IT IV (A) Teacher (A) Pupil II IV Tot.
1. Uses a=v material 10, Seat work
2. Uses blackboard 11l. Leaves, enters rm.
3. Leaves, enters rm. 12. Moves freely
4. Moves freely 13, One pupil central
5. Immobilizes pupils 14. Gp. of pupils
6. Leads singing, (2+) central
exercise, games 15. Works at board,
dec., cleans :
16. Speaks aloud w/o
~permission
17. Pupil-pupil talk

Teacher Subject

Observer Grade

Day Time No. Present Date
Methods

Tot. IX IV (M) Teacher

. Promises reward for good behav.
Pleads or begs for good behav.
Uses varied illustrations
Interrupts pupil response (M) Pupil Answers
Calls on non-volunteers IT IV Tot.
Encourages further ans. (fact.) 10.
Encourages further explanations 11.
Enc. inter~-relationships, gener- | 12.
i alizations, prob. solutions '

*

oo
L]

e Pupil Interest-Attention Rating Scale (Work Groups)

II 5 4 3 2 1
Interest Most pupils About half Occasional Pupils gen.
general interested interested pupils apathetic,
and high much of time much of time interested uninterested

Iv 5 4 3 2 1
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Figure 3 (continued)

Hostility-Affection Schedule

This chart by Beverly D. Fowler is not available for publication
at this time.




T ———————

-
o
i

«62=

The items that were selected from the various revisions of 0ScAR were se-—

lected on two bases ~- first, so as not to duplicate data which were al-

ready being collected by Flanders! Interaction Analysis, and second, inso-

far as possible, they were selected to be items of behavior which could

be tallied as they occurred, rather than being rated. As an example, in
the block of items on groupihg, if the teacher has set up a committee of
three pupils to work on a particular project, as this group is at work
it would be represented as one tally under administrative, opposite two~
three pupils. If, at the same time, six other pupils were working on a
differ .at ;;signed project, they would be tallied as an administrative
grouping of more than three pupils but less than half the, class, If this
latter group stopped to whisper and gigéle for a moment, for that moment
they would become a social grouping, and would be tallied under social
groupings, more than three pupils but less than half the class., As many
groups as occurred during an'observation period would be entered as
tallies in the appropriate spaces on the blank.

The Hostility-Affection Schedule was used without modification,
Fowler's rationale in developing it was to collect counts of behaviors
in the classroom which seemed to represent affect, either positive or
negative, verbal or nonverbal, expressed either by teacher or by a pupil,
Each of these categories of behavior has a number of specific instances
cited, but these are intended to be indicative rather than inclusive,
and space is left at the end of each block for other behaviors to be
added if they occur. Two additional thoughts entered into her develop-~

ment of the schedule: One thought was to provide means of recording be-

haviors by pupils which were supportive as well as those that were de—
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structive; the other was that in the classroom in which there was nega-
tive affect but relatively high teacher control, the pupil expression of
negative affect was more likely to appear in nonverbal form than in verbal;
and that this might also be true of the "professionel" teacher for whom
verbal criticism of pupils was "unprofessional,' but who felt need to ex-
press negative affect all the same, It was anticipated that pupil's
‘behavior might be a better indication of the emotional climate of the
classroom than the teacher's, and that this aspect of classroom beliavior
might be less likely to be influenced by the appeararnce of an observer.
Besides these two sets of items, a number of additional items were
constructed w%ich it was hoped might reflect other aspects of the emotion-

al climate of the classroom or the tightness of control exercized by the

teacher, These were, for example, the items of Teacher Central which re-

flected the fact that the teacher was "front and center® in the activities
of the classroom; and Pupil Central, which meant that a pupil or a small
group of pupils played the same role. Another example was the Pupil In-

terest-Attention rating which, although a rating, was somewhai more ob-

jective because it was based on a count of pupils in the classroom who
appeared to be interested or involved in the ongoing activities.
Reduction of the data from SCOR began with an analysis of variance

~etimate of reliability calculated by a method suggested by Hoyt (1955).

In this analysis, both occasions and observers were pooled in the estimate
of error to cbtain what Medley & Mitzei/have identified as reliability.
Since bota 1ncon81stency of classroom behavior and observer unreJlablllty
lower the value obtained, it is a minimum estimate. Items with re-

liabilities of .20 or higher were retained, since Medley & Mitzel, in
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the same reference, point out that the reliabilities of individual items
of observation are likely to be low, but that reliability rises rapidly
as items are pooled. Second year reliabilities, and the intercorrelations
between the two years were also calculated and considered. It was part
of the rationale of the project that reliability should not be a centrally
important issue at this point, but that the major task of screening items
should be done later in terms of their validity -~ in this sense, their
relation to change in pupils.

The items that survived this phase of the analysis were reduced by
having all observations for each item pooled and these totals carried
forward for use in further analysis.

Schedule of Observations. Observations were not scheduled ahead of

time with the teachers, so *hat they did not know when an observer was
coming (although the M"grape-vine" probably let teachers know when ob-
servers were in the building). The observer would simply appear at the
door, enter the room quietly, take a seat at the side where he could see -
both teacher and pupils easily, and begin recording. However, observa-
tions were scheduled by the supervisor of field data collection so as to
insure that each observer saﬁ each teacher once, anu that each obser-
vation occurred at a different hour of the day and a different day of ~>
the week, These precautions seemed necessary becausevmost teachers
tended to follow a regular sequence of subject matters thféugh the day,
so that observing at different hours would ensure a representative
coverage of the teaching of different subject matters. Scheduling of

observation for different days of the week was based on the assumption

that Monday and Friday were not likely to be like the other three days,




and that systematic differences might exist among the other three days
as well, The first year of the project there were six observations (17
or 18 minutes each) with IA, and five with SCOR (20 minutes each); the
second year there were six observations with each.

Product Measures

Since the goal of the project was to assess change in pupils over a
brecad range of characteristics, a wide variety of measures were selected —
subject matter achievement, personality, creativity, group skills, moti-

vation and attitudes.

Iowa Tests of Basic Skills (TTBS). The vocabulary, reading, arithme-~

tic concepts, and arithmetic problems (and arithmetic totql) subtests of
the ITBS were selected for use as measures of achievement in the project.
This'particular battery was selected because the subtests were long
enough to produce adequately reliable scores for the individual measures
and because the battery is mofe oriented toward skills than memory of
particular facts (Lindquist and Hieronymus, 1956). These particular sub-
tests were chosen becausé they represented very different skills —-
those of vocabulary and reading being primarily verbal skills, and the
arithmetic skills being primarily quantitative and minimally verbal.
That is, these measures were judged to be both important and unique.

The administration of the tests was carried out by the field staff
in all cases, according to standardized instructions. Scoring was done
by the publisher!s scoring service.

Children's Manifest Anxiety Scale (CMAS). The anxiety measure (A)

employed was developed by Castaneda, McCandless, and Palermo (1956) by

adaptation from the Taylor Manifest Anxiety Scale. The adaptation was
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done with fourth, fifth, and sixth grade children, but the items appeared

to offer no difficulty to third grade pupils. It is made up of items such
as, "I wish I could be very far from here;" "I get nervous when someone
watches me work;"™ "I feel I have to be best in everything;" and "I worry
about what is going to happen." In addition to the measure of anxiety,
an eleven item scale intended to measure falsification and called the "lie"
(L) scale was also included in the inventory. It was made up of such items
as "I am always kind;" "I am always good;" "I tell the truth every single
time;" and "I never get angry."

Further work by the same authors (Castaneda, Palermo, and McCandless,
1956) indicated that the A scale identified pupils who achieved differ-
ently in simple and complex learning in a laboratory situation. Since the
differences were in the predicted direction, and in line with findings
from the Taylor scale, the validity of the instrument was supported.

Reese (1961) found significant, but low, negative relationships be-
tween both A and L scales and a measure of achievement. Neither inter-~

acted with sex or grade level.

The Dependence-Proneness Scale (D-P). This is a 45 item inventory

in which short statements are'answered'%gree" or "Disagree" (Flanders,
Anderson, and Amidon, 1961). Although their use was with eighth grade

pupils, consultation with elementary school people indicated that it

should be useable as lecw as second grade. Several items were reworded

by substituting simpler words but only minor changes were made. The
validity of the scale is supported by a number of studies: pupils who

scored high on it (dependent) took less extreme positions on an opinion-

naire than did low scoring pupils; pupils high in dependence~proneness
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achieved differently in the predicted direction in response to different
teaching methods; and high and low groups from the scale differed sig-
nificantly in dependent behavior in the classrcom, as seeking support and
approval from the teacher.

The Minnesota Tests of Creative Thinking. The original work was re-

ported in Guilford (1957); Wilson, Guilford, and Christensen (1953); and
Wilson, Guilford, Christensen and Lewis (1954). More recently, Torrance
(1962) has revised these tests to make them usable at lower grade levels
by individual oral administration, and has also developed additional
tests which can be group-administered at any grade, kindergarten through
graduate school,

Torrance (1959, a & b) modified Guilford®s measures for use with
grades four through six, resulting in tests of ideational fluency,
spontaneous flexibility, originality, and cleverness. Correlaticn of
tests from this battery with measures of achievement were significant and
high; with Wechsler IQ, significant but low. The majority of relations
with achievement remained significant after the effect of IQ was partialed
out., A very satisfactory level of discriminating power appears to have
been achieved, and interscorér reliability was reported to average .92
(Torrance, 1959a).

More recently, however, Edwards & Tyler (1965) and Ohnmacht (1966)
have failed to find the degree of relationship between creativity and
achievement reported by Torrance; and the existence of a general trait of
creativity has been questioned on the basis of the low correlations of
different creativity measures with each other (McNemar, 196.4; Thorndike,

1962).,
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Despite these questions, however, these measures appear to be the
best available for an important characteristic, and to warrant inclusion
for further study. Four tasks were employed: two non~verbal, Circles
and Figure Completion; and two verbél, Product Improvement and Unusual
Uses, both employing a stuffed toy dog as the stimulus figure,

Scoring was carried out by instructions from the following sources:
for Ciréles, Torrance (1962c); for Incomplete Figures, Torrance, Luthre,
& Kennedy (1962); for Product Improvement and Unusual Uses, Yamamoto
(1962). Scores for fluency, flexibility, originality, and elaboration
were obtained for the two non-verbal tasks, and the first three of these
for each of the verbal tasks, yielding a total of fourteen scores. In
order to decide how to combine these, intercorrelations of the fourteen
measures were calculated for a sample of a hundred pupils at the third
grade and sixth grade levels and on this basis, as well as rational con-
siderationé, the eight non~verbal measures were consolidated into one
measure, and the three measures from ea;h ofvthe verbsl tasks were pooled
into separate scores. Within each of these pooled subscores, measures
were weighted so as to make them equally variable (Table 1), summed, and
the mean calculated. The outcome, thén, was a mean score for Nonverbal '
(NV), one for Unusual Uses (UU), and one for Product TImprovement (PI),

Pupil Survey (Survey). The Survey is a measure of the interest or

motivation the pupil feels for the work of the classroom (Cogan, 1956),
which is obtained from an inventory of things he has done which were not
assigned by the teacher but were related to classwork. Although the

original Survey collected several kinds of pupil perceptions, only the

Self-Initiated Work score was used in this project. Cogan's work with
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Table 1

Constants Used in Weighting Subscores of

Minnesota Test of Creativity

Standard Deviation

Measure T Constant
Third Grade Sixth Grade
Incomplete Figures
Fluency 2.04 2.19 2.12 4.72
Flexibility 1.87 1,98 1.93 5.18
Originality 4.33 4,44 4.39 2,28
Elaboration 8.89 9.43 9.16 1.09
Circles
Fluency 4.42 5.36 4.89 2.04
Flexibility 3.36 4,70 4,03 2.48
Originality 4,05 4,73 4.39 2.28
Elaboration 7.02 8.86 7.9 1.26
Product Improvement
Fluency 5.33 5.57 5.45 1.83
Flexibility 3.22 3.10 3.16 3.16
Originality 13,52 10.42 11.97 0.84
Unusual Uses
Fluency 3.31 3.85 3.58 2,79
Flexibility 1,57 2.13 1.85 5.41
Originality 3.98 4,77 4,88 2,05




it showed low reliability for individuals, but a reliability of +.89

for groups. It also related in the predicted direction to the pupil's
perceptions of the classroom methods of the teacher, as evidence of its
validity. It is a twenty-five item scale including items such as, "I do
extra things for this teacher," "I collect things for this subject," "I
give extra reports," these are answered on a five-point scale ranging
from "never" to "wery often,"

My Class. The measure of pupil attitude employed was the My Class
inventory of Medley and Klein (1957). It is a forty-seven item inventory
answered yes, no, or ?, by the pupil and was designed initially to have
four scales. The first, called Halo, called for expression of the pupil's
feelings about the class or the teacher. The other items were written SO
as to elicit behavioral perceptions rather than feelings. They were: a
Disorder scale intended to measure the pupil's perception of the degree
of disorder of the classroom; a Supportiveness scale intended to measure
the pupil's perception of the emotional climate of the classroom; and a
Traditionalism scale intended to discriminate between the "lock~step"
classroom and a more permissive, democratic one.

A part of the rationale of the inventory was the expectation that
responses to such an attitude scale might be determined to a considerable
degree by the affective responses of the pupil to the classroom (hence
the title, Halo). Analysis of the results of the inventory reported in
the same reference indicated that the three behavioral scales were in-
dependent of the Halo scale, and that Disorder was independent of the

other two, but that the Traditionalism and Supportiveness scales were not

independent of each other; consequently they were pooled to make a single




scale called Climate, The reliabilities of the scales were .89 for Halo,

.83 for Disorder, and the relisbility for Climate was described as low,
but a quantitative measure was not reported.

The validity of the Disorder key was studied by relating it to rele-
vant items from OScAR, and it was found to correlate .35, significant at
the five per cent level. The empirical validities of the other scales re-
mein unstudied, but content validity appears to be satisfactory.

Russell Sage Social Relations Test (RSSR). This is a test of the

ability of a group to plan and carry out a cooperativc group task (Damzin,
1959)., It is structured in a way that makes it very difficult for a few
individuals to assume responsibility for the whole group in the completion
of the task, or for individuals to solve the problem without some kind of
cooperative agreement., It 1s administered by a two-person team which as-
sumes control of the classroom. One person serves as administrator and
presents materials and leads the pupil planning, while the other serves as
observer and categorizes, on a standardized observation schedule, numbers
of aspects of the activity of the pupil group, including each statement
made in the planning session. The materials that are used are 36 inter-
locking plastic blocks in three colors and two shapes, out of which three
different figures can be constructed. The general procedure is one in
which the observer (and the teacher, if she remains) sits at the back of
the room, while the administrator works at a table or desk at the front of
the room. The administrator initially instructs the pupils that this is

a test in which they are to work together as a group and will receive a

score as a group, then shows them the first figure and asks them what it

is. W =n the pupils have identified it, they are then encouraged to plan
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how they can build it out of the materials which are distributed equally
throughout the class. The administrator role in the planning session is
specified in the same manner as that of the examiner in an individual

intelligence test, although not in as completely standardized fashion.

Essentially, the role is one of laissez~faire leadership, in which re-
sponsibility for the direction and control of the planning session is
left to the pupil group. The administrator will provide the functions
of maintaining order, asking questions to facilitate planning or to
encourage participation, but only under specified conditions, and with
these actions, in effect, scored against the group. When the group has
developed a plan with which it is satisfied, the administrator steps
. aside and begins timing the construction phase (the plamming phase has

no time 1imit, and this is made clear to the pupils).

In the construction phase pupils face, sometimes for the first time

under a particular teacher, a situation in which there is no adult control

provided. The behaviors exhibited presumably reflect the degree of re-

sponsibility the pupils have learned to assume for their own behavior, and
range from matter-of-fact, business-like progress with the task at hand,
to wild, unrestrained running around the room, bickering and fighting. The
materials in the task provide a highly motivating situation even for upper
elementary grades, so that excitement usually runs high and a major part
of the problem is one of responsible self~-control in the group.

When the second problem is presented, the group has the opportunity
to profit from the experience of the first problem. There are such possi-
bilities as delegating the task to pupils with relevant skills, building

portions of the problem at different locations so as to minimize crowding




around the construction task and speed the building, and planning what
pupils should do after completing their part of the construction task in
order to minimize interference with those who are still working.

Tn the planning stage, the observer records the proportion of pupils
who appear to be involved in the activity at each of several stages, the
nature of the plans proposed, whether the plans build on earlier plans,
and the extent to which administrator leadership is required by the group.
Tn the operations stage there is systematic recording of the proportion
of involved pupils, the social-emotional climate of the work group, and
the kinds of activities carried out by pupils who have left the con-
struction task.

The test is scored on ten dimensions of the group's activities
following general rules of procedure outlined in the mamual, However the
results of these ten dimensions were pooled to provide an over-all esti-
mate of the performance of the group using empirical weights developed by
Medley and Mitzel by scaling by reciprocal averages (private commmnications).
Tn earlier research (Bowers and Soar, 1961) the reliability of this pooled
score was estimated to be .82; (Hoybt 1955); the intercorrelations between
the three problems were about .90. In the light of this high interproblem
correlation, only problems one and two were administered in the current
study.

Since a number of the original ten scoring dimensions seemed of in-
terest in themselves, the intercorrelations of all ten were calculated
between problems one and two; but only Activity, the rating of con-
structiveness of behavior of uninvolved pupils in the operation phase,

seemed high enough to examine separately from the Total score. In the
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earlier research cited above, Total score was found to correlate .70 with
grade level, so this relationship was calculated for these data. Corre-

lations of .36 the first year and .37 the second were obtained, which was
not surprising since only grades three through six were involved as com~

pared with grades one through six in the earlier study. Since the Corre-
lation was still significant, however, the Total score was adjusted

statistically to eliminate the effect of grade level.

Sensitivity Training

Rationale of the Training Laboratory

From the goals of education cited earlier, some of the necessary
teacher skills and understandings for working with pupil groups can be

developed. Among them are:

Understanding. It is important that the teacher understand the

difference between iaissez—faire and democratic leadership. The absence
of autocratic procedures is often tkhought to be democratic, but actually
it is laissez-faire. Much of the anarchy attributed to democratic pro-
cedures should rather be attributed to laissez~faire procedures. A
teacher should understand the forces at work in a group which determine
its effectiveness ~~ the leadership and membership functions which must
be provided for task progress and group maintenance, and conversely the
negative influences which disrupt the work of the group. The teacher
must understand the necessity for pupils to make decisions in order to
gain skill in making decisions, and to be free of teacher authority in

order to learn to take responsibility for themselves.

Skills. As a teacher must understand the forces and functions im-
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portant in group effectiveness, she must be confident of her own ability
to provide leadership that develops pupil skills rather than supplanting
them. In order to gain these skills for herself, she must have the op-
portunity to practice them in a "psychologically safe" environment. In
order to use these skills, she must have skill in diagnosing what functions
are needed in a group.

Sensitivity. It is important that the teacher be aware of the in-

fluence she exerts on the pupil group. that she be aware of the feelings

and emotions present in herself and those with whom she works, as im~

portant elements determining group effectiveness. In addition, it is |
important that she become sensitive to her own "feedback" ~- to become
awere of the consequences of her behavior at the same time she partici-
pates.

It is a tenet of this iind of training that change in behavior is
likely to take place only oh the basis of experience. To talk about
behavior is not enough; one must behave, and then evaluate the consequence.
Hopefully this will provide a model for the teacher in her classroom. As
she has learned from her own experience, she may learn to teach her pupils
through the medium of their ekperience.

It also seems likely that the rewards of working with others in a
self~directing group may provide the teacher with an awareness of the
motivation which can be created by the experience of working with others.
This is the motivation which may be capitalized on for pupil learning in
the classroom in the same way the other learnings may be transferred from

the training laboratory to the classroom.

In summary, this is training which is expected to foster increase in




understanding and skill in working in groups and in social relationships
with others. But it should also offer insight into effective means of
organizing for work in the classroom and utilizing the rewards and moti-

vations that come from satisfying working relationships with others.

Procedures Used in the Training

The laboratory was held over a period of three weeks,with sessions
each morning lasting from four to four and a half hours. The setting was
a University adult education center in the same city in which the schools
in the study were located, so that the teachers returned to home and
family each afternoon, rather than being residents on a "cultural island."

The activities in which the teachers were involved were:

Theory Session. This was a relatively traditional lecture and dis-

cussion presentation designed to provide a cognitive frame of reference
within which to integrate the other learnings, or to supply theory or
research findings relative to group functioning. Typically, thirty to
forty-five minutes were spent in this activity daily.

Training (T) Group. This was an unstructured, process-oriented

discussion group, in which group members had the opportunity to discover
in the microcosm of their experience together a variety of the problems
faced in most groups, and to develop procedures and controls for them~
selves, as needed. The role of the staff member in this phase of the
training was that of proéess observer who attempted to help the group
understand what it was doing, to raise questions about sources of diffi-
culty, but to take no leadership responsibility, in order to leave that

function to be provided by group members., Two hours a day were devoted
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to this activity.

Skill Practice. This phase of the laboratory consisted of a number

of structured exercises, or problems set for the group to work on, calculated
to produce particular phenomena for analysis, or to provide opportunity
for group members to experiment with new behavior in a setting which was
"psychologically safe" and in which feedback was avallable. Role-playing,
group discussion, and directed observation with sharing of perceptions
were the central activities. Frequently, the theory sessions and skill
practice exercises were integrated so that the theory set the stage for
the skill session, or was developed in relation to the results of a
skill session. Since the same small group had all three experiences to-
gether, this integration of activities was more easily accomplished than
in larger laboratories. Theory and skill sessions toegther made up ap-
proximately a two to two and a half hour block of time.

Among the topics dealt with were a number concerning communication:

one-way vs. two-way, the effect of the communication network, hidden

agendas, listening skills, increasing awareness of one's cwn feelings
and the feelings of others. Other topics included the effect of clear
vs. unclear goals in the group, effects of group cohesiveness, functlons

of leadership and membership, force-field analysis, and group problem-

solving.

Training of the School Principals

During the same period of time in which the teachers were engaged in
their training laboratory, the principals of the four schools attended an

Fducator's Laboratory presented by the National Training Laboratories, in




Bethel, Maine. As was suggested in Chapter 2, the training of the
principals was part of the attempt to provide more support for teachers
in their application of the learning from their training to their class-
rooms. In a sense, the fact that the effects of the principals! training
were avallable to both experimental and control groups of teachers ap-
pears to be "stacking the deck" against finding greater increase in

skill for the trained teachers. But one of the questions of interest

was whether more of the teachers would profit from the sensitivity
training than the number (approximately half) that did profit in the
earlier study (Bowers and Soar, 1961). A related question is whether as
large a proportion of teachers would appear to become less capable as a
consequence of the training experience. Presumably, the principals'
training should increase‘the proportion of teachers who would be able

to make positive transfer of the laboratory learnings to their classrooms.
And it does not seem out of the question that the principals! training
might have a kind of multiplicative effect on the ability of the teachers

to apply these laboratory learnings to the classroom.

Analysis of Data
Analysis of the data involved five major phases, with a number of
steps in each.

1. The product data were processed by calculating residual true
gain scores in which the effects of regression and of initial
standing were eliminated.

2. The process data were factor analyzed twice to identify suc-
cessively smaller numbers of measures and to célculate factor

scores descriptive of classroom process.




3, The relations between process and product measures were studied

by correlating process factor scores with classroom means for the
product measures, by analysis of variance, and by factor analyzing
both sets of measures together.

L. The concurrent validity of the presage measures was studled by
relating them to measures of teacher effectiveness defined by factor
scores from the process~product factor analysis.

5. The experimental training experience offered a subgroup of the
teachers was evaluated by analysis of variance of change in the

latter factor scores for the two years of the project.

Product Data

Measures of Pupil Change. Since one of the questions of principal in-

terest in the project was that of evaluating the effect of classroom process
on the growth of pupils, data collection was planned to make this possible.
Measures of status in subject matter achievement, personality, creativity
and group skills were administered at the beginning and end of the first
school year and at the end of the second year, in order to measure the
growth occurring during each of the two years.

Need for Measures of Change. An alternative to change scores and

perhaps the more frequent procedure, is to study the status of pupils at
the end of the year, and to assume that differences found at that point
are attributable to differences in the classroom process of the current
school year. But unless the experimenter is able to assign pupils to

classrooms by a procedure which assures randomness, the most likely

assumption would seem to be that there will be systematic influences in




the assignment of pupils to teachers which may be reflected, still, in
year-end status.

It seems probable that this effect would be most contaminating for
standardized achievement tests which attempt to measure broad educational
goals. Other characteristics, such as personality or creativity, assumed
to develop over extended periods of time, might also be expected to be
affected. On the other hand, probably status scores of knowledge of the
material of a particular unit of study would be affected little if at all.

If attainment of broad achievement goals, or other long-term de-
vemopment.al characteristics, are to be studied in relation to classroom
process, it seems essential to control initial levels by randomization;
or next best, to study change during the year.

Problems in Measuring Change. The use of measures of change,

while in theory a straightforward way of studying the effect of classroom
process on pupils, in practice turns out to have a number of very real
difficulties. The principle one is that change measures are much less
reliable than the measures of status from which they are derived. As
Thorndike (1966) has pointed out, much of what determines the status of

a person at the time a test is administered will be common to another
test administered a year later. When the difference between these two
measures is taken, the stable element is removed from both, and the
remainder, the measure of change, is then much less reliable. Further-—
more, as several authors have pointed out, (Thorndike, 1966; Lord, 1962,
for example) the unreliability of the change measure introduces a spurious
negative correlation between the measure of change and the initial status

measure. That is, the pupil who initially stands low on a measure of




vocabulary is likely to show growth which is spuriously great; and pupii
who stands high on this same initial mesasure will show a change measure
which is spuriously low; and the greater the unreliability, the greater
the spurious relationship.

Procedure for Measuring Change. Lord (1962) has proposed a pro-

cedure for estimating the extent of this spurious relationship, and of
estimating measures of growth from which this spurious element has been
removed. This procedure was applied to all of the measures on which
pupil data were obtained at the beginning and end of the first project
year and at the end of the second project year., Estimates of true gain
were calculated for each pupil for each of the eleven measures: five
achievement measures from the ITBS, Anxiety and L from the CMAS, De-

pendence-Proneness, and the three scores from the Minnesota Tests of

Creative Thinking. Scores for the group problem-solving test were

similarly treated for the first project year, but status scores were
used at the end of the second year, since the pupil groups were re-
arranged.

Following this, the relation of initial standing to estimated true
gain was calculated for each measure; the regression was used to estimate
the gain which would have been anticipated on the basis of the initial
score; and the difference between these two measures was taken as an
estimate!of residual gain (Webster 1958, 1959).

The purpose of these two procedures was to obtain as unbiased a
measure of pupil change as possible, and one which would minimize the

effect of the initial status of the pupil, so as to produce measures
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which would reflect more clearly the influence of the classroom on the
pupil. Since the relationships involved differed somewhat from grade
level to grade level, both the estiéétio; of true gain and the adjustment
for initial standing were carried out separately for each grade level, for
each of the two years.

In addition to these estimates of residual true gain for each of the
two years, an additional set of estimates was made for those pupils for
whom scores were avallable at the beginning of the second project year —-
the group of entering sixth graders in three schools in which the same
achievement tests were used as part of the school system testing program.
In this case, the same procedures were followed to estimate residual
true gain for the summer, and this estimate was then subtracted from the
residual true gain score which had been calculated from the spring of the
first project year to the spring of the second project year. For this
group, then, residual true gain scores were available for the first
academic year, for the summer following, and for the second academic
year of the project. These were in addition to the measures available
for all other pupils in which the first year residual true gain was from
fall until spring, and the second year residual true gain was from spring

of the first year to spring of the second year.

The total score on the Russel Sage Social Relations Test had been

found in two earlier projects to be related to grade level (Bowers and
Soar, 1961; Soar, 1962), so the relation of this residual gain score to
grade level (.36 the first year, and .37 the second) was extracted

statistically. Since the RSSR is a test in which the classroom as a

whole is scored rather than individual pupils, the numbers of cases




were too small to calculate residual gain scores separately by grade
level.

Measures of Pupil Status. Because the measures of attitude, motivation,
and perceptions of the classroom presumably referred to the particular class-
room to which the child was assigned, they were only administered at the
end of each year, and were used as status measures, only. Although the
assumption that only this classroom was reflected in the measures may not
be entirely defensible, it did not seem appropriate in the fall to ask
pupils their reactions to a classroom which they had only recently

entered, in order to obtain measures of change.

Process Data

Initial Screening. The forty-nine measures initially derived from

SCOR and from IA are listed in Chapter 4, Results, for ease in inter-
preting tables. The first step in the analysis to begin the "weeding
out" of measures was to subject this initial series of measures to a
principal components factor analysis, with varimax rotation. On the
basis of this analysis, and also on the basis of the intercorrelation
table, uwenty measures were eliminated as overlapping. In order to
clarify some questions which were raised in attempting to interpret this
first analysis, and in order to represent some new "hunches," an additional
ten measures were derived from the IA matrices, added to the twenty-nine
which had survived the first "weeding-out!" process, and the resulting
thirty-nine measures re~factor analyzed.

Calculation of Factor Scores. Factor analysis was used as a way of

identifying clusters of classroom process measures that tended to go to-




gether on the basis of a common dimension or factor. Since the goal was

to identify the position of each of the classrocms on each of the dimensions,
factor scores were calculated. A nine factor rotation was chosen as the
clearest representation of the measures, even though the commonly used
criterion of using eigen values of one or larger would have selected ten
factors for rotation.

In the light of the large number of measures involved (39), and the
small number of subjects (55), it seemed that the conservative procedure
would be not to employ a least squares procedure which would fit error
as well as valid variance. As a consequence, two incomplete methods
were employed -- those discussed by Horn (1965) as methods six and seven.
The latter is the procedure identified by Trites and Sells (1955) as unit
welghted factor scores. In order to employ these two methods, each of the
thirty-nine measures for the 55 teachers was first converted to a T score
by area transformation. This had the effect of making the distribution
for each measure normal, and making all of the measures equally variable.

In carrying out both procedures for obtaining factor scores, measures
were used which had loadings of .5 or higher on a given factor. For
method six, for each measure which had a loading of .5 or higher on a
given factor, the normalized T score for each teacher was multiplied by
the factor loading as a weight, retaining the sign for bipolar factors,
and these weighted scores were then summed for each factor. For method
seven, the T scores for measures which had this minimum loading on the
given factor were simply added together without welghting, retaining

the sign for bipolar factors. When the results of these two analyses

were compared, however, it was found that the weighted and unweighted
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factor scores correlated at least .99 with each other, so only the un-
welghted factor scores were retained for use in further analyses.

The effect of this procedure was to isolate statistically sets of
measures of classroom process which clustered together on nine dimensions.
Then a score was calculated for each classroom for each of these di-
mensions. The purpose was to develop a series of measures which would
describe the process aspects of each classroom, so they could be studied

in relation to the changes in pupils in those classrooms for the year.

Relations Between Process and Product Measures

Relations between process and product measures were examined on the
basis of two kinds of rationales: one based on theory and previous re-
search; the other entirely empirical.

Theoretical Analyses. Much of educational theory, as cited in

Chapter 1, has stressed the importance of the social relationships (in
the broad sense of the term) to the work of the classroom. Terms such
as "permissive," "democratic" and "warm" are common,

Past research in the area of group affectiveness (Fleishman, 1953)
has identified two dimensions along which task groups of various sorts
differentiate. The dimensions were "Initiating Structure," which repre-
sented the degree to which the leader assumed responsibility for the
direction of the group, and "Consideration,"™ which represented the
supportiveness of the relationships between group members.

It is not hard to see these two dimensions implied in such a term as
"permissive," and the terms "democratic" and "warm" seem each to imply a

position on one of the two dimensions.

In line with this thinking, two factors were sought from the first
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factor a.alysis which best‘%epresented these two dimensions of group be-
havior, The dimension of Indirect to Direct teacher behavior seemed the
closest parallel to the first of these, and a dimension of hostility
expression the clearest parallel to the second. The terms "control" and
"climate' were applied.

The control dimension was measured by the Revised I/D Ratio for

Rows 8 and 9 of the Imteraction Analysis, which is made up of teacher

behaviors which occur immediately after a pupil stops talking, omitting
questions and lecturing. Such responses as prailse or encouragement,
accepting feeling, or accepting or using a student idea are identified
as indirect =- that 1s, they have the effect of expanding pupil freedom.
Those of criticism, Justification of authority and giving directions are
classed as direct teacher behavior in that they tend to limit pupil
freedom.

The climate dimension was composed of these items from SCOR: Pupil
Non-Verbal and Verbal Hostility, and Teacher Verbal Hostility; and from
Flanders' IA, Prolonged Criticism (Steady State 7-7). Using these two
dimensions of control and climate, four classrooms were then selected for
study from each grade level, representing the extreme combinations of
conditions: that is, direct control, high hostility; direct control, low
hostility; indirect control, high hostility; and indirect control, low
hostility. Altogether, then, sixteen classrooms were selected for a
2x2x/), factorial analysis of variance -- two levels of control, two levels
of climate, and four grade ievels, three through six.

Residual true gain scores for the pupils in the sixteen classrooms

were used as the measures for analysis for Vocabulary and Reading. For
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the creativity measures, which were analyzed earlier, true gain measures
were used.

Similarly, four extreme classrooms for which residual true gain
scores were available for the summer were selected in order to study

summer gain in relation to the classroom process of the preceding year.

Empirical Analyses.

Correlation of Process Factor Scores with Classroom Product

Means. Since both factor analyses of the process measures had produced
a number of factors which had no counterpart in theory, the relationships
of all of the factors from the second analysis to all of the product
measures were analyzed. In crder to do this, the mean was calculated for
each pupil measure for each classroom, and these means were correlated
with the factor scores based on the second factor analysis of the process
measures for the classroom.

To examine the possibility that these relationships might differ for
various subgroups of pupils, subgroups were selected on the bhasis of sex,
and (based on a median split) high and low anxiety, high and low L, and
high and low dependency. The matrix of intercorrelations was then rerun
for each subgroup. If, then, girls, high-anxious pupils, or dependent
pupils should be more (or less) sensitive to classroom process, pre-
sumably this should be reflected in differing intercorrelations between
the factor scores and the means of classroom change for the subgroups.

Relation of Process and Product Measures over Two Years. Still

another set of analyses was carried out by analysis of variance to deter-
mine ‘the relative effect of two years of exposure to a given classroom

climate variable for pupil groups. In order to accomplish this, four
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process factors which had correlated with pupil gain in the earlier
analysis were selected.

On the basis of these factor scores, teachers were identified who
were in the top, middle and bottom third on each of the four factors for
the first year. In similar fashion, teachers from the top, middle and
bottom third were identified for each factor for the second year. Then
pupils were identified who had had the nine possible combinations of
classroom conditions from the first to the second year, for each factor.
For exémple, puplls were classified into those who had had classrooms
high on Factor 1, Teacher Criticism, the first year, and high on Teacher
Criticism the second year, those who had had a clussroom low on criticism
the first year and low on criticism the second year, and a cross com-
bination of these as well -~ high to low, and low to high and the various
combinations involving the middle category.

The result was a 3x3 analysis of variance, in which the rows were the
three levcis of the factor for the first year, and the columns were the
three levels for the second year. The smallest cell frequency was
identified, and cases were discarded randomly from all the others to
obtain equal frequencies for the cells of the analysis.

Again, the measure under analysis was pupil change, but this time,
of course, the relative influences of two years were under study, rather 3
than just one as in the preceding analyses. The principle question at
issue was whether something other than a simple additive effect of a
particular classroom condition over two years took place. Among the

possibilities were: that a pupil might become "adapted™ to criticism on

the part of the teacher, so that the debilitating effect of one year of
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teacher criticism "washed out" to some degree the second year. The re-
verse of this also seemed possible, that pupils might become sensitized
by teacher criticism, so that a second year would be even more debilitating.
If either of these effects tended to occur, then a significant inter-
action term should be found in the analysis of variance. Cross combinations
also appeared to be of interest, enabling the examination of such questions
as: does the negative effect of one year of high teacher criticism carry
over to the second year, even when a pupil is in a classroom in which
teacher criticism is low? Or is each year a year largely unto itself?
Similarly, does having had a year in a supportive classroom enable a
pupil to withstand the negative effects of a classroom high in teacher
criticism better than if he had had a critical classroom the year before?
To answer questions such as these, five analyses of variance were
calculated for each of the four factors: for Vocabulary, Arithmetic
Concepts, Anxiety, L, and Product Improvement.

Factor Analysis of Process and Product Measures. As another way

of examining the relationships between teacher-pupil classroom behavior

and change in pupils, and also as a step toward defining teacher effective-

ness in terms both of classroom process and of pupil change, a third

factor analysis was run, this time including both the process measures and

the classroom mean product measures. The number of measures was reduced

by carrying forward only the two measures which loaded most heavily on

each of the factors in the second factor analysis. For bipolar factors |
the two measures loading most heavily at each end of the factor were

carried forward. In addition, Arithmetic Total was eliminated from the

product measures as overlapping with Problems and Concepts, and My Class




Climate was eliminated because of its bi-valsnt nature. The number of
measures which remained was then thirty-nine, twenty-four process measures

and fifteen product measures.

The Relation of Presage Measures to Process and Product Measures of Teacher
Effectiveness

Following the rationale that the important measures of teacher process
are those which relate to pupil change, factor scores from the simultane-
ous analysis of product and process measures were used as the measures
which were intercorrelated with the teacher presage measures collected in
the project. The general scheme was one of working backward from pupil
change -~ identifying measures of classroom process which related to
pupil change, and then, in turn, identifying characteristics of teachers
which related to classroom process which related to pupil change. The
many negative results which have been produced by studies based on a
prioni or théoretical assumptions about important teacher behavior seem

to argue for some empirical analysis.

Evaluation of Sensitivity Training for the Teachers

Part of the study involved a group development training laboratory
offered a subgroup of the teachers in the project. Altogether, seventeen
teachers participated in this laboratory, but of these, three failed to
complete a second year of teaching, so that the group on which complete
data were available was limited to fourteen. Of the teachers who did not
take part in the tréining experience, thirty-one remained through the
second year so that complete data were available for them, making a total

of forty-five. The criteria of teacher effectiveness which were employed

in this analysis were four sets of factor scores derived from the analysis
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which included both product and process measures. The factors were se-
lected to include both process and product measures, and to include
product measures representing change in achievement, personality and
creativity. This was done in order to avoid the necessity of defining
"good" teaching in a priori fashion, thus avoiding the difficulties of
reaching agreement on what "good" teaching behavior is. It also ap-
peared to have the advantage of identifying for analysis those aspects
of classroom process which were associated with change in pupils.
Probably research in education is not yet at the stage where it can be
restricted only to classroom processes which are known to promote change
in pupils, but study of these processes would seem to be especially im-
portant.

The method of analysis originally planned for these data was the
Johnson-Neyman technique (Johnson and Jackson, 1959). At the time the
project was initiated, this analysis was available from the same computer
center which had calculated it for an earlier project (Bowers and Soar,
1961). However, during the course of the project, change of both person-
nel and equipment at that center resulted in the ahalysis becoming un-
available.

The distinguishing feature of the Johnson-Neyman analysis is that
it permits different regressions of posttest performance, or change in
performance, on pretest scores for the experimental and control groups.
These differences in regression were found in the study cited earlier to
be typical in comparisons made between the experimental and control group;

and had, in fact, been anticipated both on the basis of personality

theory, and on the basis of clinical observation of groups in training.
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The effect was that teachers whose psychic resources were limited, 23
indicated by several scales on the MMPI, failed to profit from the
training experience, while teachers whose resources were greater did
profit, often markedly. Not only did the former subgroup of teachers
fail to profit, but some of them became less effective tsachers after the
training experience than they had been before. This tendency for sub-
groups to move in opposite directions on the criterion measures made the
differences beiween experimental and control groups insignificant when
tested by analysis of covariance. But when subgroups which tended to
move in opposite directions as a consequence of the training experience
were identified on the basis of personality by the Johnson-Neyman
analysis, highly significant differences were found.

In order to answer the major questions which the Johnson-Neyman
analysis would have answered, an analysis of variance of change in ef-
fectiveness was calculated separately for four of the factors under
study. Change in factor score from the first to the second year was
taken as the measure of change in effectiveness; using factor scores
derived from the analysis which included both process and product measures,
and calculated by the same procedure as the factor scores for classroum
process., True gain could not be estimated, since reliabilities did not
exist for the factor scores. The adjustment for initial standing was
carried out in the same manner as the true gain product measures; namely,
the regression of change on initial standing was used to predict change,
and the difference between predicted and observed change was used as the
measure for further analysis. Then, rather than calculating the regression

of change on the personality score separately for the experimental and
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control groups as the Johnson-Neyman analysis would have done, the person-
ality scale was used as the basis on which subjects were divided into
three blocks as evenly as possible., The result was a 2x3 analysis of
variance with experimental-control groups one factor, and the three levels
gf the personality mé;sure the other factor. If then, the effect of the
treatment, sensitivity training, should differ at different levels of
personality, the effect should appear in the interaction term of the
analysis. The regions of significance which the Johnson-Neyman analysis
would have produced were not available, but the possibility of differ-
ential effect of the training was tested.

The MMPI keys used in the analyses were Pd, Sc, Pt, and R, selected

on the basis of previous research. These measures, in combination with

the four factors cited earlier, produced twenty analyses, altogether.

Summazry

In general, the study had a major phase and a minor phase. In the
major phase, product data were reduced to measures of change in pupils,
the measures of change in pupils were related by several analyses to
measures of classroom process, and both of these in turn were related to
teacher presage measures. In the minor phase, the measures of process
and products developed in the major phase, for the two years of the
project, were used as the criterion measures to assess teacher change
following sensitivity training.

In the major phase, pupils were followed for two years permitting
teachers to vary; in the minor phase, teachers were followed for two

years permitting pupils to vary.




Chapter L

Results and Discussion

The presentation of results, in general, will follow the same
sequence of topics presented in Chapter 3, Procedure. However, since

there were a number of studies within the total study, each set of re-

sults will be discussed immediately after it has been presented. For the
same reason, brief comments about procedure will be included at the be-

ginning of some sections on results to aid in interpretation.

Product Measures

Means and Standard Deviations

The means and standard deviations for the product measures for the

fall and spring of the first year are presented in Tables 2 through 5.

| Several things seem worthy of notice. In general, the pupils repre-
sented here are an advanced group. For the verbal tests, for example,

the various pupil subgroups ranged from approximately six months to a

full year advanced at the beginning of the school year. The quanti-
tative tests are not as far advanced, but in each case they are clearly
ahead of grade level expectation.

;: An additional point that will be of some interest later in the

section on Pupil Change During the Summer is that if one examines the
1 spring results for a grade level and the fall results for the next
higher grade 1evé1, there is no evidence in these data of pupil loss of

achievement during the summer months. For example, for the verbal tests

the third graders ended in the spring with an average of L5 and a

fraction grade level months, while the fourth graders had begun at L6
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Table 2

Means and Standard Dev%étions for Product Measures for
Third Grade Pupils for the First Project Year®

i Fall, 1962 Spring, 1963
T Standard Standard
Measure Mean Deviation Mean Deviation

Towa Tests of Basic Skills

Vocabulary 38.79 9,78 45,73 10.50
Reading 38.31 10.00 45,07 13.24
Arithmetic Concepts 37.43 8.81 43.46 9.33
Arithmetic Problems 33.16 6.78 41,51 8.79
Arithmetic Total 35.30 7.03 42.49 8.46

Children's Manifest
Anxiety Scale

Anxiety 21.49 8.30 21.10 8.68

L 4,76 2.26 4,02 2.32
Dependence=-Proneness 27.40 4,80 27 .35 4.87
Minnesota Tests of Creativi:y

Non-Verbal 25.62 5.40 28.80 4.98

Product Improvement 12.63 7.65 20.01 10.15

Unusual Uses 8.94 7.55 15.40 11.09
Pupil Survey 57.28 19.62
My Class

Halo 6.32 1.62

Disorder 15.81 2.68

Climate 21.44 2.63
*N = 398
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Table 3

Means and Standard Deviations for Product Measures for
Fourth Grade Pupils for the First Project Year®

Fall, 1962 Spring, 1963
Standard Standard
Measure Mean Deyiation Mean Deviation

Towa Tests of Basic Skills

Vocabulary 46.35 10.34 53.02 12.18

Reading 46.90 13.07 50.47 13.09

Arithmetic Concepts 44,89 8.51 51.16 8.26

Arithmetic Problems 43,92 7.74 49.46 10.34

Arithmetic Total 44 .39 7.63 50.29 8.65
Children's Manifest

Anxiety Scale

Anxiety 19.77 7.53 20.50 8.28

L 3.85 2.35 2.90 2.15
Dependence~Proneness 27 .45 4,54 26.60 5.12
Minnesota Tests of Creativity

Non=-Verbal 26.58 5.15 30.92 5.44

Product Improvement 17.32 8.73 25.90 11.93

Unusual Uses 12.88 8.92 18.59 13.08
Pupil Survey 56.69 18.73
My Class

Halo 5.89 1.85

Disorder 17.01 2.19

Climate 21.90 2.45

*N = 358
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Table 4

Means and Standard Deviations for Product Measures for
Fifth Grade Pupils for the First Project Year¥*

Fall, 1962 Spring, 1963
Measure Mean St?nd?rd Mean St?nd?rd
Deviation Deviation

Towa Tests of Basic Skills

Vocabulary 60.01 14.47 67.80 16.26

Reading 60.11 14.71 66.29 17 .88

Arithmetic Concepts 55.97 7.61 62.62 8.63

Arithmetic Problems 55.01 9,08 61.79 11.61

Arithmetic Total 55.49 7.61 62,19 9.41
Children's Manifest

Anxiety Scale

Anxiety 20.24 7.25 19.82 7.84

L 3.12 2.14 2.40 1.96
Dependence-Proneness 27.28 4.48 26.93 5.32
Minnesota Tests of Creativity

Product Improvement 19.32 8.99 26.09 12,22

Unusual Uses 18.24 12.24 23.18 16.31
Pupil Survey 54.61 19.44
My Class

Halo 5.87 1.91

Disorder 16.77 2.67

Climate 21,27 2.19

*N = 353

P
" “7&2»-—«/5-';"’5-%",:%-.”{’;?’[ -




R e o - _ I " D

i l
IO A . e e s e ek G s st s e . . . . . . - )

-98 -~

Table 5

Means and Standard Deviations for Product Measures for
Sixth Grade Pupils for the First Project Year®

Fall, 1962 Spring, 1963
Measure Me Standard Mean Standard
‘ an Deviation Deviation
Iowa Tests of Basic Skills
Vocabulary 69.43. 15.28 77 .40 16.72
Reading 68.81 13.23 T4.41 14,56
Arithmetic Concepts 65.39 8.42 73.48 9.62
Arithmetic Problems 64 .85 9.30 72.29 12,71
Arithmetic Total 65.11 8.15 72.87 10.43
Children's Manifest
Anxiety Scale
Anxiety 18.74 7.55 17.72 8.05
L 2.64 2.13 2,21 2.09
Dependence~Proneness 28.08 4.44 27 .06 5.15
Minnesota Tests of Creativity
Product Improvement 22.53 9.89 27.93 11.68
Unusual Uses 19.44 11.59 27 .03 16,87
Pupil Survey 58.99 17.54
My Class
Halo 5.59 2,12
Disorder 16.49 2,81
Climate 21.23 2,39
*N = 380
» 1 o N ) T &
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and a fraction grade level months. These were different groups of pupils
(third and fourth graders tested at the same times), but it would be sur-
prising if selective influences operated to increase grade level standing
so sharply for three successive years in four elementary schools. From
ending rourth graders to beginning fifth graders, there was an increase
of seven to ten mohths, whereas from ending fifth graders to beginning
sixth graders there was an increase of one to two months. These results
are for the verbal tests. Although the differences are smaller, the same
kind of trend can be seen for the quantitative measures.

The means and standard deviations for the second year are presented
in Tables 6 through 9. Similar trends will be seen in these tables, ex-
cept that the growth shown is generally somewhat greater than in the first
year data, and this is apparently associated with the fact that a full
dalendar year of growth is represented rather than an academic year of
growth, which was actually more like seven months.

In general, then, the pupils in the project were an above average
group, and the data appeared to show no evidence of a summer "slump."

Prom the Children's Manifest Anxiety Scale, the measure of A and L

were very similar at the beginning and end of the first project year for
each grade level, but the A score showed a drop of approximately a half
standard deviation at the end of the second project year at each grade

level., The Dependence-Proneness scale appeared to produce very similar

results at all grade levels for both years.

The first year Minnesota Tests of Creativity showed growth for every

measure for every school year, with no evidence of the "fourth grade
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Table 6

: Mezns and Standard Devia+tions for Product Measures for
I Third Grade Pupils for the Second Project Year¥*

Spring, 1963 Spring, 1964
Second Grade Third Grade
‘! Measure Mean St?ndérd Mean St?ndard
: Deviation Deviation
’ Towa Tests of Basic Skills
Vocabulary - 35.2 8.81 44,0 10.54
A Reading 33.9 9.12 43.1 12.83
Arithmetic Concepts 33.9 8.16 42.9 9.45 -
Arithmetic Problems 31.5 6.66 40.6 8.79 3
Arithmetic Total 32.7 6.70 41.7 8.54
! Children's Manifest
Anxiety Scale
j Anxiety 19.7 8.16 16.4 9.68
L 5.4 2.06 4.8 2.42
Dependence-Proneness 27.1 4.47 28.0 5.07
| Minnesota Tests of Creativity
| Non-Verbal 2.2 4,95 29.4 5,24
|1 Product Improvement 13.6 7.56 18.4 9.50
j Unusual Uses 10.8 6.61 16.8 10.87
i | |
Pupil Survey | 63.5 22.34
K My Class
n Disorder 14.4 3.19
fg Climate 21.2 3.37

*N =327
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Table 7

Means and Standard Deviations for Product Measures for
Fourth Grade Pupils for the Second Project Year¥®

Spring, 1963 Spring, 1964
Third Grade Fourth Grade
. Standard Standard
Measure Mean Deviation Mean Deviation
Towa Tests of Basic Skills
Vocabulary 46.0 10.62 55.3 13.13
Reading 45.2 13.23 54.9 15.72
Arithmetic Concepts 43.4 9.29 51.4 8.47
Arithmetic Problems 41.3 8.82 51.7 9.84
Arithmetic Total 42 .4 8.42 51.5 8.45
Children's Manifest
Anxiety Scale ‘
Anxiety 20.6 8.66 16.2 9.31
L 4.1 2.27 3.7 2.33
Dependence-Proneness 27.7 4, 87 27.7 4.49
Minnesota Tests of Creativity
; Non=Verbal 28.9 4,91 29.1 4,67
| Product Improvement 19.7 10.18 22.1 9.36
Unusual Uses 15.4 10.54 19.7 11.43

Pupil Survey

My Class

Disorder
| Climate

59.9 18.45

*N = 302
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Means and Standard Deviations for Product Measures for
Fifth Grade Pupils for the Second Project Year®*
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Table 8

Spring, 1963

Spring, 1964

Fourth Grade

Fifth Grade

Measure Mean Standard Mean Standard
Su Deviation Deviation

Towa Tests of Basic Skills

Vocabulary 53.4 12.47 64,6 15,91

Reading 50.9 13,26 62.4 16.33

Arithmetic Concepts 51.3 8.16 60.7 9.34

Arithmetic Problems 49.6 10.12 59,1 11.44

Arithmetic Total 50.4 8.46 59.9 9.69
Children's Manifest

Anxiety Scale

Anxiety 20.1 8.34 14.8 9.43

L 2.8 2.11 3.1 2.17
Dependence-Proneness 26.7 4,72 28.4 4,42
Minnesota Tests of Creativity

Non-Verbal 30.8 5.57 30.4 5.31

Product Improvement 25.9 11,92 23.9 10.21

Unusual Uses 18.9 13.43 23.9 14.06
Pupil Survey 62.3 17.68
My Class

Disorder 15,2 2.96

Climate 21.5 2.23

*N = 263
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Table 9

Means and Standard Deviations for Product Measures for
Sixth Grade Pupils for the Second Project Year®

Spring, 1963 Spring, 1964
Fifth Grade Sixth Grade
Standard Standard
Measure Mean Deviation Mean Deviation
Towa Tests of Basic Skills
Vocabulary 68.9 15.81 79.8 16.75
Reading 67.0 17.57 76.9 15.85
Arithmetic Concepts 63.0 8.59 73.4 10.23
Arithmetic Problems 62.4 11.59 74.5 13.69
Arithmetic Total 62,7 9.37 74 .0 11.24
Children's Manifest
Anxiety Scale
Anxiety 19.3 7.9 14.3 7.88
L 2.4 2.02 2.3 2,05
Dependence~Proneness 27,1 5.32 28.2 5.31
Minnesota Tests of Creativity
Non-Verbal 31.0 5.26 31.2 5.10
Product Improvement 25.9 11.76 25.0 9.76
Unusual Uses 23.4 15.90 27.2 15.74
Pupil Survey 63.0 18.61
My Class
Disorder 15,3 2.80
Climate 21.4 2.56

*N = 264
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slump” which Torrance (1962b) has discussed. However, the fourth grade
began at a lower level than the ending third grade, and the same pattern
was true for the higher grades, suggesting the possibility of practice
effect for what was almost certainly a novel form of test for these

pupils. There was no evidence of a fourth grade slump for the second

year.

There were no trends apparent for the Pupil Survey or My Class in-
ventory, which were administered at the end of each year only,

First Year Correlations

These results are shown in Tables 10 through 13.

Intercorrelations of Fall Measures. A and L showed negative corre-

lations with achievement which were small but consistent enough to suggest
that they were real. There was also a suggestion that this relationship
rose from the third grade to the higher grades, although it did not ex-

ceed the low thirties. The Dependence~Proneness scale appeared to be

related in erratic fashion to achievement, with the correlations highest
in the fifth grade, but reducing to essentially zero at thé sixth grade.
The creativity tests generally showed correlations which were positive
but low with achievement, ranging generally from the teens to the low
thirties. The correlations of the Non-Verbal tasks were near gzero, while
those for Unusual Uses were higher, presumably partly because of its
verbal nature. It may also have been influenced by the fact that it was
the last test in a series, so that those children who were inclined to .
"stick with it" despite fatigue and boredom earned higher scores, and

perhaps also earned higher achievement scores on this basis. This was

more likely to have been the case with lower grades than with the higher
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Table 10 (Continued)
Correlations Between Product Measures for Third
Grade Pupils for the First Project Year¥®
Spring, 1963
My Class
Measure Pupil Survey Halo Disorder Climate
23 24 25 26
Fall, 1962

Vocabulary 1 .067 .084 .030 -.004
Reading 2 .039 .109 -.016 -.007
Arith. Con. 3 .109 .138 -.032 .008
Arith. Prob. 4 .059 .085 -.062 -.017
Arith, Tot. 5 .100 .127 -.051 .001
CMAS: A 6 -.171 -.115 .130 .032

L 7 .049 .079 -.178 .020
Dep.-Pron. 8 .019 112 -.112 -.010
Non~Verbal 9 .156 -.069 .006 -.076
Prod. Imp. 10 .069 -.013 .068 .123
Un. Uses 11 .069 -.003 .095 .066

Spring, 1963

Vocabulary 12 076 .026 .017 -.059
Reading 13 .092 074 .002 -.006
Arith. Con. 14 .018 .125 -.049 .022
Arith. Prob. 15 .049 . 100 -.037 .009
Arith. Tot. 16 .034 124 -.049 .016
CMAS: A 17 -.160 -.055 .183 .024

L 18 .159 131 -.242 .012
Dep.=Pron. 19 151 .209 -.257 ~.023
Non-Verbal 20 .216 .006 .028 .021
Prod. Imp. 21 .163 -.010 -.019 .029
Un. Uses 22 .030 .038 -.110 .078
Pupil Survey 23 -———— .119 -.054 .018
Halo 24 ———— -.078 105
Disorder 25 ————— .052
Climate 26 ————

*N = 398
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Table 11 (Continued)

Correlations Between Product Measures for Fourth
Grade Pupils for the First Project Year*

| . Spring, 1963

My Class
Measure Pupil Survey Halo Disorder Climate
23 24 25 26
Fall, 1962

Vocabulary 1 .022 -.080 .025 .071

; Reading 2 .104 -.043 .015 .037
g Arith. Con. 3 .061 -.050 -.006 049
: Arith. Prob. 4 .059 -,010 -.034 .108
Arith. Tot. 5 .069 -.034 -.022 .081

CMAS: A 6 -.093 -.063 .163 .001

L 7 .076 .093 -.091 -.036

Dep.-Pron. 8 .135 .053 -.209 .043

Non-Verbal 9 171 -.035 .012 .022

Prod. Imp. 10 .131 .065 -.007 -.014

Un. Uses 11 .105 .069 -.019 .033

Spring, 1963

Vocabulary 12 .071 .010 -.027 .064

Reading 13 .066 .075 -.046 .102

| Arith. Con. 14 .078 .024 -.041 .039
f Arith. Prob. 15 .096 .056 -.138 .077
! Arith. Tot. 16 .096 .046 -.105 .069
CMAS: A 17 -.077 -.069 .275 -.089

L 18 .137 <049 -.169 .007

Dep.-Pron. 19 .188 .295 -.248 144

Non-Verbal 20 .131 -.033 .003 .019

Prod. Imp. 21 .236 .047 -.020 .046

Un. Uses 22 .053 -.034 -.034 .053

Pupil Survey 23 - «206 -.055 .072

Halo 24 ———— -.175 .020

; Disorder 25 - -.015
Climate 26 -—--

*N = 358
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Correlations Bbetween Product Measures for Fifth
Grade Pupils for the First Troject Year¥
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Table 12. (Continued)

Spring, 1963

My Class
Measure Pupil Survey Halo Disorder Climate
23 24 25 26
Fall, 1962

Vocabulary 1 .180 .101
Reading 2 175 .097
Arith. Con. 3 .165 .118
Arith. Prob. 4 .206 .172
Arith. Tot. 5 .206 .157
CMAS: A 6 .007 .077

L 7 .017 .095
Dep.=-Pron. 8 .180 .192
Non-Verbal 9 .259 .162
Prod. Imp. 10 .282 .073
Un. Uses 11 .227 .026

Spring, 1963

Vocabulary 12 .191 .063
Reading 13 .179 .071
Arith. Comn. 14 .185 .079
Arith. Prob. 15 .199 116
Arith. Tot. 16 .205 .109
CMAS: A 17 -.092 .167

L 18 . 064 .080
Dep.~-Pron. 19 . 265 <334
Non~Verbal 20 «254 .010
Prod. Imp. 21 .354 .045
Un. Uses 22 .234 »097
Pupil Survey 23 —-——— .204
Halo 24 o
Disorder 25
Climate 26

*N = 353
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Table 13 (Continued)

Correlations Between Product Measures for Sixth
Grade Pupils for the First Project Year¥*

Spring, 1963

My Class
Measure Pupil Survey Halo Disorder Climate
23 24 25 26
Fall, 1962

Vocabulary 1 .001 .049 -.068 -.040
Reading 2 .037 .118 -.094 -.030
Arith., Con. 3 -.015 .101 -.148 .016
Arith, Prob. 4 .000 134 -.144 .016
Arith. Tot, 5 -.008 .128 -.157 .015
CMAS: A 6 -.046 -.203 232 -.093

L 7 .168 117 -.027 .053
Dep.~Pron. 8 . 157 .238 -.196 .035
Non-Verbal 9 145 .128 .003 -.041
Prod. Imp. 10 .203 .123 -.096 -.033
Un. Uses 11 .179 .120 .017 .020

Spring, 1963

Vocabulary 12 .039 .048 -.071 -.003
Reading 13 -.040 .096 -.082 .002
Arith, Con. 14 -.012 .104 -.142 .039
Arith. Prob. 15 .012 .132 -.076 042
Arith, Tot., 16 -.001 .128 -.110 . 049
CMAS: A 17 -.153 -.289 .393 -.055

L 18 .182 .069 -.119 .073
Dep.=-Pron. 19 «243 .330 -.422 -.028
Non-Verbal 20 .151 .097 .044 -.035
Prod. Imp. 21 .220 .079 -.035 .067
Un. Uses 22 172 .030 -.156 .056
Pupil Survey 23 ———— .289 -.095 .101
Halo 24 ———— -.300 .175
Disorder 25 -———— .068
Climate 26 -———

*N = 380
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grades, since the work of writing presumably became less laborious at the
upper grades.

There also appeared to be a trend in the data for the correlations of
creativity with achievement to be highest in the third grade (generally in
the thirties), but for the relationships to decline with higher grade
levels. Contrary to expectation, A and I. did not correlate with the
creativity measures.

The creativity measures generally intercorrelated from the twenties
to the fifties.

Intercorrelations Fall to Spring. The only correlations from fall to

spring that seemed to be of particular interest were the intercorrelations
of the creativity measures with themselves. These ranged from the thirties

to the fifties.

Intercorrelations of Spring Measures. In the spring, the A and L

scores correlated in similar fashion with achievement as in the previous
fall. The correlations of the creativity measures with achlevement
measures in the spring seemed to be essentially similar to those in the
fall, except for the third grade for which they appeared to be lower.

The correlations of Dependence-Proneness with achievement remained

similar, for the fifth grade, but for the other grades largely vanished.
The four measures of attitude did not generally correlate with

achievement in the spring. However, Disorder showed increasing corre-

lation with Anxiety starting in the teens for the third grade and rising

to the upper thirties for the fifth and sixth grades. It showed the same

increasing correlation, although negative, with Dependence-~Pruneness, ranging

from the mid twenties to the low forties at the sixth grade. Similarly,
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the correlation of Halo with Dependence-~Proneness rose to the low thirties.

Apparently, with increasing grade level, anxious pupils saw more disorder
in the classroom, but dependent pupils saw less and liked the teacher

more. Pupil Survey showed occasional small correlations with creativity,

especially at the fifth grade.

Second Year Correlations

The results for the stcond year are shown in Tables 14 through 17.

Intercorrelations of Spring Measures. The correlations of A and L

with achievement were similar to those for the previous fall and spring.
Dependence~Proneness generally showed correlations in the twenties with
achievement, except for the fourth grade, where they were essentially

zero. Again, the correlations of the creativity measures with

achievement measures were essentially similar to those for the two previous
testings.

As in the previous spring, the attitude measures did not generally
correlate with achievemciit. However, the negative correlation of Dis-
order with Anxiety appeared to be somewhat higher, ranging from the
thirties to the fifties. The same negative correlations between Disorder
and Dependence-~Proneness were found. These relations of Disorder with
Anxiety and Dependence-Proneness support the interpretation that with in-

creasing grade level, anxious pupils saw more disorder in the classroom,

while dependent pupils saw less.

Summary of Product Measures

The subjects were an above average group who showed no evidence of

summer slump. The correlations of A and L with achievement were low nega-

tive; of creativity with achievement, low positive. Anxious pupils saw
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Table 14 (Continued)

Correlations Between Product Measures for Third
Grade Pupils for the Second Project Year¥

Spring, 1964

1 My Class
Measure Pupil Survey Disorder Climate
23 24 25
Spring, 1963

Vocabulary 1 137 -.079 111
Reading 2 172 -.105 .104
Arith. Con. 3 .169 -.155 -.009
Arith, Prob. 4 .159 -.127 .159
Arith. Tot. 5 .181 -.157 .067
CMAS: A 6 -.115 .165 -.096

L 7 . 144 -.265 .059
Dep.~Pron. 8 .148 -.227 -.005
Non~Verbal 9 117 .019 .041
Prod. Imp. 10 .241 -.097 .040
Un. Uses 11 .182 -.027 .108

Spring, 1964

Vocabulary 12 .097 -.117 .084
Reading 13 .110 -.103 .061
Arith. Con. 14 .039 -.171 .025
Arith. Prob., 15 <104 -.145 .025
Arith. Tot. 16 .076 -.169 .030
CMAS: A 17 -,242 445 .079

L 18 .189 -.235 .171
Dep.-Pron. 19 .224 -.339 .066
Non~Verbal 20 271 -.106 .135
Prod. Imp. 21 .168 -.086 .076
Un., Uses 22 .054 -.076 .071
Pupil Survey 23 -—— -.175 .054
Disorder 24 ———— 211 ’
Climate 25 - e e

*N = 327




i PR .

c0g = N
i -==- 11 sas) °‘ufn
whee ==-- 01 °dwy °poiag
€9¢° LLc* -———- 6 [®qQIIA-UON
XITATI®OID

JO S3IS9I °UUIR

G6T1° €01° €co’ - 8 ssouauolg
-9ouapusada(
L00°- ¢CI1°- 000° G91° ~---- L 1
890° 8G60°- €C¢I°- <CIC°- 0¢C0°*- ~---- 9 AyeTxXUY
SYHD
i%c° €11° 6%0° 621I° 1€€°- %60°- =---- ¢ °30L *UYITAY
#€C¢* $%60° 8I0° [91° 66C°- 9€I°- GC6°  =--- f °qoig °Yatay
LIT° CI1® 690° %L0° T1I€°- [¥0°- TE6°  LTL®  ==--- € °uo) °*Yaray
m" 102° %E€I°  LSO° TO1I° 66C°~ 6SI°- 6LL° 6%, T10L®  ==-=- rA Sutpeay
~ €61° #91° €%0° CIT® 9%C° - S8Y¥I°- [¥9° G09°  L6S°  HEL®  ==== 1 4Aaeinqeoop
STIIS oIseq
JO s3so] BMmOT
€961 '3utadg
11 01 6 8 L 9 G Vi € rA 1
S§98|) ® &EH >....G.OZ d e (| .H Y ® 307, . QOH.H o.G.OU ® @mwvm d @duc\w whﬂmmwz
‘uy  *poag
SYID OTIoWYITIY
£3TATIE9I) JO SISO °“UUIR STITS OIseg JO S3S9] BMOT

€961 SButads

gIeoX 309f01g puoosg @yl 103 syrdng °opean Yianoj I0J SIINSEBIR IONPOIJ UIDMISY SUOTIBTIIAO0D

ST 919®lL




S

T

it
w5

g
@

$1700 el e R TR R

—

{ILL

¢0€ = Nx

- - YA S98] ‘un
ey ==-- 1¢ *duy °poad
76€°  o0gge*  =-=-- 0¢ 18qa=,-UoN
I#T°  L60° €60°  ===- 61 *uoz-*daq
1€0°- ¢TO°- 8C0°- 8CC° ~===-= 8T 1
COT°- G/0°- GIT°- €LE°- 9€TI°- === A V :SYWD
€9Z°  HSI®  L€0° O001°  H€I°*- GE€C°- ~=—-=-- 91 *30L °*Yatay
6z2° LSI®° <C00° 060° €60°- <CT6I°- G€6°  —-=-= ¢TI  °90ad "YITIY
09z° %ZI* €L0° 880° TSI°- O%c'- 016" 80L°  ==-- Vi *uop) *YIrTay
861° T190° 1IS0° 0S0°  €6I°- LOT°- [89° L[€9° 8E9"  ~—==- €1 Surpeoy
19z° Z€I° 601° €IT° GSI°- GL[T°- 6L9° €C9° O%9° ggL®  ===- Al A1eINnqEed0A
%961 | Jutadg
ccz°  86I° 897° G9I°  #vw0*  T80°- TE€TLT  Wert  S6T° [9T°*  TTT° 11 sosq °un
661° 6z%°  LIS* %¥0°  GOI°- ¢90°- <¢cl* so1°  €cCl’ 9/0° %C1° 01 *duy °poxg
cg1* %€Z° 8% 800° 6C0°- LST°- TE0'- 9%0°- ¢€I0°- G00°  €2T0° 6 12qI9\-UON
0cT°  LGI° S00° 8z€* /8T €¥1°- 9o¥I° [IT° 091° €80° 6IT° 8 ‘uoxg-°*daq
& 8€0°- 8S0°- %E€0°- T90°  9S€° g0  ¥wet- 8LIT= SLet- 887°- €9C°~ L 1
a 040°- €0I°- T0I°- 0€Z’- 990°- <TIS® 760"~ 1¢80°~ 980°- 0GI°~- O06T°- 9 V :SVHD
' 961° 9S0° L60° G60° OLI*- %€T'~ GS¥L° 619"  SOL° 0zL° 189° G *301, *YITIY
6c7°  9%0°  LLO0® GEI°  IyI*- w9z - LL9° 8€9°  SI9° 699° 979° Vi *qecad *YItTay
czI* 090° 960° %S0°  891°- T8I°- 80L° %T9"  969° -0L9°  %€9° € *uop °*YIray
chz®  6%I* 6CI° 860° OLI'- 6%C'- 997  0t9° 779° 008°  TLL® r Suipe9ay
ovz®  wgI® 860° G¥0°  TEI'- 6%C¢°- 185" CIST €LG* €89° GI.® ! AxeTnqeo0A
€961 '2utadsg
A3 1¢ 0¢ 61 81 LT 91 1 Y1 €1 A
$98() ® QEH A=UTON d-a T Y *301 ® n—o.Hm *uo) ® ﬁ.mmm *qBOO0A IANSETIN
‘un *poid SVRD DI TIY

£3TATIEBOI) JO S3S9] °‘UUTH

STII3S oiseg JO SIS BMOT

%961 ‘SUTIdS

L

(ponut3uo)) GT @IqBL

,1eax joolfoag puodoeg 9ya o3y sTTdng °peid YIInog 103 SIINSEIR

1oNpoIg UIIMIDY SUOTIBTIIIO)

B OADRSATROSE




= Ao A O ARt
B e R —— —

124~

Table 15 (Continued)

Correlations Between Product Measures for Fourth
Grade Pupils for the Second Project Year

Spring, 1964

My Class
Measures Pupil Survey Disorder Climate
23 24 25
Spring, 1963

Vocabulary 1 .074 -.178 .096
Reading -2 .047 -.245 .138
Arith. Con. 3 .009 -.189 .014
Arith., Prob. 4 .052 -.203 .047
Arith., Tot. 5 .031 -.208 .030
CMAS: A 6 -.133 «247 -.024

L 7 .109 .046 -.089
Dep.~Pron. 8 .240 -.137 .101
Non-Verbal 9 111 ~.006 .004
Prod. Imp. 10 .083 -.054 .018
Un. Uses 11 .034 -.092 .095

Spring, 1964

Vocabulary 12 .000 -.235 .129
Reading 13 -.028 -.192 .083
Arith, Con. 14 .027 -.202 .113
Arith, Prob. 15 .041 -.187 .027
Arith. Tot. 16 .035 -.214 077
CMAS: A 17 -.194 486 -.099

L 18 .321 -.278 -.006
Dep.-Pron. 19 .223 -.291 .112
Non-Verbal 20 .090 ~.043 .019
Prod. Imp. 21 .187 -.087 .055
Un. Uses 22 .250 ~.094 .059
Pupil Survey 23 - -.132 .021
Disorder 24 ———— -.027
Climate 25 ce—-

*N = 302
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Correlations Between Product Measures for Fifth
Grade Pupils for the Second Project Year*
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Table 16 (Continued)

Spring, 1964

My Class
Measure Pupil Survey Disorder Climate
23 24 25

Spring, 1963
Vocabulary 1 147 -.226 .102
Reading 2 .068 -o242 .053
Arith. Con. 3 .139 -.246 .043
Arith. Prob. 4 .143 -.226 041
Arith. Tot. 5 .152 -.257 .043
CMAS: A 6 -.071 .313 -.064

L 7 .003 . 004 -.061
Dep.=-Pron. 8 .097 -.164 .060
Non-Verbal 9 .188 .062 -.065
Prod. Imp. 10 .180 -.047 .099
Un, Uses 11 .143 -.159 ~-.012

Spring, 1964

Vocabulary 12 .076 -.206 .002
Reading 13 .103 -.269 .050
Arith., Con. 14 .056 -.322 .009
Arith., Prob, 15 .069 .305 .008
Arith, Tot. 16 .068 -.335 .012
CMAS: A 17 -.092 .533 -.104

L 18 .052 -.236 .037
Dep.-Pron. 19 .162 -.324 .113
Non=Verbal 20 .133 -.058 -.006
Prod. Imp. 21 .108 -.009 .105
Un. Uses 22 .187 -.084 .055
Pupil Survey 23 -———— .034 .120
Disorder 24 ———— -.062
Climate 25 ————

*N = 263
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Table 17 (Continued)

Correlations Between Product Measures for Sixth

Grade Pupils for the Second Project Year®

L Spring, 1964

w My Class

‘ Measure Pupil Survey Disorder Climate

23 24 25
Spring, 1963

Vocabulary 1 . 044 -.108 .164
Reading 2 042 -.143 147
Arith. Con. 3 -.026 -.210 .096
Arith. Prob. 4 ~.137 ~.163 .095
Arith. Tot. 5 -.098 -.197 .100
CMAS: A 6 .052 «237 -.091

1 L 7 -.038 -.071 -.009

; Dep.~-Pron. 8 .093 -.373 .032

; Non~Verbal 9 .182 -.031 .092

] Prod. Imp. 10 .320 -. 144 .027

. Un. Uses 11 .130 -.175 .028

| Spring, 1964

| Vocabulary 12 .051 -.116 .167
Reading 13 .008 -.096 117
Arith. Con. 14 -.008 -.167 .023
Arith. Prob. 15 .013 -.139 .055
Ar'ith. TOt. 16 0004 -0166 0043
CMAS: A 17 -.062 .328 -.010

L 18 .118 -.142 .028

Dep.=-Pron. 19 <244 -.406 -.027
Non~Verbal 20 .183 .016 .016
Prod. Imp. 21 .162 -.072 .025
Un. Uses 22 .188 -.091 -.039
Pupil Survey 23 ———— -.203 .053
Disorder 24 ———— -.094
Climate 25 ————
*N = 264
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more disorder in the classroom, dependent pupils less, and both relation-—
ships increased with grade level.

Reduction of Product Measures

The data reported so far have been measures of pupil status at three

points in time. The scores that were obtained at these points were next

reduced to residual true gain scores for the two intervening periods of
time, each of the project years. The effect of this reduction process was
to eliminate the effects of regression due to unreliability and to elimi-
nate the relation of change to initial standing, so as to produce scores

which would reflect the influence of the classroom more clearly.

Process Measures
The preceeding section has outlined the reduction of the product
measures to measures of pupil growth for each of two years, so that these
would be ready for analysis in relation to measures of classroom behavior.
In this section, the reduction of the measures of classroom process to a
form in which they could be factor analyzed and reduced to more basic
dimensions will be discussed. Since the measures from the Flanders!

Interaction Analysis were immediately amenable to this statistical treat-

ment, they will not be discussed here., But since the other observation

schedule, the South Carolina Observation Record (SCOR), was assembled

from a number of sources, the initial reduction of the measures was
carried out before being entered into the first factor analysis.

Reduction of South Carolina Observation Record Measures. As indicated

in the procedure section, all of the items derived from SCOR were initially

treated by a Hoyt analysis of variance reliability in which observers and




occasions were pooled in the error term. The same process was carried out
fof the second year data and the intercorrelations between items for the
two years were computed.

In general, items were‘eliminated which did not have a reliability
of at least .20 the first year, but one item, Pupil Non-Verbal Affection,
was carrled forward because of its relatively high reliability the second
year. These data for the items which were carried forward to the factor
analysis are shown in Table 18. These results are as perplexing, perhaps,
as they are clarifying. There are occasional items which are both re-
liable for the two years and consistent from one year to the other,
Measure 6, the Pupil Interest Attention Rating, is one of the better
examples of items of this sort, although in general the measures of
affect show at least modest levels of reliability and of stability across
the two years. Similarly, the measure of Free Movement is quite re-
liable and quite stable. On the other hand, there are items wiiich show at
least modest reliability the first year, but which show little relia-
bility the second year and essentially zero correlation from one year to

the next. Groupings of Pupils in general fall under this category. Then
there are items such as Measure 1, Cleans, Decorates Board, which were
" relatively reliable both years but unrelated from one year to the next.

Although numbers of items in this listing did not appear to hold
much promise as measures of stable characteristics of classroom process,
they were carried forward so that a relatively complete set of measures
(from those collected in this project) would be screened on the basis of
their fitting together into more basic sets of dimensions, rather than on

thé characteristics of individual items in themselves. The assumption was
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Table 18

Reliabilities and Intercorrelations Over Two Years for
Items from the South Carolina Observation Record

First Year Second Year Inter-
‘ Item _ Reliability Reliability  Correlation

1 P Clns Dect Bd .565 459 -.111
2 T Enc Ans Fact Al14 -.096 -.319
3 T Enc Int Gen 494 -.254 - .201
4 P Ans Fact .325 -.074 -.317
5 P Ans Int Gen 445 -.234 .204
6 P Int Att Rating .723 .680 .550
7 TVH 554 740 458
8 PVH .686 .258 .706
9 P Non-V H «254 .408 434
1C TVA 401 .393 .319
11 T Non-V A .559 .563 374
12 P VA .385 224 A1l
13 P Non-V A .131 .696 .126
14 TC .362 .485 «249
15 FM .606 714 .538
16 PC «232 491 .195
17 A S G 572 .129 -.054
18 P Ind 344 .222 -.052
19 AAG .319 .029 -.140
20 TAG .578 -.024 -.058
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that items of 1iutle utility would be dropped eventually, but not neces-
sarily at this point of the analyses.

The question of the stability of teacher behavior over different oc-
casions and different classes is a question of considerable interest in
itself, but it is perhaps better examined in relation to later data which
reports correlations over two years of factor scores derived from later
factor analyses of these data.

First Factor Analysis of Process Data

The measures from Table 18 were next submitted to factor analysis,

along with a series of measures derived from the Interaction Analysis.

A complete 1list 1s shown in Figure 4. Again, these measurss were sub-
mitted to a principle components factor analysis and varimax rotation.
Although eigen values of one or larger were obtained for twelve factors,
the eight factor rotation appeared to be the clearest, and that was the
one used for further analysis. (Table 19).

Two uses were made of these results. The major use was to eliminate

numbers of measures which were overlapping in function. For example,

Factor 1 appeared to be a factor made up of different measures of indirect

to direct teaching behavior. That is, the major loadings were made of
the eight I/D ratios (measures 22-29) and Extended Indirect, Teacher
Elaboration of Student Idea, Steady State 4-4. Disorder and Total 10
loaded oppositely. This factor, then, was used to identify one I/D
ratio to take the place of all of the others. The I/D ratio for rows
8 and 9 (measure 24) was taken as that measure, since it had one of the

two highest loadings, and contained more data than revised I/D ratio

for row 9 (measure 23).
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Figure 4

Process Measures Used in the First Factor Analysis

Measure Description
1 Grade Grades 3 through 6.
SCOR South Carolina Observation Record
2 P Clns Dect Bd Pupil cleans, decorates, works at board.

3 T Enc Ans Fact Teacher encourages factual answer.

4 T Enc Int Gen Teacher encourages interpretation, generali-
zation, solution.

5 P Ans Fact Pupil answers fact.

6 P Ans Int Gen Pupil answers interpretation, generalization,
solution.

7 P Int Att Rating Pupil interest-attention rating; number of
interested children and degree of interest.

8 TVH Teacher verbal hostility.

9 PVH Pupil verbal hostility.

10 P Non-V H Pupil non-verbal hostility.

11 TVA Teacher verbal affection.

12 T Non-V A Teacher non-verbal affection.

13 PVA _ Pupil verbal affaction.

14 P Non-V A Pupil non-verbal affection.

15 TC Teacher central (other than verbal inter-
action - audio-visual or work at board).

16 FM Free movement - teacher leaves, enters room,
moves freely, immobilizes pupils (negatively
weighted); pupil leaves, enters room, moves
freely, speaks out without permission, task-
oriented pupil=-pupil talk.

17 PC Pupil central (single or small groups of
pupils presenting to or performing for
group) .

18 ASG Autonomous social groups.

19 P Ind Pupils as individuals.

20 AAG Autonomous administrative groups (task-oriented
groups).

21 TAG Total autonomous groups.

22
23
24

Flanders IA

Flanders Interaction Analysis

Revised ID ratio for row 8.
Revised ID ratio for row 9.
Revised ID ratio for rows 8 and 9.
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Figure 4 (Continued)

Process Measures Used in the First Factor Analysis

Measure Description

25 R I D Total Revised ID ratio for total.

26 ID Ratio 8 ID ratio for row 8.

27 ID Ratio 9 ID ratio for row 9.

28 ID Ratio 8 + 9 ID ratio for rows 8 and 9.

29 ID Ratio Total ID ratio for total.

30 T A/SA Ratio of teacher activity to student activity.

31 SS 3-3 Extended teacher elaboration of student idea.

- Total of 3-3 cell.

32 Ext Ind Extended indirect teacher influence. Sum of
columns 1, 2, and 3 for rows 1, 2, and 3.

33 T Elab S Idea Sum of teacher elaboration of student idea. Sum
of column 3.

34 Ss 3-3/T Elab Ratio of steady-state 3-3 to teacher elaboration
of student idea. Number of tallies in 3-3 cell
divided by number of tallies in 8-3 and 9-3
cells.

35 SS 4-4 Extended questioning. Tallies in 4-4 cell.

36 SS 5-5 Steady-state lecture. Sum of 5-5 cell.

37 Total Lecture Total lecture. Sum of column 5.

38 SS T Talk Steady-state teacher talk. Sum of tallies in the
diagonal 1 through 7.

39 Tot T Talk Total teacher talk. Sum of columns 1 through 7.

40 C C Content cross. Sum of rows 4 and 5 minus column
10, and sum of columns 4 and 5 minus row 10,
without counting the 4-4, 4-5, 5-4, and 5-5
cells twice.

41 SS 7-7 Steady-state criticism, Sum of tallies in 7-7
cell.

42 Vv C Extended direct teacher influence, or vicious cir=-
cle. Sum of columns 6 and7 for rows 6 and 7.

43 Tot/10 Silence or confusion. Sum of column 10.

44  Disorder Disorder. Vicious circle plus sum of column 10.

45 S Talk ff TT Student talk following teacher statements. Sum
of columns 8 and 9 for rows 1 through 7.

46 S Talk Prolong Student talk prolonged or non-teacher intervening.
Sum of columns 8 and 9 for rows 8, 9, and 10.

47 SS S Talk Steady-state student talk. Sum of tallies in the
diagonal 8 and 9. ~

48 Sum of S Talk Sum of student talk. Sum of columns 8 and 9.

49 Inflex Inflexibility. The most cells that can be counted

before reaching 10 percent of tallies.

T ABSSTRAn sT ST
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Table 19

for 55 Elementary Classrooms (First Analysis)

Factor
Measure 1 2 3 4 5 6 7 8 h?
1 Grade -33% 37 71
SCOR
2 P Clns Dect Bd 33 74
3 T Enc Ans Fact 80 95
4 T Enc Int Gen 85 90
5 P Ans Fact 78 94
6 P Ans Int Gen 84 89
7 P Int Att Rating 44 32 50 86
8 TVH 42 -53 79
9 PVH -64 75
10 P Non-V H -76 81
11 TVA 34 81
12 T Non=V A 35 39 33 71
13 P VA -51 53 83
14 P Non-V A -53 68
15 T C 73 77
16 F M -78 85
17 PC -37 33 =54 80
18 A S G -72 -38 93
19 P Ind ~54 73
20 A AG -76 84
21 T A G -87 95
Flanders IA

22 RIDS -77 89
23 R IDOY -88 90
2, R IDS8+9 -87 94
25 R I D Total =60 72
26 ID Ratio 8 -86 92
27 ID Ratio 9 -75 88
28 ID Ratio 8 + 9 =86 95
29 ID Ratio Total =44 30 69
30 TA/S A -85 =42 97
31 SS 3-3 34 -59 =30 89
32 Ext Ind -53 -34 =46 30 86
33 T Elab S Idea =53 -39 =43 31 86
34 SS 3-3/T Elab -76 90
35 SS 4=4 -52 62
36 SS 5«5 -57 -73 96
37 Total Lecture -65 -67 97
38 SS T Talk -56 77 926
39 Tot T Talk -82 87
40 cCC -76 82
41 SS 7-7 62 =44 82
42 V C 37 41 58 87
43 Tot/10 50 =42 30 83
44  Disorder 54 40 34 88
45 S Talk ££f TT 82 -30 92
46 S Talk Prolong 93 97
47 SS S Talk 91 95
48 Sum of S Talk 89 30 98
49 Inflex =42 -59 84

*Decimals and values less than t.30 are omitted.
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In similar fashion overlapping items were weeded out of other factors,
and the measures which loaded most heavily were carried forward for further
analysis.,

The other use which was made of this factor analysis was to identify
two factors, as described in the Procedure Chapter, which represented
teacher control of the classroom (Factor 1 was used) and a factor which
represented the emotional climate of the classroom. Factor 8 was chosen
as the emotional climate factor, since it appeared to be the clearest
representation of emotional climate factor. As was developed in the
Procedure Chapter, these two measures were chosen as analogs of two
dimensions of effectiveness which have seemed in some of the small group
results to be related to group effectiveness. They were used as classi-
fications for cléésrooms which were treated by analysis of variance. The
results will be éresented in the section on the Relations between Process
and Product Msasures.

The results of this first factor analysis will not be interpreted,
since it was computed for essentially methodological purposes. The re-
sults would inevitably be distorted as a consequence of the overlap of
measures which were introduced into it.

On the basis of this first analysis twenty measures were eliminated,

and ten new measures from the Flanders! Interaction Analysis were added

in order to clarify some of the questions raised in attempting to interpret

the analysis.

Second Factor Analysis of Process Data

The rotated factor loadings for this analysis are presented in Table

20, and the list of measures which went into this analysis are shown in
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Figure 5. Althqugh the number of eigenvalues of one or larger was ten,
the nine factor rotation seemed to be the clearest in meaning, so it was
selected for further analysis. The factors were named as follows:

Factor 1 Teacher Criticism

Factor 2 Teacher Talk vs. Extended Pupil Talk

Factor 3 IExtended Discourse vs. Rapid Teacher-Pupil Interchsnge

Factor 4 Pupil Freedom in Discussion

Factor 5 Not named

Factor 6 Pupil Hostility vs. Teacher Support and Pupil Interest

Factor 7 Pupil Physical Freedom

Factor 8 Indirect Teaching vs. Silence and Confusion

Factor 9 Not named.

Since the primary purpose for developing these factors was to examine
them in relation to change in pupils, interpretation of the factors will
be deferred for presentation in the section on the Relations between
Process and Product Measures. It is clear that the factors identified
here should not be interpreted as the factors which exist in classrooms,
since the output of any given factor analysis depends on the measures
which enter it, and since it is clear that major aspszcts of classroom
process were not treated in this project, the cognitive aspects in
particular.

The results of this analysis were reduced to factor scores by summing
teacher T scores for each measure which had a loading of .5 or larger on
each factor. This procedure was carried out for the process data of both
years, in order to relate these process dimensions of the classrooms to
pupil change over the two years. But another bit of data became available

as a consequence, which is of interest in itself —- the stability of the
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Figure 5

Process Measures Used in the Second Factor Analysis

Measure Description
1 Grade Grades 3 through 6.
SCOR South Carolina Observation Record

2 T Enc Ans Fact Teacher encourages factual answer.

3 T Enc Int Gen Teacher encourages interpretation, generali-
zation, solution.

4 P Int Att Rating Pupil interest-attention rating; number of
interested children and degree of interest.

5 TVH Teacher verbal hostility.

6 PVH Pupil verbal hostility.

7 P Non-V H Pupil non-verbal hostility.

8 T Non-V A Teacher non-verbal affection.

9 PVA Pupil verbal affection.

10 P Non-V A Pupil non-verbal affection.

11 TCC Teacher central (other than verbal inter-
action ~ audio-visual or work at board).

12 FM Free movement - teacher leaves, enters room,
moves freely, immobilizes pupils (negatively
weighted); pupil leaves, enters room, moves
freely, speaks out without permission, task-
oriented pupil=-pupil talk.

13 P¢C Pupil central (single or small groups of
pupils presenting to or performing for
group) .

14 AsG Autonomous social groups.

15 P Ind Pupils as individuals.

16 TAG Total autonomous groups.

Flanders IA Flanders Interaction Analysis

17 RIDS8+9 Revised ID ratio for rows 8 and 9.

18 T A/S A Ratio of teacher activity to student activity.
19 SS 3-3 Extended teacher elaboration of student idea.
Total of 3-3 cell.

20 Ext Ind Extended indirect teacher influence. Sum of
columns 1, 2, and 3 for rows 1, 2, and 3.

21 T Elab S Idea Sum of teacher elaboration of student idea.
Sum of column 3.

22 SS 4=4 Extended questioning. Tallies in 4-4 cell.




~141-

Figure 5 (Continued)

Process Measures Used in the Second Factor Analysis

e R S

]
i
f
!
{
1

Measure Description

23 88 5=-5 Steady-state lecture., Sum of 5-5 cell.

24  SS 7-7 Steady-state criticism. Sum of tallies in
7-7 cell,

25 VC Extended direct teacher influence, or vicious
circle. Sum of columns 6 and 7 for rows
6 and 7.

26 Tot/10 Silence or comnfusion. Sum of column 10.

27 S Talk ff TT Student talk following teacher statements.
Sum of columns 8 and 9 for rows 1 through 7.

28 S Talk Prolong Student talk prolonged or non-teacher inter-
vening. Sum of columns 8 and 9 for rows 8,
9, and 10,

29 Sum of S Talk Sum of student talk. Sum of columns 8 and 9.

30 Flex Flexibility - beginning with largest cell
frequencies, a count of cells necessary to
account for 60 percent of tallies.

31 Drill Drill. Sum of 4-8 and 8-4 cells.

32 Inquiry Inquiry. Sum of 3-3, 4-4, 8-8, and 9-9 cells.

33 Inq/Dr Ratio Inquiry/drill ratio.

34  Pupil Inter Pupil interrupts. Tallies in 5-9 cells.

35 Broad Ans Broad answer. Sum of 4-9 and 10-9 cells.

36 P Initi ff T Ind Pupil initiation following teacher indirect.
Sum of 1-9, 2~-9, 3-9, and 5-9 cells.

37 P Initi ££ T Dir Pupil initiation following teacher direct.
Sum of 4-9 and 6~9 cells. .

38 P Initi £f T Crit ©Pupil initiation following teacher criticism.
Tallies in 7-9 cell,

39 Rev Dis Revised disorder score. Sum of vicious

circle, 10-6 and 10-7 cells.
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Table 20

for 55 Elementary Classrooms

(Second Analysis)

Factor
Measure 1 2 3 4 5 6 7 8 9 hn2
1 Grade -30% ~48 31 71
SCOR
2 T Enc Ans Fact -50 30 73
3 T Enc Int Gen 61 77
4 P Int Att Rating -65 37 87 -
5 TVH -76 86
6 PVH -30 66 83
7 P Non-V H 79 83
8 T Non-V A -56 71
9 PVA 75 83
10 P Non-V A -70 81
11 TC 42 =46 79
12 FM =72 84
13 PC 56 82
14 ASG ; -32 34 =72 96
15 P Ind =52 31 73
16 TAG -82 94
Flanders IA
17 RIDS8+9 30 42 49 82
18 T A/S A 83 42 98
19 SS 3-3 75 88
20 Ext Ind 30 77 89
21 T Elab S Idea 30 66 88
22 SS 4-4 59 38 74
23 SS 5=5 50 80 97
24 5SS 7-7 -83 87
25 V C -84 93
26 Tot/10 -39 =38 =54 89
27 S Talk £f TT -92 98
28 S Talk Prolong -94 99
29 Sum of S Talk -89 99
30 Flex =54 =62 91
31 Drill -81 46 95
32 Inquiry -93 98
33 Inq/Dr Ratio -77 60 98
34  Pupil Inter -86 92
35 Broad Ans -64 -30 39 92
36 P Ini £f T Ind -89 93
37 P Ini £f T Dir -57 35 77
38 P Ini ££f T Crit =74 -37 88
39 Rev Dis ~-86 94

*Decimals and values less than 1,30 are omitted.
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various measures of classroom process for the same teachers over two

Years and for two classes. (Table 21). Other studies have indicated in-
directly that teacher behavior tends to be relatively stable. The Anderson
and Brewer studies describe the same teacher with different classes as
behaving in similar fashion and producing similar kinds of behavior on

the part of pupils. Simon (1966) found generally similar patterns of

measures from Flanders! Interaction Analysis for teachers teaching pre-

ferred and nonpreferred classes concurrently. Although the general trend
was for similar results across the two classes, some measures did differ
to a degree from one class to another. Pfieffer (1966) found similar

patterns of teaching behavior for five teachers for Interaction Analysis

measures for classes differing in ability level. These studies tested
significance of difference of teacher behavior along a number of di-
mensions, however, so the data here differ somewhat in nature.

It is of interest to note that the measures vary from those with a
relatively high degree of consistency, such as that of Teacher Criticism,
to others which have no relationship from one year to another. They sug-
gest, at least, that the consistency of teacher behavior is a function of
the particuler dimension of teacher behavior being examined ~- that some
behaviors may be quite consistent but others may show no consistency at
all. There is the additional question of whether the lack of agreement
from one year to another is one of adaptation of the teacher'!s behavior

to the needs of the pupils she is working with, or whether it is a less

functional lack of consistency. On the other hand, it appears clear from
other results in this study, that Teacher Criticism as measured here is

non-functional for pupils in general, yet it does not appear to have
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Table 21

Stability of Process Factor Scores Over Two Years

- S S S S 1N S ey
- - e RO el - e

Factor Description : T
1 Teacher Criticism .60
2 Teacher Talk vs Extended Pupil Talk e32
3 Extended Discourse vs Rapid Teacher-Pupil Interchange 49
4 Pupil Freedom in Discussion 42
5 Unnamed -,01
6 Pupil Hostility vs Teacher Support and Pupil Interest .56
7 Pupil Physical Freedom .36
8 Indirect Teaching vs Silence and Confusion .33
o 9

Unnamed . 431
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varied widely for classes from one year to the other.

summary of Process Measure Reduction

ITtems from SCOR were first reduced by analysis of reliability, then

forty-nine measures from it and Interaction Analysis were factor analyzed

to identify overlapping measures. Twenty measures were eliminated, ten
new ones added, and these thirty-nine measures factor analyzed again.
These latter results were presented but not interpretgé, and were used
to produée factor scores for each teacher on each dimension.

At this point in the analysis of data, both process and product data
had been reduced to a form in which it was possible to analyze relations
between process data and change in pupils associated with a year in a

particular classroom, This is the next topic for discussion.
Relations Between Process and Product Measures

Analyses of Climate and Control in Relation to Pupil Growth

Analysis of Pupil Growth During the Year. As indicated in the

procedure chapter and in the section on the reduction of the process
measures in this chapter, two factors from the first factor analysis of
the process data were identified which represented a dimension of con-
trol of the pupils in the classroom, and the emotional climate in the
classroom. The first was Factor 1, the indirect/direct factor; the
second was Factor 8, the factor of hostility expression. The I/D ratio
for rows 8 and 9 was used as the measure of the first of these, and an
incomplete factor score using five measures of teacher and pupil ex~
pression of hostility in the classroom was used as the measure for the

second. Using these two measures, then, four classrooms were identified
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at each grade level representing the four combinations of high control-
high hostility, high control-low hostility, low control-high hostility,
and low control-low hostility. This resulted in the selection of sixteen
classrooms, two levels of control, two levels of climate, and four grade
levels, three through six. Analyses of variance were then carried out

to test differences in change in pupils for the first year of'the project
for scores on three measures of creativity, and for Vocabulary and Reading.
Analyses.for creativity were carried out prior to the point in processing
at which adjustment for initial standing had been completed so that these

scores are true gain scores, which have been adjusted for regression

effects. Vocabulary and Reading were adjusted for initial standing as
well, and are residual true gain scores.

The results for growth in Vocabulary were as expected (Table 22).
Indirect teaching produced greater growth than direct; classrooms in
which there was greater expression of hostility produced less learning
than those with warmer emotional climate; and the combination of in-
direct teaching and low hostility produced the greatest gain of all.
Grade level was also a significant factor in the development of Vocabu-
lary, with less growth in the fourth grade than any other. This is
reminiscent of the "fourth grade slump" in creativity mentioned earlier.

The results for Reading were not clear-cut, however, and present
some problems in interpretation (Table 23). Differences in emotional
climate did not produce differences in reading growth, nor were there
differences from grade to grade. Consistent with the findings for

Vocabulary, however, indirect teaching produced greater growth than

direct.
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Table 22

Analysis of Variance for Vocabulary Residual True
Gain Scores for Sixteen Elementary Classrooms

Analysis of Variance

Source of Variation df Mean Squares F
A Hostility 1 167 .17 10.22%%
B Control 1 131.08 8.01%%
C Grade 3 107.57 6.57%%
AxB 1 105.20 6.43%
CxB 3 65.97 4 ,03%%
AxC 3 16.22 -
AxBxC 3 72.53 4 43%%
Error 417 16.36
Total 432
*p<.05
*hp< .01
Residual True Gain Means?
Grade Level
3 4 5 6 Total
Hostility High 6.58 5.78 7.91 7.24 6.87
Low 7.73 6.51 8.80 9.40 8.22
Total 7.17 6.10 ~ 8.38 8.39 7.55
Teacher
Control Direct 6.35 5.59 6.84 8.57 6,92
Indirect 7.73 6.69 9,78 8.15 8.18
Total 7.17 6.10 8.38 | 8.39 7.55
Teacher Control
Direct Indirect Total
Hostility High 5.80 7.97 6.87
Low 8.06 8.37 8.22
Total 6.92 8.18 7.55

aTn grade-level months.

Coa ,«:m«m‘g@aﬁﬁ#}&f"éﬁfffh{




-148-

Table 23

Analysis of Variance for Reading Residual True Gain
Scores for Sixteen Elementary Classrooms

Analysis of Variance

Source of Variation df Mean Squares - F
A Hostility 1 36.72 ~——
B Control 1 183.28 4.,32%
C Grade 3 29,57 ————
AxB 1 1732.21 40, 81%%
BxC 3 29,04 ————
AxC 3 70.44 1.66
AxBxC , 3 121.11 2.85%
Error - 417 42 .45
Total 432 '
i *p<,05
i **p<,01
1
Residual True Gain Means?
Grade Level
3 4 5 6 Total
Hostility High 5.21 6.46 5.38 6.51 5.91
Low 5.31 4.13 5.28 5,69 5.15
Total 5.26 5.42 5.32 6.07 5.52
Teacher
Control Direct 4.25 4.66 4.35 6.20 4 .94
Indirect 5.95 6.29 6.21 5.92 6.09
Total 5.26 5.42 5.32 6.07 5.52
Teacher Control
Direct Indirect Total
Hostility High 3.39 8.50 5.91
Low 6.52 3.88 5.15
Total 4.94 6.09 5.52

4Tn grade~-level months.
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Surprisingly, the greatest differences occured under the joint in-
fluence of climate and control; with indirect, high-~hostile classrooms
producing greatest growth, and dirsct, high-hostile the least growth.
This does not square with the hypothesis that both indirect teaching and
a supportive emotional climate should produce greater learning.

Yet a tentative post hoc reconciliation of the results can be formu-
lated, although it, like all post hoc explanations, is only a further
hypothesis. There are two problems to deal with -~ why the results for
Reading and Vocabulary differ, and why presumed less-than-optimal com=-
binations of conditions produced most growth in Reading, If,however,
we refer to the principle of simpler learning being facilitated by
moderate levels of tension, which hinder more complex learning, as the
studies on anxiety discussed in Chapter 2 indicate (Castaneda, Palermo,
and McCandless, 1956), we would be led to infer that the learning of
reading, as measured here, is a less abstract function than learning
vocabulary. This is a difficult assumption to accept, and yet exami-
nation of the two tests makes this seem plausible -- the Vocabulary items
seem to deal often with abstractions (very few of the words are nouns,
for example) whereas the Reading items appear to deal with relatively
concrete ideas, If this assumption is accepted, then the interpretation
would follow that the reading skills tested were enough less abstract
that they were facilitated by a somewhat higher level of tension than
was vocabulary. Related to this interpretation is the feeling of ob-
servers that these were schools, as a group, which were warmer and more

supportive than many. By this hypothesis, if either the schools had

been less supportive on the average (more tension producing), or if the




test had measured mure abstract reading functions, the results might have

been as expected.

Perhaps another distinction may be made which may be related to the
differences -~ the idea of "inner-directed" vs. "teacher-directed"

learning. The field staff supervisor agrees that vocabulary was not so

directly taught in these classrooms as reading, supporting the idea of

more "inner-directed" learning.

Perhaps this kind of "inner-directed" learning is more easily in-

fluenced by both the climate and control aspects of the classroom, and

an indirect, low-hostile classroom may create in the children a greater

eagerness or desire to learn on their own. In contrast, the reading

skills measured here may be ones which can be more directly teacher

taught, and teacher influence replaced "imner~direction,"

Perhaps there is a further question —~~ that of whether more com-

plex, more abstract, higher-level kinds of learning are not of necessity

more "inner-directed," rather than "outer" or "teacher-directed.," It

may be that the learning which involves the child's own motivation and

interest is the learning which is most affected by the nature of the

classroom,

Another possible explanation of the different results may be that

the teaching of reading is more nearly "programmed" by the materials and

the procedures favored by school systems, and taught by colleges of

education. Almost surely it is more programmed than the teaching of

vocabulary. And it seems reasonable that the more tightly programmed

the teaching of a subject matter is, the less difference between teachers

should affect pupil achievement. The significant hostility-control inter-
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action argues against this as a complete explanation, however.

A consistent finding for all three of the creativity measures

"(Tables 24=26), was that Grade Level was the most significant influence

on the development of creativity, rather than either of the dimensions
of classroom behavior; but the grade levels at which maximum growth
took place differed from creativity measure to creativity measure. It
should be remembered that each score represents growth from fall to
spring rather than year-end standing., The fourth grade slump,as such,
did not appear (a decrease in performance: would result in a negative
score), although periods of decreased growth did appear to follow the
pattern of the fourth grade slump in some of the data. This was not
entirely unexpected, since the schools in which the data were collected
were not characterized by a sharp discontinuity between the third and
fourth grades as is often true. (Torrance, 1962b), Rather, pupils
continued to have the same seating arrangements they had in the third
grade, to have much of the freedom of the previous years, and there did
not appear to be sharp differences in teacher attitudes toward pupils
from the lower to the intermediate grades. What changes there were
seemed to be ones of curricular emphasis, in which there was more at-
tention to reading to learn, rather than learning to read; and separate
subjects were more likely to be met, rather than broad subject matter
areas.

Rather than showing a fourth grade slump, Non-Verbal Creativity
appeared to show most growth at the fourth grade (see Table 24).

Further, this growth was greater under high hostility than low, a

trend which was only reversed for the sixth grade, with a resulting
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Table 24

Analysis of Variance for Non-Verbal Creativity True
Gain Scores in Sixteen Elementary Classrooms

Analysis of Variance

Source of Variation df Mean Squares F
A Hostility 1 18,09 1.63
B Control 1 19.03 1.71
C Grade 3 173.78 15.63%%
Axb 1 3.50 -
Cx3 3 34.03 3.06%
AxC 3 75.52 6.79%%
AxBxC 3 59.72 5.37%%
Error 418 11.12
Total 433
*p< .05
whp 01
True Gain Means
Grade Level
3 4 5 6 Total
Hostility High 2.96 5.95 2.43 1.53 3.29
Low 2.65 3.81 1.77 3.34 2.83
Total 2.81 5.00 2.08 2.50 3.05
Teacher
Control Direct 3.44 4.41 1.49 2.18 2.82
Indirect 2.36 5.65 2.60 2.90 3.29
Total 2.81 5.00 2.08 2.50 3.05

Teacher Control

Direct Indirect Total

Hostility High 3.08 3.52 3.29




Table 25

Analysis of Variance for Product Improvement True
Gain Scores in Sixteen Elementary Classrooms

Analysis of Variance
Source of Variation df Mean Squares F
A Hostility 1 4 .82 ———
B Control 1 30.64 3.84
C Grade 3 170.75 21 .41%%
AxB 1 11.01 1.38
BxC 3 9,04 1.13
AxC 3 33.21 4.,16%%
AxBxC 3 83.68 10.49%%
Error 418 7.97
Total 433 u
*%p<,.01
4
I
True Gain Means
Grade Level
3 4 5 6 Total
Hostility  High 7.45 7.21 6.86 4,98 6.65
Low 7.78 8.91 5.84 5.33 6.82
Total 7.63 7.98 6.32 5.17 6.73
Teacher ‘
Control Direct 6.98 7.86 6.42 4.69 6.41
Indirect 8.07 8.10 6.22 5.77 7.05
| Total 7.63 7.98 6.32 5.17 6.73
l
Teacher Control
Direct Indirect Total
Hostility High 6.38 6.92 6.65
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Table 26

Analysis of Variance for Unusual Uses True Gain
Scores in Sixteen Elementary Classrooms
| Analysis of Variance
Source of Variation df Mean Squares F
A Hostility 1 0.89 ————
B Control 1 86.58 1.91
| C Grade 3 668,27 14.74%%
| AxB 1 146.20 3.23
H BxC 3 30.30 ————
AxC 3 346.47 7.64%%
AxBxC 3 186.93 4 .12%%
Error 418 45.33
| Total 433
| ip <01
?
True Gain Means
Grade Level
3 4 5 6 Total
Hostility High 9.53 2,71 3.84 10.04 6.32
Low 4.82 7.17 5.44 9.36 6.71
Total 7.14 4,71 - 4,70 9.68 6.51
| Teacher
| Control Direct 7.39 3.98 3.70 9.36 6.09
| Indirect 6.95 5.53 5.59 10.08 6.93
; Total 7.14 4.71 4.70 9.68 6.51
f Teacher Control
g - Direct  Indirect  Total
Hostility High 5.34 7.33 6.32
Low 6.85 6.57 6.71
Total 6.09 6.93 6.51
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significant interaction. The interaction of Control with grade level was
significant at the five per cent level, with higher gain under direct con-
trol in the third grade, but under indirect control for the other grades.
This latter finding seems very reasonable.

The finding of greater growth of non-verbal creativity under direct
teaching parallels the Wodtke and Wallen (1965) finding of greater non-
verbal creative growth under "high control" teachers, in contrast to
verbal creativity, which grew mbst under "low control' teachers.

The grade-level effect for Product Improvement was associated with
a trend toward decreasing growth in the fifth and sixth grades (Table
25). Again, rather than a fourth grade slump appearing, the highest
gain was found in the fourth grade, although the third grade was similar.
Questions of feasibility and practicality were ruled out in the in-
structions, but it seems very possible that older children, with their
increasing peer—gfoup pressure and self-criticism, were less likely to
record "silly" ideas like "Make him learn to drive a car," which earned
credit., The grade~level effect emerged still mcre clearly under low
“hostility, with a significant interaction. Probably this trend appearéd
because written responses became easier as pupils grew older, and the
crossover point between this facilitating influence and the inhibiting
influence cited above came at the fourth grade. Apparently it was only
under low hostility that this facilitating influence emerged in the lower
grades,

The main effect for Control closely approached significance at the
five per cent level (an '’ of 3.8/ instead of the 3.86 required), with the

greater gain occurring under indirect teaching.
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A pattern like the fourth grade slump did appear in the Unusual Uses
test (Table 26), with the main effect for Grade Level again significant.
The Hostility~Grade Level interaction was significant at the one per cent
level, as in the other analyses, and it was here that the fourth grade
slump emerged most clearly. Under high hostility, there was a sharp de-
cline in growth at the fourth grade, a slight gain at the fifth, and a
sharp gain at the sixth; whereas under low hostility, there was greater
gain at the fourth than at the third, Although not significant, the
same tendency can be seen for the fourth grade slump to appear under
direct teaching, but less clearly under indirect.

For all three measures, the triple interactions were significant,
presumably reflecting the same influences discussed above.

These results for creativity can be better integrated into a
meaningful whole by examining background factors in the fourth grade
slump. One factor hypothesized is that of general tension level within
the individual, which is presumed to be high at the fourth grade level
(as well as at several other points), and lower in the two later grades,
as a consequence of discontinuities of the school culture (Torrance,
1962b). This would account for the frequency with which the fourth
grade was assoclated with change in the growth trend across grade levels.

An additional factor may be differences in the way the measures are
affected by individual tensions and environmental pressures. dJust as the
learning of simple tasks was found to be facilitated by a level of anxiety
which hindered learning of more complex tasks, Non-Verbal Creativity may

be less hampered or even facilitated by stresses which lessened creative

development in the other tasks. The similarity of the Non-Verbal (reative
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tasks to "doodling," often a response to tensior, is suggestive.

Since the level of tension was apparently less in the schools studied
here than is often true, there was an increase in performance on the Non-
Verbal tasks, but still lessened growth for the more demanding tasks, e.g.,
Unusual Uses, and an intermediate trend for Product Improvement.

The differential effect of envirommental pressures on the creativity
measures 1s post hoc, but the remainder of the interpretation appears to
fit satisfactorily with previous research and theory.

The failure of grade-level to affect growth in Reading may partly
be attributed to the fact that grade-~level norms were used for the
achievement measures, yet the fact that grade-level did interact with
Vocabulary growth despite grade-norming squares perfectly with the
interpretation of Reading as a less abstract task which was less af-
fected by stress differences.

Perhaps the failure of the main effects for Climate and Control to
show significant differences in creativity growth can be explained as
a consequence of the crezativity measures being less refined and sensitive
to influence than the achievement measures, but more sensitive to grade

level effects because they were not grade-normed. This interpretation

would then assume that grade-level';g these schools was the major in-
fluence, and teacher differences in Climate and Control less influential.
The achievement tests are assumed to be the more refined and sensitive,
but that grade-level effect for them was largely normed out.

Perhaps the surprising finding should be the pattern of fourth grade
slump for Vocabulary,

sSumnary of Learning During the Year. The relation of three in-
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dependent variables, Teacher Control, Hostility, and Grade Level were
studied in relation to pupil growth in Vocabulary, Reading, and three
measures of creativity each in a 2x2x/4 factorial analysis of variance.

For Vocabulary, a pattern like the fourth grade slump appeared for
grade level, and indirect teaching and low Hostility and their inter-
action produced greater growth., For Reading, indirect teaching produced
greater growth, but the combinations of indirect high-hostile and direct,
low-hostile were superior in interaction.

For Creativity, a significant main effect was found only for Grade
Level, but there was a signiticant interaction of Hostility and Grade
Level in each analysis. For Non-Verbal Creativity, the Teacher Control-
Grade Level interaction was significant as well.

An interpretation of the five analyses was proposed in terms of
greater effect of Grade Level in these classrooms, which was largely
normed out of the achievement tests which were proposed as the more
sensitive measures. The patterns of results were interpreted in terms
of tension levels, peer group pressures, and differing interactions of
task difficulty with tension.

Analysis of Pupil Change During the Summer. In the course of the

preceding analyses, examples emerged of pupil growth during the summer,
as compared with school year growth, which prompted further anslysis of
the effect of classroom environment.

As was described in the procedure chapter, +he achievement measures
were administered by project staff in the fall and spring of the first
year, and spring of the second year. Testing was not planned for the

fall of the second year, but a school testing program in the sixth grade




=159~

in three of the four schools, using the same tests, provided scores at
this point. From these data, relative growth for the two school years
and the intervening summer were obtained.

Influence of Classroom Process on Summer Learning. In order to

study summer growth in relation to the process characteristics of the
preceding year's classroom, the same dimensions of Climate and Control
were used as in the preceding analyses.

In the preceding analyses, four classrooms were selected from each
grade level, three through six, representing the extreme combinations of
Climate and Control., In the present study, data were available for
growth during the summer between the fifth and sixth grades for three of
the original four classrooms, and a replacement for the fourth was se-
lected on the same basis.

Residual trwegain scores were calculated for the summer for each
pupil and subtracted from his residual true gain for the calendar year
which had been calculated earlier. Scores were then available for three -
periods: the first school year, the next summer, and the second school
year.

The summer gain scores were analyzed by a two-factor analysis of
variance for unequal and disproportionate N's using the Climate and Con-
trol dimensions as classifications, and using each of the measures of
Vocabulary, Reading, Arithmetic Concepts, and Arithmetic Problems as the
measure of change for study.

The results for Vocabulary partly conformed to expectation, but in
part did not (see Table 27). Differences in emotional climate for the

preceding year's classroom produced no significant differences in growth

over the summer, but differences in teacher control produced a significant
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Table 27

Analysis of Variance for Vocabulary Summer Growth
for Two Classroom Behavior Dimensions

Analysis of Variance

Source of Variation df Mean Squares F
A Hostility 1 0.06 ————
B Control 1 98.10 bo22%
AxB 1 0.85 -———
Error 68 23.22
Total 71
*p&£ 05
| Residual True Gain Means2
Teacher Control
! Direct Indirect Total
!
Hostility High 3.00 5.58 b4.22
Low 3.24 5.36 3.96
Total 3.12 5.51 4,11

?In grade-level months.




J—

-161-

difference in favor of indirect control =- the children in direct class-
rooms gfew slightly more than three months during the summer, while pupils
from indirect classrooms grew five and a half. The interaction of the two
factors was not significant.

For Reading, emctional climate, control, and interaction were all non-
significant (Table 28). The only differences in growth large enough to
be of possible interest were differences between cells of the analysis,
in which somewhat higher growth occurred for the combinations of low
hostility-direct and high hostility-indirect than for the other two com=—
binations, although these differences may be chance ones.

The finding that indirect teaching in a classroom during the
school year produced significantly higher Vocabulary growth the following
summer follows the same pattern as for growth during the year. The sig-
nificantly higher growth associated with low hostility which was found
for the academic year was not found for the subsequent summer, however;
nor was the significant interaction in which indirect teaching and low
hostility produced the maximum of growth. It is interesting to find that
at least one aspect of teaching which fostered growth during the year
fostered continued growth following the classroom experience.

Tt is not certain why indirect teacher control produced more
Vocabulary learning d.cing the summer —— whether the experience of
greater pupil involvemen® in the classroom led to later learning, or
whether the freedom and openness in examining ideas was the supportive
element, or both.

Although the results for Reading were not statistically significant,

they followed the pattern for growth during the year in some respects.
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Table 28

Analysis of Variance for Reading Summer Growth
for Two Classroom Behavior Dimensions

Analysis of Variance

Source of Variation df Mean Squares F
A Hostility 1 0.02 -
B Control 1 3.22 ————
AxB 1 23.41 -
Error 68 13.39
Total 71
Residual True Cain Means@
Teacher Control
Direct Indirect Total
Hostility High 2.80 3.37 3.07
Low 3.71 1.90 3.09
Total 3.26 2.83 3.08

2In grade-level months.
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During the year, indirect teacher control produced more growth than direct,
but this effect was not shown during the summer. The emotional climate
dimension did not produce significant differences in either case. The
largest difference in learning during the year was in the joint effect
of Climate and Control (significant beyond the one per cent level), and
although the interaction was not significant for summer gain, the pattern
was the same, The tendency for Reading to be less affected by classroom
conditions was also parallel,

(Tables 29 and 30)

For Arithmetic Concepts and Problems, /only the interaction of Climate
and Control was significant, For Arithmetic Concepts, the combination of
low hostility - indirect produced the greatest growth, although high hos~
tility- direct was not the combination apparently producing least growth,
in terms of the differences between low hostility- indirect, and the
other three means, For Arithmetic Problems, the greatest growth was
again for low hostility -indirect, with high hostility -direct inter-
mediate, and the other two combinations producing less learning. Both
of these patterns seem more like that for Vocabulary than that for Reading,
both for the previous year and the summer, but the parallel is not close,

The results for Vocabulary appear to be ones in which the combi-
nation of two optimal classroom conditions produced more growth than
either alone., The maximum growth for both arithmetic measures appeared
to follow this pattern, although the other combinations do not always
follow in the expected order. But the results for Reading appear in
both cases to support the interpretation that the combination of (pre-
sumed) optimal and non-éptimal conditions produces the most learning,

The direction of this difference appears to require an inter-

pretation which is more complex than a simple summative effect of two
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Table 29

Weighted Means Analysis of Variance for Arithmetic
Concepts Summer Growth for Two Behavior Dimensions

Analysis of Variance

Source of Variation df Mean Squares F
A Hostility 1 0.003 -———
B Control 1 0.004 ————
AxB 1 41,95 8.45%%
Error 68 4.96 :
Total 71
whp &£, 01
Residual True Gain Means?@
Teacher Control
Direct Indirect Total
Hostility High 3.10 2.89 3.00
Low 2.76 5.73 3.78
Total 2.93 3.93 3.35

2In grade-level months.
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Table 30

Means Analysis of Variance for Arithmetic
Summer Growth for Two Behavior Dimensions

Analysis of Variance

Source of Variation df Mean Squareé F
A Hostility 1 0.002 ————
B Control 1 0.0002 -
AxB 1 209.93 15, 64%%
Error 68 13.42
Total 71
*kp £,01
Residual True Gain Means?
Teacher Control
Direct Indirect Total
Hostility High 6.86 3.84 5.42
Low 4,57 8.64 5.97
Total 5.71 5.60 5.67

4Tn grade~level months.
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optimal conditions.

The findings for the year were interpreted by a post hoc hypothesis
which dealt with two problems —- why the results for Reading and Vocabu-
lary differed, and why presumed less~than-optimal combinations of con-
ditions produced the greatest growth in Reading., That interpretation was
made by referring to the finding of simpler learning being facilitated
by moderate levels of tension which hindered more complex learning.

The pattern for Reading for summer gain appears to fit this inter-
pretation as well as that for the previous year. Perhaps it is also
relevant that the Arithmetic Concepts measure appears more clearly
than the Problems measure to follow the pattern for Vocabulary. It
would be reasonable to assume that Concepts is a more abstract measure
than Problems and this may be why it parallels Vocabulary more closely.

The standing of the pupils in this subgroup at each of the testing
periods is shown in grade-level norms in Table 31, and in residual gain
in grade level months in Table 32. Although the results differ somewhat
from one to the other, in general the relative growth for Vocabulary was
approximately 8 months for the first year, four months for the intervening
summer, and 7-1/2 months for the second year. For Reading, the same
periods showed approximately 6~1/2, 3-1/2,and 6~1/2 months; for Arithmetic
Concepts, 6-1/2, 3, and 7-1/2; and for Problems, approximately 7, 5, and 8.

In interpreting the tables, the relative amount of growth shown for
the summer as contrasted to the two school years needs some qualifi-
cation., The schedule for testing did not permit encompassing the whole

nine months of the school year between tests —- rather the period waé

approximately seven months. The summer, then, covered about five months
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Table 31

Longitudinal Results* for Two Years of Growth for 189 Pupils

Fifth Grade

Fall, 1962 Spring, 1963
M Standard Standard
easure Mean . L. Mean . e
Deviation Deviation
Vocabulary 63.6 14.17 71.5 15.89
Reading 62.9 14.54 69.5 17.88
Arithmetic Concepts 56.8 8.05 63.3 8.30
Arithmetic Problems 56.3 9.20 62.6 11.90

Sixth Grade

Fall, 1963 Spring, 1964
Measure Mean Stend?rd Mean St?ndérd
Deviation Deviation
Vocabulary 75.5 16.92 83.2 16.17
Reading | 73.0 15.18 79.7 15.65
Arithmetic Concepts 66.2 8.34 73.8 9.97
Arithmetic Problems 67 .5 11.16 76.5 13.39

*In grade-level months.




Table 32

Residual True Gain* for Three Periods of Growth for 189 Pupils

Fifth Grade Sixth Grade
Fall to Spring Summer Fall to Spring
Measure Mean Standard ., Standard  paa, Standard
Deviation Deviation Deviation

Vocabulary 8.1 4.84 4.0 5.14 7.2 4.23
Reading 6.4 6.95 3.5 4.05 6.9 4.13
Arith. Concepts 6.7 2.33 3.0 2,31 7.6 3.03
Arith. Problems 6.8 3.25 4.9 3.46 8.1 4.66

*In grade~level months.
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which included the opening and closing month of two school years. In ad-
dition, the year began with a review of the previous year'!s work which
presumably resulted in an advantage for the fall testing which followed.
It is possible, as well, that the second fall testing which was done by
the classroom teacher rather than an outsider, may have resulted in somé—
what higher scores, because of a less stressful situation.

Despite all of these questions, it still seemed quite possible that
an amount of growth took place during the summer montls, which was large
enough to be of practical importance. This was at first surprising, but
there is some support for it in the literature. Schrepel and Laslett
(1936) found growth over the summer in fourteen out of twenty~two sub~
tests. They commented as well that brighter pupils tended to show
greater amounts of gain, and both they and Word and Davis (1938) comment
on the greater likelihood of growth over the summer in material involving
concepts, understanding, or application of principles, in contrast to
factual learning which was more likely to show a decline. A recent study
in the Baltimore County Schools (Gabriel, 1966) showed losses in most of
the classrooms studied, but found growth had occurred for the pupils from
a small number of classrooms. They comment: "In certain schools, the
teacher influences the students' retention of knowledge and skills over
the summer. The reasons for this are not clear, and few conclusions can
be drawn from.this part of the study." (p. 23)

The results from this project appear to fit very well into the
findings of others and perhaps extend them. It is clear that these are

advanced pupils, and the Iowa Tests of Basic Skills were chosen because

they were believed to measure higher level skills rather than factual
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information. These results do appear to extend previous understanding in
indicating that at least one aspect of classroom process during the school

year does make a significant difference in the amount of growth tha: oc-

curs in the pupils the following summer. And there is some support for
the idea that the emotional climate of the classroom contributes to
and/or interacts with indirect teaching in influencing the amount of

growth that occurs,

Individual Differences in Summer Gain

The variability associated with the summer growth (Table 32) sug-
gested that there might be pupils who grew as much or more during the
sumner than for either school year. Inspection of the data showed
examples of what appeared to be individual differences in the periods
within which a pupil tended to show most of his growth. It was easy to
find examples of pupils who grew at the expected rate during both school
years but little or not at all during the intervening summer, But ex~
amples of the reverse pattern were easy to find, however. There was the
pupil ﬁho entered the fifth grade reading at the 88 level, and with
vocabulary at the 91 level, who grew five months in Vocabulary the first
year, and two in Reading. During the summer, he grew seven in each with-
out specific educational stimulation; but the second year he grew four
months in Reéding, and not at all in Vocabulary. And his was not an
extreme pattern.

In the attempt to discover whether these were isolated cases a

count was made of individual children whose summer gain was as much or

more than their previous year's gain, with the finding that this was

true for 33 percent of the group‘for Vocabulary and 43 per cent for

e AT A SUSA,
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Reading. A portion of each of these percentages presumably represents
unreliability of measurement (as well as the factors cited above) but the
possibility of consistent patterns, or "styles of learning" still seemed a
real one, and provocative in the extreme. As a way of testing whether
such a pattern existed, the gain scores for the three periods were inter-~
correlated.

The prediction was made that if pupils really differed in their
preferred mode of learning, there would be positive correlations between
Vocabulary and Reading within each time period, and between the first
year and the second year, but that both years should correlate negatively
with summer growth.

It was recognized that the values of the correlations would be
likely to be quite low, since the gain scores under analysis lack the
large, stable element which looms large in the comparison of status
scores. If, as Thorndike (1966) suggests, the correlation of initial
status with gain is probably on the order of +.10, then it would not be
reasonable t§ expect two measures of gain to correlate very highly, es-
pecially when gains in different subject-matters are involved., Ac—
cordingly, the predictions were made only for the signs of the correlation
coefficients,

The analysis of the three periods of gain for the verbal tests (Table
33) produced fifteen correlation coefficients, every one of which was in
the predicted direction. This is a result which could occur by chance
less than one time in a thousand, as indicated by the sign test. A
similar analysis for the arithmetic measures (Table 34) produced eleven

of fifteen signs in the predicted direction, which was not significant
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Table 33

Correlations of Vocabulary and Reading Residual

? True Gain for Three Time Periods*
First Second
Academic Year Summer Academic Year
Vocab. Read. Vocab. Read. Vocab., Read.
Measure 1 2 3 : 4 5 6
. [ ]
Vocabulary 1 haduadad 033 [} "'037 -.11 ] 025 011
Reading 2 -— 1 -3 -.39 | .13 .06
.......... - e e - - -
Vocabulary 3 - 30 -.85 -.12
: '
* Reading 4 R TR
L Vocabulary 5 - .11
| Reading 6 ——

* N =.189, fifth-sixth grade pupils.
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Table 34

Correlations of Arithmetic Concepts and Problems
Residual True Gain for Three Time Periods*

First Second
Academic Year Summer Academic Year
Con., Prob. Con. Prob. Con. Prob.
Measure 1 2 3 4 5

Concepts 1 -—- 34 26 =09 | -.06 .15
Problems 2 ——— ! -, 04 -.26 '  -,05 -.10

] ]
.......... R
COnceptS 3 Lad i .37 ] -.22 -004
Problems 4 - : .05 -,23
Concepts 5 - .34

Problems 6

*N = 189, fifth-sixth grade pupils.
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(P{06). When the two sets of results are pooled, twenty-six of thirty
gigns were in the predicted direction, which is significant beyond the
one tenth of one per cent level, It is perhaps worthy of note that more
negative than positive correlations were predicted., When the total

matrix was constructed, the predictions were validated beyond the one

per cent level, although the pattern was not as clear as those in the
two tables for verbal and quantitative measures.

These results suggest that perhaps we can posit two groups of
learners (probably the extremes of a continuum) -~ the conventional
learner who does most of his learning in the classroom under the teacher!s
direction, and another (the summer learner?) who does most of his learning
during the summer, on his own.

There is evidence of what may be a similar continuum of differences
in learning styles identified by Torrance (1965). He cites results from
several studies which can be interpfeted as pointing to two pupil styles
of learning -~ learning by authority and learning by discovery. When one
style -or the’other was favored by instructional procedures or examinations,
different sets of pupils did well, and correlations with measures of in-
telligence were significantly different, |

While it is not clear that the continuum of differences identified
by Torrance is the same one apparently effective here, the two sets of
results do appear to support each other in agreeing that different
styles of learning exist.

Perhaps the finding of summer lsarning should not be surprising
since educators have always expressed the hope of initiating a learning

process which will be continued beyond formal schooling. The possibility
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that practically important amounts of growth for some pupils may occur
outside the school year raises some provocative questions, however.
Lacking information about summer growth, as the school usually does, is
it not likely that a pupil following such a pattern would be labeled an
"underachiever'?

Is it possible that some children are more self-directed learners
than others and so continue learning on their own during the summer?

Is it possible that some children find the classroom a source of
stimulation which later results in growbh, but requires a period of time
for something like integration, synthesis, or consolidation?

Is it possible that a part of the progressive falling behind which
is typical of the culturally deprived child occurs because of lack of
environmental support for out-—of-school learning?

Is it possible that the concept of good teaching needs more emphasis
placed on the potential of the classroom for initiating learning which
continues later? This has been a part of theory, but it has received
little attention in empirical studies.

Is it possible that kids learn when we're not looking? Perhaps we

all assume it, but don't take it seriously, or don't take advantage of it.

Summary of Summer Gain. Differences in growth during the sunmer
months were tested for four classrooms representing the extremes of direct
and indirect teacher control and of emotiomal climate, Indire~t teacher
control in the classroom was found to produce more growth the following
summer for Vocabulary., The joint effect of low hostility and indirect
teacher control in the classroom produced greater growth in both Arithme-

tic Concepts and:Problems, Patterns of growth for Reading, though non-
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significant, paralleled the patterns for growth during the previous
school year which were found to be significant.

Growth for the summer in comparison to the two academic years was
reported and some evidence cited for individual differences in tendency

to learn during the summer versus learning during the school year.

Relation of Process Factor Scores to Product Means

This section presents the convergence of all of the process measures
and all of the product measures collected in the first year of the study.
Earlier sections reported the reduction of the process measures through
two giccessive factor analyses, (Tables 19 and 20), and the calculation
of factor scores for the teachers on the basis of the second factor
analysis. The other line of development described was the reduction of
the pupil product measures to measures of residual true gain for all of
the measures administered both at the beginning and end of the year.

Correlation Study of Process Factor Scores With Total Class Product

Means., As a way of gaining a broader view of the relations between class-
room ﬁrocess and change in pupils, the intercorrelations of the nine proéess
factor scores for each classroom, and the fifteen pupil product measures
expressed as means for each classroom, were' calculated. The results are
presented in Table 35, and discussed below.,

Factor 1. Teacher Criticism

No. Loading
38 Pupil initiation following teacher criticism =.74

5 Teacher verbal hostility -.76
2L Steady-state teacher criticism -.83

This factor correlated negatively with growth in Arithmetic Concepts,

Problems, and Total (which is a sum of concepts and problems); and also -
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correlated positively with increase in Dependence~Proneness. (Where all

signs for a factor were negative, they were treated as positive when
summing measures, so that high scores on this factor mean high teacher
criticism.) These are the results which would have been expected by
pedagogical theory ~- that a negative classroom should produce less growth
in subject matter achievement and greater dependence in chiidren. An ad-
ditional correlation, barely significant, was that of Teacher Criticism
with decrease in Anxiety in the pupils for the school year, Perhaps this
was a function of the factor not being completely made up of critical
teacher behavior, but including as well the item "Pupil initiation
following teacher criticism." This suggests a classroom in which the
pupil felt free to answer back following teacher criticism, and it seems
reasonable to assume that the classroom so described was not perceived

by the pupil as highly stressful, and perhaps also that his response may
have resulted in decreased anxiety. Another possibility may be that the
decreased anxiety was a consequence of increased dependency =~- this inter-
pretation is supported by a correlation of -.41 between these two change
measures, This, then, would represent the pupil's buying decreased anxiety
at the cost of increased dependency. Perhaps the critical point is that
even this degree of negative affect in the classroom hampered learning of

arithmetic.

Factor 2. Teacher Talk vs., Bxtended Pupil Talk,

No. Loading
18 ' Ratio of teacher activity to student activity «83
23 Steady-state lecture 50
33 Inquiry/drill ratio ~77
29 Sum of student talk -.89
3 2 In'q.uiry e 93
28 Student talk prolonged (non-teacher -9
intervening)

This appears to be a factor in which the dimension involved runs
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from high proportions of teacher talk in the classroom, to increasing
amounts of pupil talk, Although educational theory stresses the im=-
portance of pupil participation, the factor did not correlate signifi-
cantly with any of the pupil product measures.

Factor 3. Extended Discourse vs. Rapid Teacher-Pupil Interchange.

5 No. Loading

‘ 23 Steady-state lecture .80
33 Inquiry/drill ratio .60
217 Student talk following teacher talk -.93

l 31 Drill -.81
This factor seems to represent exterded talk in the classroom con-
sisting primarily of teacher lecturing vs. drill. The fact that the
Inquiry/drill ratio loads, but Inquiry does not, suggests that a class—
| room high on this factor is not especially high on Inquiry, but quite
| low on drill type activities. The build-up of student talk following
teacher talk seems to take place primarily in drill sessions; but also,
for example, when a child explained an arithmetic problem in response
to teacher instructions. Apparently, thén, the factor as a whole is
one in which teacher activities are central, but they range from teacher
primarily lecturing at one pole to drill and other teacher directed ac-
tivities at the other. This factor correlated positively with growth
in Vocabulary, Reading, and Arithmetic Concepts, but negatively with

pupil attitude toward the teacher (Halo). So apparently the pupils

learned more under the teacher direction at the positivé pole of this

factor, but they disliked this instructional pattern.
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Factor 4. Pupil Freedom in Discussion.

No. Loading
15 Pupil as Individual -.52
30 Flexibility ~.51,
37 Pupil initiation following teacher direct - 57
35 Broad Answer wo 6L,
34 Pupil interrupts ~.36
36 Pupil initiation following teacher indirect -.89

oince all of the signs were negative, they were ignored in cal-
culating the factor score, so that a high score represents pupil freedom
in discussion. There were no significant relationships between this
factor and pupil change scores or final measures; however, Arithmetic
Concepts and Halo approached significance at the five per cent level.
These correlations were in the direction of indicating that pupils grew
more in Arithmetic Concepts in classrooms in which there was greater
freedom in discussion, and that they had a more favorable attitude toward
the classroom, but the possibility that these may be chance occurences
cannot be rejécted at the five per cent level. Perhaps the surprising
finding is that the factcr did not relate more clearly with learning,

Factor 5. Unnamed.

No. Loading

2 Teacher encourages factual answer -. 50
30 Flexibility | -.62
25 Vicious circle n
39 Revised disorder score -.86

Although the factor was not named, it appeared to be one in which
disorder and discipline problems predominated. Perhaps the measure of
Flexibility is really one of inconsistency, since it represents the
variety of teacher behaviors involved in accounting for 60 per cent of

classroom interaction.

There were no significant correlations between this factor and
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measures of pupll change.

Factor 6. Pupil Hostility vs. Teacher Support and Pupil Interest

No. Loading
7 Pupil non-verbal hostility .79
6 Pupil verbal hostility .66
8 Teacher non-verbal affection -. 56
4 Pupil interest-attention rating -.65

This factor correlated with more measures of pppil change than any
other. A high score indicated high pupil hostility, and a low score,
teacher support and pupil interest., The factor correlated negatively
with pupil growth in Vocabulary, Arithmetic Concepts, and Problems (and
consequently with Total), and with the Product Improvement creativity
measure, All of these relationships are in the predicted direction., In
addition, there was a positive correlation of .47 with change in the L

scale from the Manifest Anxiety Scale.

Although L 1s a scale which was intended to serve the same purpose
as the Lié scale of the MMPI, it is made up of such items as "I am always
kind," "I am always good," "I tell the truth every single time," and "I
never get angry"™ (all keyed if answered "true")., It seems reasonable
to see this scale as one on which the child is evaluated in terms of the
need he feels to describe himself as conforming to adult norms. If this
interpretation were accepted, then a classroom with high pupil hostility
was associated with greater reported conformity to adult norms.

The higher correlations with achievement for this factor than for
Factor 1, Teacher Criticism, suggests the importance of the peer group
on the pupil's perception of the emotional climate of the classroom. Tt
is of interest that the climate factor used in the previous analyses of

variance combined both teacher and pupil expressions of negative affect,
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and that may be why it produced significant effects.
Factor 7. Pupil Physical Freedom.

No. Loading
10 Pupil non~verbal affection -."70
12 Free movement -.72
14 Autonomous social groups -.72
16 Total autonomous groups -.82

The only measure here which did not involve physical movement or
freedom of social interaction on the part of pupils is that of non-verbal
affection, and perhaps it is not surprising that where there is more
physical and social activity, there might be more expression of non-verbal
supportiveness. There were significant negative correlations between
this factor and growth in Product Improvement and the climate of the
classroom as described by the pupils at the end of the year. The Climate
scale includes subscales intended to measure traditionsl, "lock-step"
teaching, and supportiveness, which were combined because of their corre-
lation. Presumably the negative correlation between Climate and this
factor is between activity and the restrictive portion of the scale. So
apparently high scores on this factor represent classrooms in which there
was a great enough degree of physical movement and activity that pupils
were aware of its existence, and it was enough that growth in Product Im-
provement was hampered.

It 1s perhaps notable that the activity the factor represents is not
at all related to subject matter growth. But it may be that these were
classrooms in which pupil freedom was generally high, so that greater than
average amounts were disruptive of learning rather than facilitative. The

negative relation with Product Improvement supports this interpretation.
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Factor 8. Indirect Teaching vs. Silence and Confusion.

No. Loading
20 Extended indirect teacher influence 17
19 Extended teacher elaboration of student idea 75
21 Teacher elaboration of student idea .66
22 Extended questions 57
26 Silence or confusion - 5L

Although indirect teaching had the highest loading on the factor,
teacher elaboration of pupil ideas, one aspeci of indirect teaching, also
seems quite important. Extended questions suggests complex or broad
questions as another element in the factor. The factor correlated posi-
tively with two of the creativity measures -- Non-Verbal and Product Im-
provement, and negatively with the L scale. So an indirect classroom,
one in which pupil ideas are accepted, supported growth in creativity
and also produced a decline in the need pupils felt to describe them—
selves as conforming to adult norms. The factor also correlated posi-
tively with the Climate score and in this case perhaps it was the SUup~-

portive aspect of the Climate scale which was being reflected in the

correlation,
Factor 9. Unnamed.
No. Loading
9 Pupil verbal affection | 75
3 Teacher encouragement interpretation,
generalization, solution .61
13 Pupil central .56

This factor was not named. Although all of the measures in it ap-
pear to be positive influences, a clear, unifying thread was not apparent,
Only one significant correlation was associated with this factor, in-

dicating that high classrooms tended to produce more learning in Arithme-

tic Concepts.




. ;es;z«:};&%}tﬁfﬁ?@gg X

. #
. . P e < -
“’:,"W,, R BN e e - . .

-185-

Summary Discussion of Total Class Results. When growth in subject

matter is examined across the various factors, a clear finding is that
exprevsion of negative affect in the classroom hindered learning.
Teacher criticism {Factor 1) and pupil expression of hostility (Factor
6) both produced numbers of negative correlations with subject matter
learning,

Factor 3 (Extended Discourse vs. Rapid Teacher-Pupil Interchange)
showed the highest correlation with learning (+.438 for Arithmetic Con-
cepts), and Vocabulary and Reading also correlated positively. Factor
3 had extended teacher talk on the pole which correlated with learning,
and drill activities on the opposite pole. It was the strongest of two

factors that related positively with subject matter learning., It may be

that the pole of this factor which relates to learning reflects primarily
teacher direction of the learning process, since steady-state lecture is
the heaviest loading measure.,

Factor 2 accounts for more variance than any other factor but did

not relate at all to pupil learning. It includes teacher activity,

student activity and lecture, with extended pupil talk at the other pole.
In contrast, Factor 3 is the only other factor that includes
teacher lecture, but it must be a different kind of teacher lecture, and
is contrasted with drill activities and short pupil answers. Could this
be teacher explanation in short lecture sequence? It is probably not
long lecture (as in Factor 2), nor drill (since that is the opposite pole
in Factor 3), nor indirect leadership of pupil discussion (since Factor

8 represents that). Perhaps Factor 2 (teacher talk vs. extended pupil

talk) failed to relate to learning because it reflected rambling, dis-
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organized discussion in the classroom in contrast to a number of teacher-
dominagted activities, including lecture. In any case, Factor 2 suggests
that the distinction of high teacher activity in contrast to high pupil
activity in the classroom is not definitive of classroom learning. In
contrast, Factor 3 apparently identifies a portion of the teacher-directed
activity that is related to classroom learning.

In the attempt to clarify the question of the nature of the teacher
lecture identified by Factor 3, the five highest and lowest teachers on
the factor were identified, and the original observer tally sheets for
their classrooms were examined, The highest teacher on the factor
frequently lectured for intervals as long as two minutes, but the pupils
in that classroom showed below average learniﬁg. The other four teachers

who were high on the factor were similar to each other in showing a

frequent pattern in which the teacher lectured at most for fifteen or
twenty seconds, asked a question, and the pupils responded. Following

pupil response, of varying length, the cycle was repeated. Furst

(private communication) suggests the parallel of this apparent optimal
cycling to an idea of Bellack!s which she modified as her measure of
"Optimum Teaching Pace" and applied to Bellack!s data for use in one of
her composites, By inference, it seems likely that these short intervals
of lecture may have been used to pose a problem for pupils to discuss, or
to provide limited units of information to which pupils were then required
to respond in a way perhaps paralleling the rationale of programmed in-
struction. As another approach to this question, the average length of
lecture for all teachers in the project was calculated and was found to

be approximately seven seconds.
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What appears to be clearest is that steady-state lecture as identi-
fied by Factor 3 was probably numbers of short intervals of lecture rather
than continuing long lecture.

The other factor related to learning is Factor 9 in which there was
both teacher and pupil activity, but apparently the nature of the ac~-
tivity was such that the teacher encouraged abstract cognitive activities
in a supportive climate, and pupils were active as well.

A finding contrary to expectation was that the factor which most
clearly descri..? indirect vs. direct teaching (Factor 8) was not re-
lated to subject matter learning., This is in contrast to Flanders!
(1965) findings, those of Furst (1967), and findings from this project
from the analyses of variance results presented earlier. Perhaps a
partial explanation may lie in'the fact that Revised I/D Ratio for rows
8 and 9 was noﬁ weighted“heavily enough by this factor analysis to be
part of the factor score, whereas it was the sole basis of cléssification
in the analysis of variance presented earlier. It was alsc one of the
measures used by Furst in one of her composites. However, extended in-
direct teacher influence was the numerator of a ratio used by Furst; and
extended teacher elaboration of student idea was one of the measures in
Flanders! work which discriminated classes in which achievement was high
from classes in which achievement was low.

Another influence which may have made a difference was that the
present data reflect relationships across four grade levels, whereas
Furst's and Flanders! data were concerned with one grade level, and the

analyses of variance reported earlier took out the effect of grade level

statistically. One of the findings in the latter study was that there
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was a significant interaction between grade level and indirect teacher as
they affected vocabulary learning.

Still another possibility that seemed worth examining was that the
classrooms in this project were in general more indirect, and that this
higher over-all level largely eliminated the relationship with achieve-
ment, To examine this possibility, the means for a number of IA measures
from this project were compared with the same measures taken from pooled
matrices for Flanders! (1965) four gréups of teachers and from Furst's (1967)
data. These two studies were selected because they examined relations
between process and product measures., The results are shown in Table 36.

For the I/D Ratio, and the Revised I/D Ratio for rows 8 and 9, the
project teachers wefe more indirect than any of the other groups. For the
Extended Indirect and Steady-State 3-3, and Total 3, Acceptance of Pupil
Idea, the project teachers fell between Flanders! direct and indirect
groups. In addition, they lectured less (Total 5), and in less extended
sequences (Steady-State 5-5), used less extended criticism (Steady-State
7=7), and used next-to~least vicious circle behavior.

Part of the differences may be differences between elementary and

secondary schools, but over-all, it seems fair to conclude that these

teachers were generally as indirect as Flanders' indirect teachers, and
as non-critical. It should be noted that the data reported for the
project teachers are means for fifty-five teachers -- these were all the
teachers from the relevant grade levels (less one who was replaced during
the year) in the four schools in the project. The Flanders data, on the

other hand, are teachers who were selected from a larger number to repre-

sent the extremes of directness and indirectness. Accordingly, the
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Table 36

Comparison of Three Studies on Selected Measures
of Flanders' Interaction Analysis

Flanders' Study

P

Project Mathematics Social Studies Bgﬁ%gik

Measure Sample Ind. Dir. Ind. Dir. Study
RIDS8+9 8.82 7.65 0.93 8.31 1.25 1.91
RID 3.19 2.32 0.28 1.61 0.27 1.03
I/D 1.51 0.41 0.25 0.47 0.37 0.28
Steady State 3-3 0.62 2.93 0.53 2.53 0.41 0.94
Extended Indirect 2.48 3.66 0.78 3.05 0.62 2.02
Total 3 7.66 8.11 2.63 8.28 3.03 4.24 i
Total 5 20.14  46.72 40.83  37.45 25.67  45.85 '
Steady State 5-5 11.33 38.39 31.29 31.06 17.04 38.03 |
Steady State 7-7 0.08 0.25 1.88 0.68 2.41 0,75 |

Vicious Circle 1.74 1.31 5.39 2.55 7.02 2.03
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lesser variability in this project may have lowered the relationships.

Another possibility may be that more indirect teaching produces
greater learning only up to some optimal level and not beyond it.
Solomon, Bezdek and Rosenberg (1963) found that an intermediate level
of "Permissiveness" produced a higher level of achievement gain in
college~level teaching than did either extreme. The shape of this re-
lationship appears to be a question worthy of further. study,

Growth in creativity, another area of interest, was fostered by
indirect teaching in which the teacher supported the development of
pupil ideas (Factor 8), but Product Improvement was hindered by the
high physical movement which was identified by Factor 7, and by the
expression >f negative pupil affect identified by Factor 6.

In the area of pupil personality, teacher hostility in the class-‘
room produced increased dependency but decreased anxiety (Factor 1).
Again, the factor reflected teacher criticism which was not so extreme
but that pupils responded to it. It was noted that change in anxiety
correldted -.41 with the change in dependency, indicating that as the
pupil became more dependent he also became less anxious. Perhaps what
is represented here is an externalizing vs. internalizing of control
on the part of the pupil., In addition, pupil hostility in the class~
room (Factor 6) was associated with greater tendencies for pupils to
describe themselves as conforming (L), while indirect teaching (Factor
8) produced a decrease in the same tendency.

Finally, the attitude of the pupil toward the classroom at the end

of the year was associated with three of the factors -~ pupils disliked

(Halo) the teacher direction (Factor 3) which produced the most subject-
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matter learning; and, apparently, a description of the classroom as non-
traditional was associated with considerable pupil physical freedom
(Factor 7), and also a perception of the supportiveness of the classroom
was associated with indirect teaching (Factor 8).

A1l in all, there is support for educational theory running ihrough
much of these results, but the support is not great for relatively simple
interpretations. Rather, different kinds of classroom behavior seem to
produce some kinds of growth, but not others. It is important to note,
however, that with only two exceptions there are no classroom behaviors
which promote one kind of learning at the sacrifice of another. They
seem to be compatible.

These results suggest that teaching is so complex that no single
aspect supports the achievement of a wide variety of educational goals'--
rather than a single key to effective teaching, we seem to need many.
Perhaps what is indicated, at least at these grade levels, is a com~
plex pattern of teaching made up, first of all, of avoidance of
hostility and criticism, but with teacher direction of learning by brief
explanation rather than extended lecture, and moderately indirect

teaching with clear structure.

Correlation Analysis of Process Factor Scores with Subgroup Means

One of the questions which was examined in the project was the
question of whether or mnot groups of pupils differing in sex, anxiety
level, dependency, or L scale score would differ in their sensitivity to

the effects of classroom process.

This question was examined by dividing the total pupil group at the
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median for L, A, and D-P score, and then sorting them into classroom
groups. In similar fashion, the boys and girls were separated. Product
means were calculated for each classroom for each subgroup, and these
subgroup means were correlated with the process factor scores which
described the classrooms. It should be remembered that the product
measures being correlated were residual true gain scores, so that what
was represented was not status of the pupils at any given point, but
change during the year.

Since the means and standard deviations of these subgroups'were
not of particular interest, they will be found in Appendix A. FEach mean
contains a constant of 50, which was added to each score in calculating
residual gain to eliminate negative values. Since th; standard deviation
for each of these distributions is the standard deviation of a kind of
empirical sampling distribution of means, it can be taken as a kind of
"rough and ready"™ standard erro£ of the mean. Since the numbers of
cases varied from classroom to classroom in the individual subgroups,
no very precise use can be made of this statistic, but even using it in
a very rough way, it is clear that no differences of any consequence
occurred between the subgroups on any of the measures.

When the intercorrelation tables for the various subgroups were
examined, no significance tests were calculated, since the numbers of
them which would be involved would have made their interpretation doubt-
ful at best; rather, the matrices were inspected, trends sought, and

only relatively large differences noted.,

Differences in Correlations Between the Sexes. When the patterns

of the correlations were examined for differences in the relations be-
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tween the process factor scores and the measures of pupil change for the
total class means (Table 35), and for the boys and girls separately
(Tables 37 and 38), the only differences which were observed seemed to
be ones which could have occurred by chance in a sample of this size

(fifty-five). In the light of the McGuire, Hindsman, King and Jennings

(1961) finding of different relations between anxiety and achievement for
the sexes, it had been anticipated that girls, who are usually more

anxious, would respond differently to the classroom process factors, es-

pecially those involving affect.

I
| Differences in Correlations for Subgroups Differing in Anxiety

| Level. The intercorrelations for the low anxious group are in Table 39,
and for the high anxious group in Table 40. For Factor 1, the patterns
for the two subgroups appeared to follow those of the total group. Fdr
Factor 2, Teacher Talk vs. Extended Pupil Talk, two significant negative
correlations with achievement appeared for the high anxious group, where-
as there were none significant for the total group. These were for
Arithmetic Problems and Arithmetic Total. This follows the expectation
that high anxious pupils would be more affected by classroom conditions
than low anxious pupils. For Factor 3, Extended Discourse vs. Rapid
Teacher Puplil Interchange, again, correlations with the achievement
measures appear to be somewhat higher for the high anxious than for the
low anxious, although this is not a consistent trend. The largest differ-
ence appeared for Arithmetic Concepts for which there was a correlation

of .51 with the factor..

Factors 4 through 7 showed no differences between the two groups.

For Factor 8, Indirect Teaching vs. Silence and Confusion, the
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patterns appeared similar except for a possible difference for the
Product Improvement measure. Whereas this correlation was .32 for the
total group, it rose to .41 for the low anxious group, but dropped to .18
for the high anxious., This would seem a reasonable finding, in the sense
that high anxious pupils might be expected to feel the need for more
structure in their environment, and within a sample of classrooms which
were already quite indirect, might reasonably feel more anxiety in the
more indirect classrooms.,

Factor 9, which was unnamed, appeared quite similar for the two sub-

groups and the total groups.

Differences in Correlations for Subgroups Differing in L. For the
first two factors of the analysis the patterns appeared to be similar, as
shown in Tables 41 and 42. For Factor 3, Extended Discourse vs. Rapid
Teacher Pupil Interchange, the correlations for Vocabulary and Reading
which were significant for the total group, and for the low L subgroup,
became essentially zero for the high L subgroup. This may be a reasonable
result, if it is hypothesized that extended discourse is, for most pupils,
a more effective classroom process for learning than drill, but that the
high I group is essentially a highly conforming group for whom drill may
be somewhat more effective than for other pupils. Apparently, the ad-
vantage of discourse ceases to exist for the high L group. A significant
correlation still existed for Concepts for all three groups, but perhaps
Concepts canmnot be drilled.

For Factors 4 through 8, the differences between the two subgroups
seem minor. Factor 9, however, which was made up of Pupil Verbal Af-

fection; Teacher Encourages Interpretation, Generalization, Soiution;
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and Pupil Central, but for which no central theme was identified, showed
some correlations different enough to warrant comment. Vocabulary and
Reading were significant for the high L group, whereas the correlations
were zero for the low L group. For both groups, as well as for the total
class, Concepts correlated positively and significantly. Perhaps it would
be reasonable to assume that for a highly conforming group of pupils,

the supportive elements of Factor 9 might have more effect in the learning

of vocabulary, and reading, than for low conforming pupils, but it is not
clear why the effect failed to generalize the other measures.

Differences in Correlation for Subgroups Differing in Dependence-

Proneness. The results for the first three factors appear relatively

similar for these two subgroups, as shown in Tables 43 and 44. For
Factor 4, Pupil Freedom in Discussion, the results appear to be differ-
ent for the Product Improvement measure. Whereas the correlation of ~e23
was not significant for the total group, it dropped to -.04 for the high

dependence-prone subgroup, and rose to -.37 for the low dependence sub-

group. It is not clear why a low dependent subgroup should be hampered
in creativity growth by freedom in discussion, however.

For Factor 6, Pupil Hostility vs. Pupil Interest, the negative
correlations with Vocabulary and the Arithmetic measures were in the low
thirties for the low dependent group, but low for the high dependent
group. It seems curious that the low dependent group should be more
hampered by negative classroom process than the high dependent group.'

For Factor 7, Pupil Physical Freedom, the correlation for Non-
Verbal Creativity may be different between the subgroups. Whereas it

was essentially zero in the high dependent group, in the low dependent
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group it was ~.31, with the value for the total group approximately
midway between. Again, we have an instance of the low dependent group
being more hampered by negative classroom conditions than the high de-
pendent group.

summary of Subgroup Correlations. Probably the conservative con-

clusion to draw from these results is that there really have not been
differences of any consequence between the subgroups. Although a
scattering of differences have been reported, in expected directions,
there also have been results which ran counter to expectations.

Some of the results which followed expectation suggested another
dimension to the interaction which was hypothesized in explaining the
results of the Climate and Control analysis of variance. Those results
were interpreted by hypothesizing task differences in the level of
stress which was optimal for learning. Reading, for example, appeared
to be learned under a higher level of stress than Vocabulary. Some of
the results of these analyses suggest that the anxiety level of the
pupil interacts with classroom process and task to affect learning.

The suggestion of this effect appeared for the low anxious pupils for
whom indirect teaching was more facilitative of growth in Product Tm~
provement than for the total group, and more for the total group than
for the high anxious group. To complete the pilcture, achlevement
measures did not relate to indirect teaching. In this case, then, task
made a difference (Product Improvement vs. subject-matter), indirect
teaching made a difference, but only for low anxious pupils, so that the

interaction of all three = anxiety level, indirectness of teaching, and

task are suggested.,
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Although the results presented here are at best doubtful of meaning,
the tendency for pieces of results to fall into the pattern of inter-
pretation in terms of interaction of task and tension level lends support

to this idea.

Analysis of Mean Growth Over Two Years

The results presented here are the outcomes of a series of analyses
of variance whose goal was to examine the cumulative effect of different
sequences of classroom conditions over two years. They used factor scores
derived from the second factor analysis of the process dalia. The same
measures which had been combined with equal weighting to obtain the nine
factor scores for the first year data were employed with the second year
data to produce similar factor scores for the teachers for the second
year of the project. The four factors which had correlated most clearly
with pupil change the first year were selected for study over the two
year period, and used to identify teachers who were high, middle, and low
on each factor each year. Then pupils were identified who Were in class—
rooms high on Factor 1 (Teacher Criticism) both years, low both years,
low to middle, and all the other possible combinations. The same pro-—
cess was carried out for each of the other three factors for the two
years., |

Pupil measures of residual true gain for the two separate years
were summed in order to yield a total residual true gain for the Lwo
years of the project. Five measures were selected for analysis from
the product measures: Vocabulary and Arithmetic Concepts, representing

subject-matter achievement; Anxiety and the I score representing the




creativity.

Factor 1, Teacher Criticism. Since the results appear to be similar

1
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personality measures; and Product Tmprovement, representing change in
in numbers of ways across all of the analyses of the results for Factor
1, they will be discussed as a ;iroup. This is in keeping, as well, with
a point of view of interpreting trends across a series of analyses, re-
cognizing that when large numbers of significance tests are calculated as
has been done here, the results of individual tests will be less meaning-
ful than they would be if small numbers had been calculated. The results
for Factor 1, Teacher Criticism, are shown in Tables 45 through 49.
The clearest result which appears to emerge from the analyses of
growth in achlevement and creativity seemsto be that the second year is
the influence which is consistently significant. In one analysis the
| first year's growth had a significant influence, and in one the interaction
had a significant influence, but in all three the second year made a
difference significant at the one per cent level. For the second year
data, high teacher criticism produced the least growth of all for all
three analyses. Although the results differ somewhat from analysis to
analysis, 1t often appeared that the low and middle levels of criticism
did not differ widely in their results, but the larger difference appeared
to be that for high teacher criticism,which produced the least growth.
The significant interaction between the two years for Arithmetic Concepts
did not appear to show any regular pattern.
For Product Improvement, for which the first year influence was

significant at the five per cent level, the middle level of teacher

criticism produced the least growth. The two trends which appear to be




-223-

Table 45

Analysis of Variance of Pupil Change Over Two Years in Vocabulary
in Classrooms Differing in Factor 1, Teacher Criticism

Analysis of Variance

Source of Sums of Mean

Variation df Squares Squares F
First Year 2 105.25 52.63 1.89
Second Year 2 549,90 274,95 9.87%%
Interaction 4 140.51 35.13 1.26
Error 369 10274.73 27 .84
Total 377 11070.39
*%p< .01

Residual True Gain Means
Second Year
Low Middle High Total
High 18.05 19.05 16.05 - 17.71
First Middle 17.52 17.33 15.52 16.79
Year Low 17.17 20.50  16.45 18.04

Total 17.58 18.96 16.01 17.52

ot 1M TP T IRAIIIEAIRN, M k
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Table’46

Analysis of Variance of Pupil Change Over Two Years in Arithmetic
Concepts in Classrooms Differing in Factor 1, Teacher Criticism

Analysis of Variance

Source of " Sums of Mean
Variation df Squares Squares F
First Year 2 25.04 12.52 ————
Second Year 2 462,10 231.05 13.26%%
Interaction 4 165.06 41.26 4 ,73%%
Error 369 6430.06 17.43
Total 377 7082.26
*4%p <.01
Residual True Gain Means
Second Year
Low Middle High Total
High 16.60 16.67 13.38 15.55
First Middle 17 .45 14.93 13.98 15.45
Year Low 16.21 16.79  15.12 16.04
Total 16.75 16.13 14.16 15.68




Table 47

Analysis of Variance of Pupil Change Over Two Years in Product
. Improvement in Classrooms Differing in Factor 1, Teacher Criticism

Analysis of Variance

Source of Sums of Mean
Variation df Squares Squares F
First Year 2 133.88 66.94 3.92%
Second Year 2 169.12 84.56 4 ,95%%
Interaction 4 99.79 24,95 1.46
Error 369 6303.80 17.08
Total 377 6706.59
“p<.05
wip< . 01
Residual True Gain Means
Second Year
Low Middle High Total
High 7.64 8.00 6.81 7.48
First Middle 5.90 8.31 5.12 6.44
Year Low 7.71 8.14 7.69 7.85
Total 7.09 8.15 6.54 7.26
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!
‘! Table 48
ff : Analysis of Variance of Pupil Change Over Two Years in Anxiety
I in Classrooms Differing in Factor 1, Teacher Criticism
"
Analysis of Variance
Source of Sums of Mean
. df F
Variation Squares Squares
First Year 2 99.87 49.9 1.02
Second Year 2 1037.48 518.74 10, 64%%
Interaction : 4 312.89 78.22 1.60
Error 369 17986.31 48,74
Total 377 19436.55
**p‘; 901
Residual True Gain Means
Second Year
Low Middle High Total
High -3064 "'8. 14 "5045 -5075
First Middle ""5 J&O "'6.76 -2 045 -4087
Tear Low -6.26 -8.48 -3.55 -6.10

Total "'5.10 -7079 "'3.82 "'5 057
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Table 49

Analysis of Variance of Pupil Change Ovei Two Years in CMAS: L
in Classrooms Differing in Factor 1, Teacher Criticism ]

Analysis of Variance

Source of df Sums of Mean . |
Variation Squares Squares )
First Year 2 0.23 0.11 - %
Second Year 2 18.37 9.19 b 24 i
Interaction 4 4.68 1.17 - %
Error 369 799.57 2.17 g
Total 377 822.85
*p<L.05

Residual True Gain Means

Second Year

Low Middle High Total

High -0.95 ~1.24 -0.36 -0.85

First Middle -0.88 ~1.12 -0.69 -0.89
Year Low -0.79 -1.02 '~ -0.71 -0.84 |

Total -0.87 -Z.13 -0.59 -0.86
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clearest across the three analyses seem to be that high teacher criticism
produced the least growth, and this trend is clearer the second year than
the first.

Perhaps what is really relevant in the latter influence is that the
second year is the current year, which suggests that what went on the
year earlier matters less in the amount of growth shown over two years
than the more recent influences do,

For the measures of A and L, the results are similar to those for
growth, The second year is the year'whose influence is significant in
both cases; the over-all trend is for both Anxiety and I to decline over
the two years, but the decline is least for the high teacher criticism
classes the second year. The greatest decline in both A and L occurred
for middle level teacher criticism for the second year. While it may
not be significantly different from the influence of low teacher criticism
condition, the consistency of the occurrence (the middle level was also
optimal for Vocabulary and Prodﬁct Improvement, as well ag both person-
ality measures) suggested it may be meaningful, When it is recalled that
these were classrooms which were probably unusually low in the amount of
criticism which was present, as indicated in earlier results; and when
the variability around that mean is taken into account, it may be that
the classes which are lowest in criticism really represent classroom con-
ditions which are less than optimal for desirable pupil change, It seems
reasonable to assume that this limited amount of criticism vepresents con-
trol of only the most deviant pupil behavior. Perhaps what is suggested

here, then, is that at least a minimum of control of deviant behavior is

both necessary and desirable from the pupil point of view. Perhaps the
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optimum of teacher criticism is more than the least which 1s represented
here,

In line with these hypotheses, it is interesting to look at the table
of cell means for the anxiety data and note that to go from either high or
low teacher criticism the first year to an intermediate level the second
year appears to be the most desirable circumstance. To continue in a
high classroom two years is not very different from continuing in a low
classroon for two years. And apparently the most devastating condition
is to go from a middle criticism cldssroom (hypothesized as optimal) to
a high criticism classroom (characterized as most non-optimal), It is
also interesting to note that continuing the same condition appears to
be a relatively satisfactory circumstance -~ namely, low-low, middle-
middle, high-high differ relatively little in the outcome. While it is
clear that the changes being considered among the cell means mgy not be
significant, they appear to mske a measure of sense, in conjunction with
the differences which do seem to be significant for the second year.

Factor 3. Extended Discourse (vs. Rapid Teacher-Pupil Interchange).

The results are presented in Tables 50 through 5k. MFor Vocabulary, the
sequences were clear cut -- higher 1eveis of extended discourse produced
more growth both years. For Arithmetic Concepts only the influence of
the first year was significant, and the order again was for higher levels
of extended discourse to produce more growth. For Product Improvement,
however, the trend appeared to be in the other direction =~ cnly the first
year had a significant influence, and there high extended discourse pro-

duced the least growth, and the middle level, the most., The interaction

was also significant, but the major difference within the cell means ap-~

RN NI
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Table 50

Analysis of Variance of Pupil Change Over Two Years in Vocabulary

in Classrooms Differing in Factor 3, Extended Discourse

(vs. Rapid Teacher-Pupil Interchange)

Analysis of Variance

Souyce of af Sums of Mean 7
Variation Squares Squares
First Year 2 425.32 212.66 7 o4 27%%
Second Year 2 310.18 155.09 5.41%%
Interaction 4 200.24 50,06 1.75
Error 306 8764 .34 28.64
Total 314 9700.07
*¥p<,01
Residual True Gain Means
Second Year
Low Middle High Total
High 19,57 ‘ 18.43 20,71 19.57
First Middle 16.60 16.89 - 18.54 17.34
Year Low 14.40 17.86 18.51 16.92
Total 16.86 17.72 19.26 17.95
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Table 51

Analysis of Variance of Pupil Change Over Two Years in Arithmetic

Concepts in Classrooms Differing in Factor 3, Extended
Discourse (vs. Rapid Teacher-Pupil Interchange)

Analysis of Variance

Source of af Sums of Mean 7
Variation Squares Squares
First Year 2 156.67 78.34 4.,10%
Second Year 2 27 .32 13.66 —————
Interaction 4 200.55 50.14 2.62
Error 306 5853.25 19.13
Total 314 6237.79
“p=<,05
Residual True Gain Means
Second Year
Low Middle High Total
High 17.89 16.60 15.91 16.80
First Middle 14,97 15.86 - 15,17 15.33
Year Low 13.63 16.14 16.06 15.28
Total 15.50 16.20 15.71 15.80
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Table 52

Analysis of Variance of Pupil Change Over Two Years in Prod
Improvement in Classrooms Differing in Factor 3, Extended
Discourse (vs. Rapid Teacher-Pupil Interchange)

uct

Analysis of Variance

Source of Sums of Mean

Variation df Squares Squares F
First Year 2 127.51 63.76 3.70%
Second Year 2 94.58 | 47.29 2.74
Interaction 4 314.09 78.52 4 56%
Error 306 5272.34 17.23
Total 314 5808.52

*p« .05
**p< .01

Residual True Gain Means
Second Year
Low Middle High Total
High 6.00 5.86 7.97 6.6I—
First Middle - 10.23 7.34 . 6.80 8.12
Year Low 8.51 8.00 6.54 7.69
Total 8.25 7.07 7.10 7.47
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Table 53

Analysis of Variance of Pupil Change Over Two Years in Anxiety
in Classrooms Differing in Factor 3, Extended Discourse
(vs. Rapid Teacher-Pupil Interchange)

Analysis of Variance

Source.of af Sums of Mean F
Variation Squares Squares
First Year 2 214,69 107.34 2,13
Second Year 2 270.53 135,27 2,68
Interaction 4 217.18 54.29 1.07
Error 306 - 15455.76 50.51
Total 314 - 16158.16
Residual True Gain Means
Second Year
Low Middle High Total |
High -5.00 -5,14 -8.91 -6.35
First Middle -4.29 -4.63 -4,31 -4.41
i Tear Low =4.31 -6.20 ©~7.09 ~5.87

| Total -4.53 -5.32 -6.77 =5.54
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Table 54

Analysis of Variance of Pupil Change Over Two Years in CMAS: L

in Classrooms Differing in Factor 3, Extended Discourse

(vs. Rapid Teacher-Pupil Interchange)

Analysis of Variance

Source of Sums of Mean
Variation df Squares Squares F
First Year 2 5.03 2.52 1.20
Second Year 2 4,50 2.25 1.12
Interaction 4 21.59 5.40 2,57%
Error 306 643 .20 2.10
Total 314 674.33
*p<,05
Residual True ‘Gain Means
Second Year
Low Middle High Total
High -1.23 -0,94 -0.91 -1.03
First Middle -1.31 -0.77 -0.69 -0,92
Year Year  =0.34 -1.26 -0.57 ~0.72
Total -0.96 =0.99 -0.72 -0.89
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peared to be that the combination of middle for the first year and low
the second year produced the most growth.

Perhaps 1t 1s not entirely surprising that creativity measures should
differ from the achievement measures on this factor, since it is primarily
one of M"teaching" behavior. At one end there is teacher involvement in
repeated relatively short cycles of teacher presentation followed by
pupil interaction, while the other pole represents drill activities,
again teacher directed. ’Optimal growth in creativity seems to take place
where neither of these activities is particularly predominant in the
classroom,

For.the Anxiety measure, none of the differences were significant,
although the trends were in the direction of higher levels of extended
discourse producing greater reduction in anxiety. For the L measure, the
interaction was significan*, but the pattern is not clear. However, the
differences are small, and the result barely significant.

Factor 6. Pupil Hostility (vs. Teacher Support and Pupil Interest).

The results are presented in Tables 55 through 59. For Vocabulary and
Arithmetic Concepts, only the second year was significant, with the least
growth under high hostility, but a slight tendency for the most growth
under middle hostility. Although the first year influence was not sig-
nificant, the order was again consistent with higher levels of hostility
producing less growth. For Product Improvement, neither year alone pro-~-
duced a significant influence, but the interaction, significant at the
one per cent level, appears to be a function of two years of high pupil
hostility producing materially less growth in Product Improvement than

any of the other combinations of conditions.
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Table 55

Analysis of Variance of Pupil Change Over Two Years in Vocabulary
in Classrooms Differing in Factor 6, Pupil Hostility
(vs. Teacher Support and Pupil Interest)

Analysis of Variance

Source of Sums of Mean
Variation df Squares Squares ¥
First Year 2 150.51 75.26 2.42
Second Year 2 215.45 107.73 3.46%
Interaction 164.60 41.15 1.32
Error 405 12612.62 31.14
Total 413 13143.18
“p=<,05
Residual True Gain Means
Second Year
Low Middle High Total
High 16.37 17.41 17.11 17.00
First Middle 18.17 19.20 . 16.43 17.93
Tear Low 19.43 18.96 16.84 18.41
Total 18.00 18.52 16.80 17.77
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Table 56

Analysis of Variance of Pupil Change Over Two Years in Arithmetic
Concepts in Classrooms Differing in Factor 6, Pupil Hostility
(vs. Teacher Support and Pupil Interest)

Analysis of Variance

Source of df Sums of Mean F
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