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CHAPTER 1

THE IMPORTANCE OF STUDYING ACTUAL
TEACHING PROCESSES

1.1. Introduction

The measurement of teaching behavior in physical education classes,
especially the development and application of procedures for a quantitative
description of teaching behavior, is the central concern of this paper. The
construction and application of the various measuring devices that will be
discussed in subsequent chapters formed

part of a series of multidisciplinary

research projects within the area of physical education as a school subject at
the secondary level (Kemper et al., I97I*, 1976a,1977; Snel et al. , 1976).
Initially, our interest in the quantification of teaching behavior was prompted
by an investigation set up to acquire information about the effects of two extra
lessons of physical education a week on the physical and mental development of
12- and 13-year old boys (Kemper et al. , I97I*). In this investigation, physical
education lessons were given by four teachers. Because different teachers were
used, evaluations of their teaching styles were made. We thought it necessary to
have some knowledge of their teaching behavior as it actually occurred in the
gymnasium. From their first meeting the teacher and pupil interact at various
levels. Many of a pupil's decisions are closely interrelated with his teacher's
decisions. Therefore, the "teacher effect" was considered a potential intervening
variable between the application of the treatment (i.e., the tv;o extra lessons)
and changes in the dependent variables (as measured on the pupils) to increase the
interpretability of the study results. There seems to be no more obvious
approach to research on teaching than direct observation of the behavior of
teachers while they teach and pupils while they learn (cf. Medley & Mitzel, I963).
After all, crucial events such as teaching and learning take place within the
classroom (or the gymnasium for that matter), the place where teacher, pupil,
tasks, and apparatus come together and where results materialize. Only too often
the absence of observational measures from classroom research has led to the

formulation of hypotheses which may never have been tested adequately, owing to
uncertainty about how treatments were applied, misapplied, or how classroom
processes in general were affected (cf. Emmer, 1972).
In the past, numerous research efforts overlooked the importance of observing
and measuring teachers in the process of teaching itself. Prior to 1960, most of
the research on teaching took place under the heading "teacher effectiveness
studies". Actually, well over 10,000 studies have been published on this subject
in the last four decades. In general this research has produced poor results.
Most studies report only weak relationships between independent variables such
as teacher training programs, and effectiveness criteria such as ratings given
teachers by their principals, or pupil test scores. In numerous cases, the
findings of one or more studies have been contradicted by other studies.
According to Good et al. (1975), probably the most significant weakness of
teacher effectiveness research has been its failure to observe teachers in the
actual process of teaching. Instead of seeking the causes of pupil growth and
achievement in the interactions of teachers and pupils, investigators have
confined their attention to the study of the effects of variables such as
curricular innovations, "teaching methods", teacher background experiences,
or programs of teacher education without any attempt to assess what was
actually going on in the classroom. In fact, such approaches treated the
classroom as a "black box" into which were fed teachers, pupils, hardware,
and software and out of which came various results, and more or less pupil
learning or achievement. Variables like these can only affect the pupils,
however, if

they result in substantial changes in the classroom activities

of teachers and pupils. Thus, without ^process infovmat-ion

(i.e., descriptions

of teacher and classroom behavior) about these activities, we cannot be sure
what might be the nature of changes, if these changes take place at all (cf.
Good et al., 1975, P- 13). Process information provides a base for hypotheses
suggesting aspects of the environment that may be related to pupil outcomes.
The emphasis should be on finding out what is happening, not

on prematurely

prescribing good effects to any process. Similar conclusions can be found in
the writings of others. Bloom (1972) emphasizes that future research should
be focused on concrete teaching behaviors. In his words, we should not be
concerned with

"... what the teachers are like but what they do in interacting

with their students in the classroom" (Bloom, 1972, p. 3l*0). Gage (1972) as
well as Rosenshine and Furst (1973) point to the necessity of process-descriptive
research within specific subject areas and the construction of observational
systems specific to subject-matter so that a more accurate picture can develop
with respect to actual teaching behaviors in these areas.
Physical education is certainly one of those subject areas in need of
process-descriptive research. According to Nixon and Locke (1973), descriptive
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research in physical education is

still in its infancy. Out of several

hundreds of studies pertaining to research on teaching physical education only
three (I) studies devised and tested methods for the systematic recording of
events in motor skill learning (Nixon & Locke, 1973, p. 1226; we return to this
point in section 1.3.). The various studies to be reported on in the present
dissertation are all concerned with process-descriptive research in physical
education. By no means this is to say that we consider this approach to
research on teaching sufficient in itself, although we do consider it a
necessary and logical first step. This point of view is consonant with the
positions taken by Gage (1972, p. 17I*) and Rosenshine and Furst (1973, p. 122).
Actually, the latter writers propose a paradigm for studying teaching in natural
settings. This paradigm, which they call the "Descriptive-CorrelationalExperiraental Loop", contains at least the following elements:
1 ) Development of procedures for describing teaching in a quantitative
manner;
2) Correlational studies in which the descriptive variables are related
to measures of pupil growth;
3) Experimental studies in which the significant variables obtained in
the correlational studies are tested in a more controlled situation.
As Rosenshine and Furst note the sequence of the various steps should not be
regarded as fixed: "one might use the results of experimental studies to
develop new observational instruments. These steps are not isolated from
each other; research at each step should influence modifications of research
at other steps" ( o . c , p. 122-123). They refer to a study by Nuthall (1971)
as one of the best examples of the study of classroom teaching as it exists,
using the descriptive-correlational-experimental model. Nuthall described
a four-stage cycle. In the first stage the investigators develop and test
methods to categorize classroom interaction. The (immediate) purpose is
not to ascertain relationships between variables, but to describe an aspect
of the teaching process in itself. In the second stage correlational
studies are conducted to determine what kinds of behaviors are worth to be
pursued further, and which behaviors are probably irrelevant for pupil
growth (as measured by the pupils' knowledge, understanding, or attitude).
In the third stage the correlational results are tested in experimental
studies to determine the effects which specific manipulations have on both
subsequent classroom interaction and pupil growth. In these experimental
studies instructional behavior is very much controlled, even though the
research takes place in regular classrooms. Rosenshine and Furst then quote
Nuthall in his description of the fourth stage: "In the final stage,
explanatory theory is developed which accounts for the relationships

uncovered in experimental studies. This theory becomes embodied in the
descriptive system so that the variables which have proved significant in
the correlational and experimental studies can be identified by any user of
a descriptive system" (Nuthall, 1971, p. 3 ) .
As stated above the various studies to be reported on in this paper
should be regarded as belonging to the first stage of the paradigm: the
development and testing of methods to describe and analyze teaching behavior
as it actually occurs in the gymnasium. On the one hand we have tackled the
problem by devising and testing a method for systematic observation (cf.
Chapters 2 and 3 ) , on the other hand we approached the matter more indirectly
by constructing a procedure to describe teaching behavior from the pupils'
viewpoint (Chapter 1*). The great emphasis on this preliminary approach is
justified by the fact that process-descriptive research on teaching
physical education is still in its infancy. We believe that good descriptive
studies are needed to make possible more fruitful correlational and
experimental studies. Thus, the studies to be reported on will not

result

in answers to questions like: "are teaching behaviors x, y and z associated
with distinct areas of pupil learning and achievement", the classical
problem of proaess-produot

researah

which aims at discovering how the

processes of teaching affect the growth and development of pupils (cf.
Dunkin & Biddle, 197**, Chapter 3 ) . Finding the answers to such questions
should be an important goal of future research in which stages 2 and 3 of
the paradigm might be superimposed on the methods and procedures developed
in the first stage, in so far as they will produce relevant variables
worth to be investigated further.
Another point we want to call special attention to is the diversity

of

operational definitions in the quantification of variables within the same study.
Suppose, for example, that several physical education teachers are to be
considered with respect to certain aspects of their teaching behavior. Various
measuring procedures could (and should) be used: systematic observation of their
teaching behavior as it actually occurs in the gymnasium; pupils completing a
list of teacher behavior descriptions to rate their frequency of occurrence;
futhermore, supervisors or principals reporting their general impressions of
the teachers involved in the investigation. Thus, if a teacher is rated both by
a supervisor on criticism, and by his pupils on criticism, and also systematically
observed using a category system that separates criticism from other teacher
behaviors, all in the same study, more powerful results could be derived using
these different sources.
To summarize, a process-descriptive stage of research on teaching should
come first if "effects", i.e., product data from pupils, measured in later stages
are to be interpreted with maximum understanding. Moreover, it would be a good
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thing if already at the descriptive level research would make use of independent
measures of the same teacher characteristic or variable, using systematic
observations, pupil ratings, expert ratings, or interviews applied to
representative samples of physical education teachers and their classes. These
points of view underlie the research to be reported on in the present paper.
Consequently, in subsequent chapters we shall present methods for processdescriptive research on teaching behavior in physical education, consisting of
two independent approaches to the measurement of the same teaching behavior
variables:
(a) a category system for systematic observation of the actual teaching process;
(b) a pupil rating-scale for a description of teaching behavior from the pupils'
viewpoint.
In the following sections of this chapter we shall review some of the
important orientations, methods, procedures, and results which can be found in
process-descriptive research in the fields of classroom teaching and physical
education.

1.2. A survey of descriptive research on classroom teaching

1.2.1 The cognitive and affective orientations
A very useful review of observation systems used in research on classroom
teaching can be found in the volumes of Mirrors

for

Behavior

(Simon & Boyer, 1967,

1970a, 1970b, I97I*). Other fairly recent reviews, also including discussions of
studies relating teaching behavior to pupil achievement, are presented by
Flanders (I97O), Rosenshine (1971a, 1971b), Rosenshine and Furst (1971, 1973),
Emmer (1972), Stubbs and Delamont (1976), and Dunkin and Biddle (I97l*) who made
an admirable attempt to integrate hundreds of studies of teaching methods and
behaviors. A historical survey of classroom teacher observation is given by
Lamb and Swick (1975), while a review by Weick (1968) summarizes the uses of
direct observation in social psychological research. For Dutch readers it is
advisable to consult the book by Van Bergeijk (1973, especially Chapters
l*-b) and the excellent book by Veenman (1975). As Rosenshine and Furst (1973)
state, classroom observational systems exist in abundance: more than one
hundred category sytems (and sign systems) can be distinguished. The anthology
Mirrors

for

tiehavior

(Simon & Boyer, 1967, 1970a, 1970b) contains 92

observational systems, 76 of which have been used for observation of
instruction in schools or school-like settings (Rosenshine & Furst, 1973,
p. 131-132). In their anthology, Simon and Boyer classified techniques
according to their affective,

or cognitive

focus. Some techniques focus

exclusively on one domain or the other, some on both. The affective

systems

deal with the social-emotional climate of the classroom by coding how the
teacher reacts to the feelings, ideas, work efforts, or actions of the pupil.
The way the teacher responds to pupils determines, in large measure, the
affective climate of the classroom. The cognitive

systems, on the other hand,

deal with the thinking process itself. The cognitive systems consist of
categories which differentiate between various kinds of teacher information,
teacher questions, or pupil responses. Of course, every statement carries both
a cognitive and an emotional message, and in reality these are probably not
separable. However, if the system is primarily concerned with measuring the
emotional climate in the classroom, it is considered affective, and if it is
primarily concerned with thought processes, it is considered cognitive (Simon &
Boyer, 1970b, Appendix, p. Iff).
With respect to the cognitive approach Dunkin and Biddle (l97l*, P- 232)
distinguish several orientations. The first has to do with the nature of
intelligence and with the identification of intellectual skills and abilities.
The second reflects the position taken by the logician interested in to what
extent classroom behavior is "logical". The third position is taken by the
linguist who attempts to understand classroom behavior by studying the words
and word sequences of communications among teacher and pupils.
Research on classroom behavior starting from the first of the abovementioned orientations has reflected the influence of Bloom's Taxonomy of
Educational Objectives (Bloom et al., 1956), Guilford's three-dimensional
model for the structure of intelligence (Guilford, 1956), and Taba's concern
with the development of thought under optimum training conditions (Taba, I966;
Taba et al. , 196I*). Two major observational systems have appeared that are
based on Bloom's taxonomy: the Teaaher-Pupil

Question

& Tinsley, 1968), a category system, and the Florida
Benavior

Inventory
Taxonomy

(TPQI) (Davis
of

Cognitive

(FTCB) (Brown et al. , I968), a sign system (for a discussion of the

difference between category and sign systems, see section 1.2.2). The main
attempt to translate Guilford's concepts for use in classroom observation has

been the Aschner-Gallagher

Classifioation

System

(Aschner et al., 1965)- The

Guilford concepts of convergent and divergent thinking were also used by
Medley et al. (1966) through application of their OScAR 1*V, a version of their
Observational Schedule and Record instrument. Taba and her associates tried to
improve teaching by developing and applying concepts for classroom behavior
that were based on knowledge concerning cognitive development in children. Two
major studies made use of Taba's categories in classroom observation through

application of the Taba Instrument

and the Modified

Taba Instrument,

both of

which are examples of a multifacet category system (see 1.2.2) in which the
thought

6

unit

was the unit of analysis (Taba et al., I96I*; Taba, I966). (A

rather extensive discussion with respect to the first cognitive orientation
can be found in Dunkin & Biddle (1971*, Chapter VIII)).
Research on classroom behavior starting from the second cognitive
orientation, that of the logician, has taken place in two major research
projects, one at the University of Illinois, the other at Teachers College,
Columbia University. The Illinois group made use of the Illinois
Instrument

Logic

for the analysis of the logical characteristics of classroom

interaction concentrating on what they called episodes,

i.e., series of

utterances by teacher and pupils that have a common topic and logical
structure. The episode

has a sequential character, and concepts were

developed to express aspects of that sequence. Smith and Meux's (1962)
influential study and the studies of Nuthall and Lawrence (1965) a-s well as
Tisher (1970) represent investigations of logical processes in the classroom
within the Illinois tradition. The Columbia group made use of the Columbia
Instrument

for the logical analysis of classroom instruction. They viewed

the instructional process as a series of moves made by teacher and pupils.
Each move consists of one or more sentences uttered by a given speaker that
have a common content and purpose, and each may be classified as being either
a structuring, a soliciting, a responding, or a reacting move. The major study
within the context of the Columbia project was carried out by Bellack et al.
(1966).
Research on classroom behavior starting from the third cognitive
orientation, that of the linguist, has been carried out by three groups of
persons. Within the context of the Stanford group headed by N.L. Gage several
studies involving direct classroom observation were made. One of the objectives
of this group was the study of teachers' ability to "explain". Studies by
Rosenshine (1968), applying the Rosenshine
et al. (1969, 1971) applying the Hiller

Explaining

Lexical

Instrument,

Instrument

and Hiller

reflect the

concepts developed by this group. Within the context of the Missouri group led
by Loflin and Biddle it was attempted to explore a wide variety of linguistic
variables in the study of teaching, using both the computer and reconstruction
of the discourse record to examine the logic of classroom exchange. The group
also paid attention to racial differences in classroom interaction. Studies by
Hays et al. (1971), using the Hays Surface-Feature
Biddle (1973) applying the Loflin-Bidale

Semantic

Procedure,
Procedure

and Loflin and
represent

investigations of linguistic variables as they were defined in this group. A
third group, using the Cambourne Semantic
community size

and

interactive

context

Procedure

examined the effects of

on the speech of grade I pupils

(Cambourne, 1971). (Extensive, in-depth discussions of the second and third
cognitive orientations can be found in Dunkin and Biddle (l97l*. Chapter IX)).
With respect to the affective approach the classical study is the famous

autocracy-democracy study of Kurt Lewin and his associates conducted at the
University of Iowa in the 1930s (Lewin et al., 1939). They were interested in the
impact of

autocratic (or authoritarian), democratic, and "laissez-faire"

(or permissive) styles of leader behavior on groups of boys engaging in clublike
activities. At about the same time as the autocracy-democracy studies, another
group of researchers under the leadership of H.H. Anderson began applying
similar concepts to the study of teaching behavior in classrooms. The
Anderson approach strongly influenced the direction of the development of
category systems which measure the affective climate of the classroom.
Anderson polarized teacher behaviors into integrative
dominative

(supportive) versus

behaviors (Anderson, 1939; Anderson & Brewer, 19't5, 19'*6), and

these concepts have influenced Withall, Flanders and the many others who
followed in the Flanders' lineage. Withall (l9l*9) developed seven categories
of teacher verbal behavior as indicators of the social-emotional climate of
classrooms. These ranged from "learner-supportive" statements through "neutral"
statements to "teacher self-supporting" statements. He also put forward a
"climate index" which was the ratio of "learner-centered" to "teacher-centered"
statements. The most widely used observation system within this research
tradition was developed by Flanders. The Flanders system of interaction
analysis (Flanders, 1966; later called FIAC (Flanders Interaction Analysis
Categories), Flanders, 1970) was also developed to describe the social-emotional
climate of classrooms, measuring aspects of indirect

direct

(nondirective) and

(directive) teacher influence. By now we have come to know a number of terms
which appear to refer to the poles of the same hypothetical continuum along
which teaching behavior is assumed to vary: at the one end of the continuum

we have autocratic,

dominative,

teacher-centered,

end of the continuum we have democratic,
indirect,

and direct;

integrative,

at the other

learner-centered,

and

respectively. Many of the observational systems developed during

the 1960s and 1970s (up to now) reflect the influence of the above
classifications of teacher behavior. Both in terms of observation
categories, and observation methodology the existing system most frequently
cited as the source of a new instrument has been the Flanders instrument.
Amidon and Hunter (1967) developed the Verbal

Interaction

Category

System

(vies) by modifying Flanders' original categories so as to make distinctions
between narrob)

and broad

teacher questions (referring to whether the response

sought is predictable (narrow) or open-ended (broad)). Another well-known

modification is Hough's Observational

System for

Instructional

Analysis

(Hough, 1967). Many other modifications appear in Simon and Beyer's
anthology. Actually, the observation system we developed for measuring
teaching behavior in physical education has to a great extent been inspired
by Flanders' approach. Therefore, we pay special attention to his line of
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thinking in section 1.2.1*. An extensive discussion of the affective approach
to research on classroom teaching can be found in Dunkin and Biddle (1971*,
Chapter V ) . For the sake of completeness it should be mentioned that, in
addition to the cognitive and affective approaches discussed above, there
exist several other approaches to research on classroom

teaching the most

important of which are discussed by Dunkin and Biddle under the headings of
"Management and Control", "The Classroom as a Social System", and
"Sequential Patterns of Classroom Behavior" (Dunkin &. Biddle, 197'*,
Chapters VI, VII and X, respectively).

1.2.2. Methods and procedures
Following Medley and Mitzel (I963) one may distinguish between two
types of observational techniques appearing in instruments for studying

teaching: sign observation

and categorical

observation.

In sign observation

the coder is asked to look for the occurrence of certain preselected behaviors
in the classroom and to check off those behaviors that take place during a
given time period. An example of such an instrument is the Observation
Schedule and Record (OScAR) (Medley & Mitzel, 1958). In categorical
observation the coder has to make judgments among a set of categories into
which the behaviors he observes are to be classified. The behavior is recorded
each time it occurs. An example of a category system is the Flanders
Interaction Analysis Category system (FIAC) (Flanders, 1970). In categorical
observation the category set should form a facet;

that is, the categories

should be mutually exclusive, and provide an unambiguous classification for
each event to be coded (i.e., totally inclusive). If the categorical
instrument provides two or more facets for which the events of teaching may be
coded it is called a multifacet

(or multidimensional) system. For instance,

pupil answers could be coded for their accuracy, their originality, their
warmth, and the identity of the pupil who spoke. To do so would require an
instrument having four facets for making judgments about pupil answers (cf.
Dunking & Biddle, o . c . Chapter IV). Observers using rating

instruments

are expected to report the frequency of specified events, or configurations
of events only once, usually at the end of an observational session. The
estimations are usually made on a five- or seven-point scale one end of
which represents high frequency, containing phrases such as "most of the time"
or "strongly agree", and the other end represents low frequency: "seldom"
or "strongly disagree". Denoting sign and category systems by the general term
"coding schemes", one may conclude that both rating and coding schemes are
meant to convert behavior into measures. However, rating schales are completed
in retrospect (representing the memory of what happened overall), whereas
coding scales are completed as the coder observes the behavior. With the

possible exception of systems which focus primarily or completely on the
cognitive area most instruments that have been developed for descriptive
research on teaching so far are single-facet

categorical

Instruments also differ in their units

of analysis,

instruments.
i.e., in the events

of teaching they choose for study. Dunkin and Biddle ( o . c . Chapter IV)
distinguish between phenomenal units, analytic units, and arbitrary units of
time. Sentences, questions, and gestures are all examples of phenomenal

units.

Such units are "natural" in that classroom members and investigators are both
Analytic

trained to perceive them and share a vocabulary for describing them.
units

use a vocabulary that is not immediately familiar to us. Consider the

following cycle of events: question (asked by the teacher), answer (given by
the pupil), evaluation (made by the teacher), a frequently occurring pattern
during the lesson. Such cycles of events have been given different names by
different investigators. Smith and Meux (1962) termed it an "episode" (cf.
section 1.2.1.), Bellack et al. (1966) a "teaching cycle", and so forth.
Other instruments have used arbitrary

units

of

time

as the unit of

observation and measurement. In FIAC the coder is given the task of tallying
the displayed behavior with a three-second interval. Other systems have used
shorter or longer units of time, depending on the complexity of the tasks
given to the coder and the specific aims of the investigation. The choice
of arbitrary units of time may lead to subjectivity and error in the coding
process since the coder is forced to make judgments as to which event he
selects for coding for a given interval.
Other distinctions between instruments concern the focus on certain
persons in the classroom. Most instruments call for the coding of
Oenavior

teacher

at least part of the time. Sometimes teacher behavior is studied

throughout the lesson. Other instruments focus primarily or completely on

inaividual

pupil

behavior,

pupil-group

behavior,

etc. In some instruments

(for example, FIAC) attention is given to teacher verbal behavior or to pupil
verbal behavior, depending on who is speaking. By far the majority of instruments
developed for classroom research are systems designed for use with
observation.

live

However, coding may also be carried out after-the-fact from tape

recordings, or from audiovisual

records

recordings. The discussion of reliability

such as motion pictures and videotape
and validity,

the most important

properties of measuring instruments, will be postponed to Chapter 3 which will
deal with these problems at large.
Still another way of viewing observational systems is to classify them
according to the authors' dominant purposes in developing them. This was done
by Rosenshine and Furst (1973) who developed four classifications to summarize
these purposes:

10

1) Description of current classroom practice;
2) Training teachers;
3) Monitoring instructional systems;
1*) Investigating relationships between classroom activities
and student growth.

Rosenshine and Furst point out that uses and purposes overlap and that the
instruments have been used by the authors and by other investigators for many
purposes. For example, the instrument developed by Flanders has been used for
all four purposes. However, description is the predominant purpose given by
the authors and the predominant use made of the instruments. As was suggested
in the first section of this chapter, descriptive studies should be followed
by correlational and experimental studies. In correlational and experimental
studies the investigator has the opportunity (and the obligation) to validate
his claims against pupil product variables (such as positive effects on pupil
learning and/or attitudes). It is beyond the scope of this chapter to discuss
all the claims made by the many investigators of

classroom teaching, let

alone the evidence they have gathered to support their claims. That is why
in the preceding section we deliberately confined ourselves to a brief
presentation of some of the important orientations that exist in the field.
In the next section, however, we shall mention a number of promising variables
which have been identified to date.

1.2.3. Results: a number of promising variables
So far the most rewarding attempts to integrate large parts of the
evidence gathered in research on classroom teaching have been made by Rosenshine
x)
and Furst (1971, 1973), and Dunkin and Biddle (197l*) .

In their 1973 review

Rosenshine and Furst summarized a number of variables which yielded the most
significant and/or consistent results across the 50-odd studies in which
naturally occurring behavior was related to measures of pupil achievement
(adjusted

by regression for relevant pretest measures). They concluded that

pupils learned best when the following teaching characteristics were present:
clarity; variability (flexibility) in teaching methods, curricula, and/or
media; enthusiasm;

task-oriented

and/or businesslike behavior; indirectness

(questioning rather than lecturing, frequent use of praise and frequent
pupil-to-pupil interaction); pupil opportunity to learn the material; teacher

x) A very recent review (Shavelson & Dempsey, Review
1976, 46,
behavior.

of Educational

Research,

553-611) deals with the generalizability of measures of teaching

use of structuring comments; and multiple levels of questions or cognitive
discourse (as opposed to heavy concentration at one level of discourse). Also,
teacher criticism consistently had an adverse effect on pupil learning (cf.
Good et al., 1975, Chapter 1*).
The other major review of process-product studies is the one by Dunkin and
Biddle. Their review included not only studies linking teacher behavior to
pupil learning gains, but also studies linking teacher behavior to affective
variables such as pupil attitudes towards themselves as learners, towards
teacher or school, and the like. In general, Dunkin and Biddle reached
conclusions about process-product relationships similar to those reached by
Rosenshine and Furst, although they caution that few of these correlational
relationships have been borne out by experimental studies and that some have
been negated by the few experimental studies which do exist (cf. Good et al.,
1975, Chapter h).

Dunkin and Biddle noted some additional variables that

appeared to be related to pupil learning and/or pupil attitudes. Most of these
are in the area of classroom management,

especially the kinds of teacher

behavior stressed by Kounin (1970) (Dunkin & Biddle, I97I*, Chapters VI and XI).
In short, Kounin's findings indicate that successful classroom management
has to do with keeping pupils actively engaged in productive activities,
avoiding periods of inactivity or confusion that lead to restlessness and
misbehavior. The most successful "classroom managers" planned their
instruction and organized their classrooms so that the pupils were
continually engaged in productive activities. Such teachers tended to
produce greater learning gains in their pupils on standardized achievement
tests. In their summary of Dunkin and Biddle's extensive list of findings,
Good and his associates ( o . c . Chapter 1*) further point to several other
promising variables. One is the nature of the steering

group

in the classroom.

Steering groups (Lundgren, 1972) are composed of those pupils whose I.Q. is
between the tenth and twenty-fifth percentiles for their class, i.e., pupils
toward the lower end of the ability continuum of the class. Teachers are
likely to conduct their teaching so as te reach these steering groups. In
general, the higher the ability and achievement level of the steering group,
the higher the learning shown by the class as a whole. Finally, group

size

also proved to be important, despite the typical finding that class size is
not. Regardless of class size, teachers who worked with smaller groups
tended to get better results than teachers who spent most or all of their
time working with the class as a whole.
On the whole, then, the Rosenshine/Furst and Dunkin / Biddle reviews
have identified a number of teaching behaviors which consistently, though
usually not very strongly, correlate with pupil learning gains and/or
positive pupil attitudes. It should be kept in mind that most of the data
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are correlational and that few of them have been tested in experimental studies.
Furthermore, most process-product research has produced ambiguous or negative
results. Dunkin and Biddle criticized many of the correlational studies for
such defects as failure to take into account differences between pupils
(socio-economic status, I.Q., etc.), failure to include control or
comparison groups, and failure to investigate possible nonlinear relationships
nonlinear

between teaching behavior and pupil outcome. The possibility of

relationships has been studied by Soar (1968, 1972). His inverted "U"
hypothesis proposes that a measure of teaching behavior will have an optimum
incidence at which its association with an outcome variable is at its
maximum, that a lower or higher incidence of this teaching behavior will
create conditions which are less effective, and that the optimum level
will vary with different types of pupil learning. One important consequence
of these curvilinear relationships is that one study may report a positive
linear association and another study may report a negative linear
association, depending on whether the sample was mostly above or below
the optimum level. It will be clear that under these conditions the
interpretation of positive and negative linear associations is impractical
and misleading, as is the magnitude of the correlation itself (cf. Good et
al., 1975, Chapter 3 ) . Other points of critique, especially with respect to
the Rosenshine reviews of research on classroom teaching, have been formulated
at the meeting of the American Educational Research Association held in New
Orleans,

1973. Most of the criticisms of Rosenshine's reviews can be found

in the papers by Flanders, Gall, and Heath and Nielsen (all

1973) which

were presented at that meeting. Reading them will be highly relevant to those
interested in research on teaching.

1.2.1*. The Flanders approach
We conclude our survey of descriptive research on classroom teaching by
paying special attention to Flanders' approach, which inspired us most when
we started our investigations in the beginning of this decade. Flanders'
contributions to research on classroom teaching have been important and
pervasive, especially, though not only, with respect to the affective
orientation. He developed the single most often used instrumeni; for observing
classroom behavior and also made important steps to use research findings to
improve teaching through teacher education. As stated earlier, Flanders'
instrument is the existing system most frequently cited as the source of
a new instrument both in terms of observation categories and observation
methodology. According to Rosenshine and Furst (1973) several reasons may
account for the popularity of this system. First, learning to use the
instrument is relatively easy. Second, several manuals and kits are

readily available for training observers (cf. Amidon & Flanders, 1967a.).
Third, the system includes a matrix to record dyadic sequences, and this
structure appeals to many users. Fourth, more research has been conducted
with this instrument than with any others (cf. Flanders, 1970).
Although strongly influenced by the Lewin/Anderson/Withall school
(cf. section 1.2.1.) Flanders replaced value-laden terms like "autocratic"
or "democratic" by more neutral terms like "direct" and "indirect" to refer
to the poles of the continuum along which teacher behavior is assumed to
vary. Flanders' observational technique aims at making the Verbal

interaction

between teachers and pupils more visible and analyzable. In this connection
the terms "direct" and "indirect" refer to the different ways in which a
teacher addresses his class. Indirect behavior can be described as behavior
enhancing the pupil's freedom. Direct behavior on the contrary limits the
freedom of pupils. The latest version of the instrument, the Flanders
Interaction Analysis Categories system (FIAC) (Flanders, 1970) contains seven
categories for coding teacher verbal behavior, not much different from Withall's
categories (19I+9), subdivided into categories reflecting the teacher's direct
behavior (also called "initiation") and the teacher's indirect behavior (also
called "response"). There are two categories for coding pupil verbal behavior,
"response" (in reaction to teacher behavior) and "initiation" (the expression
of the pupil's own ideas), and another for "silence and confusion". In
applying the FIAC the observer writes a number every three seconds in 1 of 10
categories to code the verbal behavior. These numbers are then converted to
tallies in a 10 by 10 matrix which shows what kind of behavior, as indicated
on the vertical axis, was followed by what kind of behavior, in the next
three seconds, as indicated en the horizontal axis. Thus, the matrix
presents information as to the type, sequence (to some extent), and
frequency of behavior. By summing columns and various groups of cells
in such matrices, one can learn a great deal about how "directly" or
"indirectly" teachers behave, how pupils behave, and how the teacher and
his pupils interact. In the words of Flanders (1970, p. 35-36): "With this
ten-category system, an estimate of the balance between initiative and
response can be inferred from the percent time of teacher talk, pupil talk,
and silence or confusion. These percents alone are not very good predictors
of pupil learning and attitudes because the quality

of the statements is

associated with educational outcomes just as much, if not more, than the
quantity.

Since the teacher has more authority than any pupil, it is not

surprising to discover that the teacher's communication, which is a sample
of his total behavior, will be the most potent single factor in establishing
a balance of initiation and response. It is for this reason that seven of
the ten categories are devoted to discriminations among teacher statements".
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In his 1970 book Flanders also introduced four dimensions of classroom
teaching to be taken into consideration. We shall confine ourselves here to
a brief presentation of these four dimensions

(Flanders, 1970, pp. 310-316):

- Pupils perceive classroom learning activities in terms of a presumed
purpose, and these perceptions should be clear enough so that pupils
can decide what to do next. This dimension is called goal

orientation

and consists of pupil perceptions, not those of the teacher. When goals
are net clear to the pupils, they have less opportunity to direct their
own behavior and are more dependent on teacher directions.
- How the teacher uses his authority influences a pupil's independence
and his feelings about trying to become more independent. This
dimension is called authority

in use.

The "in use" is added to

distinguish the teacher's potential power from his present, active
influence. A teacher always retains his authority, but with
discretion its active use can vary from one situation to the next.
- The third and fourth dimensions can be described according to the
questions "who can talk to whom?" and "how many different topics can
be discussed?". Both of these dimensions are a part of social

access

in the classroom. The first question refers to what might be called
social

contacts

and is concerned with how often and under what

circumstances one pupil contacts another in the classroom. The second
question is called range

of ideas.

Here we are concerned with what

is said, once there is an opportunity to say it.

Furthermore, Flanders added two concepts used to describe a

configuration

among the above four dimensions at some point in time. The concept

variety

refers to the total number of separate configurations that can be
distinguished. The concept sequence

refers to how one particular configuration

follows another. Both variety and sequence should be considered in any
strategy for controlling the independence and self-direction of pupils.
The various dimensions and concepts which have just been described
can be used to form conditional relationships which predict educational
outcomes. Flanders (1970, p. 320) summarizes these conditional relationships
as follows:

If ...

a certain goal orientation exists
(here we begin with the pupil's goal
perceptions)

And ...

classroom interaction is characterized
by: (a) certain authority in use

(b) certain social contacts^
. ,
/ social access
(c) and range of ideas

/

(here are features of the interaction)
Then we probably

expect ...

certain educational outcomes, in terms of
(a) pupil initiation and self-direction
(b) average pupil attitudes
(c) average subject matter achievement

Notice that the proposed relationships begin with the perceptions of the goals
that are held by the pupils. Educational outcomes are then specified. Goal
orientation always changes with the passing of time, and this brings about
variations in teaching behavior. As goals become clearer it is reasonable to
expect that the configuration of authority in use, social contacts, and range
of ideas will be altered in order to maximize desired educational outcomes.
This may be especially true of the teacher's authority in use. As goals become
clarified, we can expect the balance of teacher

initiation and pupil

initiation to change. The above concepts are suggested as tools for thinking
about how pupil learning could become more independent and self-directing.
The variety of teacher and pupil initiative and the sequence with which they
occur are important concepts with respect to the formation of teaching
strategies which seek to promote certain desirable educational outcomes.
Flanders' theory can be considered an attempt to explain teacher influence
and changes in pupil behavior in which the process of goal clarification
(on the part of the teacher) is an important intervening variable (cf.
Flanders, o . c . Chapter 10).
Although Flanders has continued his research efforts within the
frame-work of the affective approach (sometimes called "classroom climate
research" or "classroom atmosphere"), at the same time he has moved from the
standpoint that classroom democracy is inevitably to be advocated and
domination to be avoided: "Anyone with teaching experience recognizes that
there are situations in which an integrative teacher behavior pattern is less
appropriate than a dominative pattern" (Flanders, 1967^,pp. 106-107). He also
argued that flexibility

of teacher influence, i.e., changing the mode of

influence along with the process of goal clarification, is important, and
he developed hypotheses about the conditions under which direct influence
or teacher initiation might be preferable to indirect influence or
teacher response. Yet, Flanders has remained a strong advocate of teaching
strategies that attempt to bring about a minimum of dependence in pupils as
well as a maximum of self-direction.
As to the results obtained within the context of the Flanders research
tradition the evidence seems to suggest that indirect teaching (questioning
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and discussion versus lecturing and demonstration, frequent pupil-to-pupil
interaction, frequent praise and infrequent criticism) is associated with
improved pupil learning and/or favorable attitudes towards teachers and
schools (Flanders, 1970). These results are certainly suggestive and worth
following up but, as Good et al. (1975) point out, they are not in themselves
convincing, for two major reasons:
1. "indirect tea.ching" is an umbrella term that includes a wide variety
of separate and perhaps unrelated behaviors. Consequently, lumping
"indirect teaching" instructors together on the basis of this umbrella
measure is like combining apples with oranges.
2. More important,studies of the indirect teaching tradition usually have
not taken into account socio-economic status and other pupil differences
which probably affect the success of indirect versus direct teaching
methods. Consequently, there is reason to believe that indirect teaching
may be as much an effect as a cause of pupil behavior.
Unless such pupil differences are controlled, these studies do not

prove that

teachers using indirect methods succeed better than teachers working with
more direct methods. More recent studies, particularly those instigated
by Flanders himself, have begun to introduce such controls; nevertheless,
contemporary teacher-training textbooks frequently state that indirect
teaching is more effective than direct (Good et al., o . c , pp. 33-31*). To
his credit, Flanders himself has never taken it for granted that indirect
teaching has been established as effective. In this respect he has proven
to possess a mind far more critical than that of most other investigators
working in this research tradition.
A number of secondary level studies done with variations of his
observation system consistently showed positive and significant (but low)
correlations between teacher indirectness and pupil learning. They also
consistently showed negative correlations between teacher criticism and
pupil learning, and these correlations were usually stronger than the
positive ones for indirectness (Flanders, 1970, Chapter 12). Furthermore,
the strength of relationships is related to pupil age and grade level, with
stronger relationships at secondary than at elementary levels. According to
Good et al. (1975) these results fit in with the data from studies by Soar
(1972, 1973) and Brophy and Evertson (l97'*a, 197l*b, 197l*c), suggesting that
indirect teaching is increasingly appropriate and successful to the extent
that pupils have mastered fundamental tool skills and are capable of
assuming responsibility for their own learning. In addition to a large
number of correlational studies Flanders also reported on five experimental
studies of teacher indirectness. These experiments confirm that the indirect
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approach to teaching facilitates pupil learning although these findings are
generally less convincing than those suggested by the correlational studies;
all of these experiments were conducted relatively early in the history of
research on interaction analysis (Flanders, 1970, pp. I*l6-l*l8). Flanders
(1970, pp. 1*03-1*09) has called special attention te the possibility of
nonlinear

relationships between interaction processes in the classroom and

learning outcomes or pupil attitudes. At the end of the previous section we
mentioned the studies by Soar who proposed his "inverted-U" hypothesis to
account for these nonlinear relationships. With respect to teacher
indirectness this hypothesis might imply that indirectness is good up to a
point, but that too much of it is not as good as just the right amount. In
this connection Good et al. (1975, p. 203) point to teacher
important indirect variable in the FIAC: frequency

praise,

an

of praise does not

consistently correlate with favorable pupil attitudes. Instead it is the
appropriate

use

of praise (and the absence of excessive or abusive use of

criticism) that seems to make a difference. Thus, moderate
use

and

appropriate

of praise may be hypothesized to promote pupil learning and attitudes.

The same might hold for other indirect variables.
In addition to the references already mentioned in this section,
relevant information can be found in several other publications by Flanders
(e.g., 1965, 1969) and, of course, in Dunkin and Biddle (l97l*). For Dutch
readers valuable information can be found in the book by Veenman (1975). In
the next chapter we will return briefly to the Flanders approach in a
discussion of the similarities and differences between FIAC and our "Physical
Education Interaction Analysis System" (PEIAS); there we shall also present
a table with the categories provided in FIAC.

1.3. The state of the art in the subject area of physical education

1.3.1. A survey of studies using observational procedures
The research and theory reviewed above focused entirely on classroom
teaching, not on teaching that occurs in gymnasiums or on athletic fields
and playgrounds. As stated in the beginning of the present chapter
descriptive research in physical education is still in its infancy. Out of
several hundreds of studies in the area reviewed by Nixon and Locke (1973),
only three (I) devised and tested methods for the systematic recording of
events in physical education classes. As contrasted with the rather
extensive body of information available en descriptive research on classroom
teaching, the state of affairs in the subject area of physical education
does not warrant a detailed review comparable to the one presented in the
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preceding sections. Moreover, some of the research efforts in the area are
of questionable quality. Instead we shall focus the discussion en some of the
more interesting research efforts we have come across. A number of these were
also discussed in a paper presented by Heinila (1976) at the International
Congress of Physical Education held in Finland, 1976. We shall also pay
attention to a number of studies conducted in the Netherlands.
Each of the three studies mentioned by Nixon and Locke (1973, p. 1226)
used combinations and modifications of techniques developed for use in
classroom research. Dougherty (1970, 1971) applied a modified version of
Flanders' system te the study of teacher behavior in an evaluation of Mosston's
(1966) command, task, and individual styles of teaching physical education. His
results seem to confirm the power of Mosston's theory to predict teaching events
in physical education. Barrett (1969, 1971) developed a category-type system
for descriptive research on teacher behavior in movement education. She paid
special attention to the subject-matter of physical education and to the
structure of movement tasks. Bookhout (1967) made use of a modified version of
OScAR, an observation schedule developed by Medley and Mitzel (1958, I963), to
determine the patterns of teaching behavior related te the social-emotional
climate of physical education classes. Data on teaching behavior were obtained
from observations of 36 teacher-class units which had been arranged on a
continuum from "supportive" to "defensive" climate according to the results
of a pupil inventory. A "supportive" climate was defined as one characterized
byrauLuaJacceptance among pupils and teacher and by the perception of being
accepted; a "defensive" climate as one characterized by a low degree of mutual
acceptance and a feeling of not being accepted. The mere reliable items of
teaching behavior were identified and subjected, along with the class climate
scores, to factor analysis in order to find patterns of teaching behavior. Six
patterns were found, two of which were climate-related: the
interactions
restraining

integrative

pattern (positively related to supportive climate), and the
direction

pattern (positively related to defensive climate).

Lupien (1970) constructed an observational instrimient to identify the
various styles of teaching physical education described by Mosston (1966). One
of his findings was that none of the teaching styles in its pure form was
predominant in any of the three physical education classes he examined. Lupien's
study suffered from a number of weaknesses with respect to observer training
and the definition of the unit of analysis. In his recommendations for future
research he stated that "instead of identifying styles of teaching, a more
rewarding approach would be to study the actual mechanism essential for
accurate observation". Underwood (1976) constructed and applied a nine-category
system to study teacher-pupil interaction in physical education classes based
en the Flanders approach. The main purpose of his study was to develop and try

•
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out a simple category system fit for use by teachers and students in training,
e.g., in microteaching situations. At the University of Jyvaskyla in Finland,
Heinila and her associates (197**, 1976) have been working for years at the
construction of a method for the analysis of teacher-pupil interaction in
physical education, strongly influenced by Flanders' theory. The latest version
of the instrument, the PEIAC/LH-75 system, includes three dimensions
or clusters for the description of teacher-pupil interaction: (a) the
teacher's authority in use (teacher initiation vs. pupil initiation),
(b) the pupils' social access and pupils' collective movement activity/
passivity, and (c) the social form of the instructional situation (the
division of labor and responsibility) (Heinila, I976). Each cluster has
been subdivided into a number of categories, 12, 8 and 7 for clusters a, b
and c, respectively. Ceding decisions are made on the basis of the didactic
function of the activities observed. The PEIAC/LH-75 system is a specimen
of a multidimensional coding system (cf. section 1.2.2.), and uses an
interval of 6 seconds as the unit of analysis. Great care has been taken to
select the unit of analysis so that it would be possible to describe the
interaction inherent in the talk, movement, and the social form of the
situation and to preserve the sequence of events. Several "teaching models"
representing direct and indirect teaching in physical education based on
Flanders' theory were discussed by Akkanen (1976). These models were
designed by Heinila for use in microteaching courses at the University of
Jyvaskyla. Galloway (1969, 1971) developed an observation system for the
description of nonverbal cues that are associated with verbal messages. The
system enables the observer to use the categories, time intervals, and
ground rules of the original Flanders system, while recording the nonverbal
dimensions also. In this way a double coding is used for each behavior
recorded: a verbal code from the Flanders system and a nonverbal code from
the Galloway system. This system can be used profitably in the study of
teacher-pupil interaction in physical education (cf. Galloway, 1971). Several
investigators applied the original version of the Flanders system to the
study of teaching behavior in physical education. Kurth (1969) applied
Flanders' system to student teachers in elementary physical education.
Although she concluded that the system could be applied te the physical
education setting she also recommended that a specific set of ground rules
be developed for the physical education situation, including notations for
nonverbal interactions. Nygaard (1972) made use of the Flanders system to
describe how the individuals in physical education classes communicate
verbally. He studied the behavior of 21 female and 19 male teachers and
found that they showed a large amount of extremely direct verbal influence
(we return to Nygaard's results in Chapter 2, section 2.5).
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In the Netherlands, Van Lier and Smuling (1976) developed and applied a
sign system for live observation of teacher behavior in physical education
classes. The observation system was used to study a "task setting" component
of teacher behavior, including the actions executed by a teacher through
which, in his opinion, he will be able to fulfil

the aims of teaching. This

component of teacher behavior is characterized by the use of methodical
directions which are rather specific to the subject-matter of the lessen.
Van Lier and Smuling also constructed a rating-scale to investigate another
important aspect of teacher behavior, the "optimalization" component, consisting
of the actions or qualities of the tasks through which the teacher is
able to improve on or accelerate the learning process. The actual form of
the optimalization behavior is the result of an individual selection made
by each teacher from the optimalization component. This component is not
specific to subject-matter and has te do with the general climate of the
lesson. The study aimed at relating teacher behavior, i.e., teaching styles
based on the task setting component or the optimalization component, to
various learning strategies used by the pupils. These learning strategies
are based on the pupils' "cognitive style" with respect to the acquisition
of information, ranging from a very broad (or "global" in their words) and
general style to a highly structured and detailed style. As criteria they
used (differences in) measures of pupil achievement. The results of their
study suggest that both components of teacher behavior have an effect on
pupil achievement. Although their findings regarding the interaction between
teaching style and learning strategies did not reach significance they
identified certain teaching styles that were effective for a particular type
of pupil, for instance, pupils with a "global" learning strategy seemed to
benefit more from a rather structured teaching style, a finding suggesting the
possible relevance of the Aptitude Treatment Interaction model te movement
education. We paid special attention to Van Lier and Smulings' study because
they emphasize the importance of sound models of the teaching process as it
actually occurs in the gymnasium, just as we did in the first section of this
chapter. Only in this way an adequate understanding of teaching can develop.
Kemper et al. (1976b) constructed and applied a system for the assessment of
the professional skill of physical education teachers. To measure differences
in teaching behavior they made use of videotaped lessons which were rated by
experts (supervisors), students of physical education, physical education
teachers, and the teachers who had served as subjects of study. Professional
skill was rated on four criteria, each of them subdivided into two or three
categories, to wit Subject-matter
Organization

(adjustment, methods, and correction),

(formation, safety). Pupils

(work intensity, joy), and

Teacher

(attitude, speech, and explanation/demonstration). The results indicate

21

rather low reliability of the ratings; both test-retest reliability and
intercoder agreement proved te be unsatisfactory.
The above review of research en teaching physical education was confined
te studies making use of observational procedures to assess the teaching
process as it actually occurs in the gymnasium. This review does not claim
to be exhaustive, as we stated earlier. Most research on teaching physical
education took place without study of the actual teaching process. Many
studies have

been carried out which compared or tested the effects of

different "teaching methods" and instructional procedures or which introduced
curricular innovations, mostly using measures of pupil achievement and
attitude as criteria for evaluation (cf. Nixon and Locke, 1973). As referred
to in the discussion in section 1.1 of the present chapter, these studies
took place within the context of the "input-output research model" treating
the gymnasium (or the athletic field) as a black box. Therefore, we focused
the above review on studies of the actual

teaching

process

subscribing te the

point of view expressed by Dunkin and Biddle (l97l*, p. 3) that "it is
the central and most crucial field of research if one wants to learn
something definitive about teaching". In the next section we shall return
to the studies discussed in the above survey.
With respect te research on the behavior of physical education teachers
from

the

pupils'

viewpoint

we have not come across anything worth mentioning.

This is not to say that the pupils' viewpoint has not been taken into account
by researchers in the field. Almost without exception, however, their research
efforts concentrated on the assessment of pupil attitudes toward physical
education as a school subject (e.g.. Wear, 1951, 1955; Adams, 1963; Keogh, I962,
1963; Roche, 1973) or on attitudes toward physical activity (e.g., Kenyon,
1968; Simon, I97I*; Soustrom, 1971*). In Chapter 1* we shall discuss a procedure
for describing teacher behavior from the pupils' viewpoint.

1.3.2. The theoretical orientation of the investigators
A rather striking feature of the process-descriptive systems developed
thus far is their common "theoretical background". As we have seen in the
previous section, Flanders' system and its modifications have been used most
frequently. Actually,the same theoretical background can be recognized in
Bookhout's (1967) approach, although she made use of a different instrument
(OScAR). So, with a few exceptions, the approach is clearly affective

(cf.

1.2.1. and 1.2.1*.): the social-emotional climate of physical education classes
has been the focus of interest te investigators in the field. We agree with
Heinila (1976) that with respect to the teaching-learning process in
physical education this theoretical orientation may be an appropriate one
(which dees not preclude the possible relevance of a cognitive approach!).
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The subject-matter of physical education contains a lot of affective
substance and gives ample scope to stimulate creativeness in the pupils.
With this in mind it is quite understandable that investigators have called
special attention to the assessment of the atmosphere (or climate) in
physical education classes in which the form

of teaching is considered very

important. Recall that representatives of the affective approach (e.g.
Flanders, c.f. section 1.2.1*.) may be considered strong advocates of teaching
strategies that attempt to bring about a minimum of dependence in pupils as
well as a maximum of self-direction. It appears that most investigators
of the teaching process in physical education hold about the same view and
consider the development of the pupils' independence and self-direction one
of the major objectives of teaching physical education. Of course, this
point of view is not new. Many years ago a few philosophical studies indicated
the appropriateness of democratic leadership in physical education (Knapp &
Todd, 1952; Welborn, 1958). An experimental study by Todd (1953) indicated
that democratic methodology significantly decreases the number of
unpopular members in the class. Mosston (1966) also advocates the independence
and self-direction of pupils as a major goal of teaching physical education.
His spectrum of teaching styles, in the words of Nixon and Locke (1973, p. 1227)
"the most significant advance in the theory of physical education pedagogy
in recent history", contains seven kinds of teaching behavior, ranging from
"command teaching" to "problem solving". In "command teaching" the teacher
represents the action, and the pupil the passive recipient. The teacher is
the only one who takes decisions, the pupil becomes a "responding machine"
and is subjected to the teacher's standard of behavior and performance. At
the other end of the spectrum, in the "problem solving" approach, the
teacher presents the problem and the pupil is expected to find the answer
completely on his own. In this strategy, the pupil is invited to find
alternatives, and by physical experiment

chooses the method that best

suits his ability. As viewed by Mosston teaching is a conscious behavioral
pattern which can be learned. Teachers can be taught to behave in alternative
styles and thus affect change in learning styles and gradually propel the
pupil to greater individuality in physical response, social awareness,
emotional strength, and intellectual productivity (Mosston, I966, p. 6 ) .
In Mosston's words teaching should be "a freeing

process,

a process so

deliberately and elegantly developed that the student's dependency on the
teacher gradually diminishes until the free student emerges" (Mosston, o . c ,
p. 17).
Obviously, the theoretical orientation manifest in most of the studies
reviewed which was put forward so eloquently by Mosston, has been influenced
by the Commitment

of progressive education (cf. Dunkin & Biddle, 197't) that
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the "good" teacher is one who is democratic, indirect, or learner-centered,
while a "bad" teacher is one who is autocratic, direct, or teacher-centered.
It remains, however, a matter of speculation whether or not democratic or
indirect teaching styles are really most conducive

to pupil learning and

achievement in physical education. This question has yet to undergo full
experimental testing. A few studies (Veen, I969; Mariani, 1970) suggest
that indirect teaching approaches in physical education may have positive
effects on the level of achievement. On the other hand Finer (I971) found
hardly any differences between the effects of a direct and an indirect
method of teaching gymnastics, with the exception of the superiority of
the indirect method in the development of speed of change of direction and
perhaps balance. Unfortunately, all three studies belong to the "inputoutput variety": none of them examined the actual teaching process by
means of observational procedures.
It may be stated that there is a growing interest in the assessment
of the climate of physical education classes and in the advancement of
teaching styles that attempt te bring about the pupil's independence and
self-direction. However, process-product relationships (cf. section 1.1)
still have received very little investigation. In keeping with our line of
reasoning future investigators of physical education are well advised to
study the actual teaching process. Moreover, they should take care not to
apply findings from classroom research directly to physical education, which
occurs in a broader, freer environment, has a different subject-matter, and
uses movement as an important medium of learning (cf. Bookhout, I967).

1. 3. 3. The justification of a special technique to describe teaching
behavior in physical education

In section 1.3.1. we discussed a number of descriptive studies of
the teaching process in physical education. Although one or two studies
made use of the original versions of classroom observational techniques
to examine the teaching process in physical education, most studies applied
modifications of existing systems or constructed new ones. It may be
instructive to dwell at greater length on a specification of the unique
characteristics of physical education that require special interaction
analysis techniques although to some these may appear rather self-evident.
A number of significant features of the physical education teaching process
cannot be found in classroom teaching. The process in unique both with
respect to its educational objectives and with respect to the important role
played by activity as such. Movement and physical exercise in games and
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I
gymnastics situations largely determine the teacher-pupil and pupil-pupil
interactions. Thus, the teaching-learning process can be conceived of
primarily as an activity situation in which the role of the participants in
the process, i.e., teacher and pupils, is quite different from the sedentary
pattern

of classroom teaching and learning.

As a case in point, let us have a look at the behavior of the physical
education teacher: since movement is both the subject-matter and means of
teaching physical education, many of its teaching behaviors, such as
demonstrating, "refereeing'' or participating with pupils, require that the
teacher move. Comparable teaching behaviors in the classroom, such as
demonstrating correct pronunciation, judging a debate, or participating in
a song, allow the teacher to be sedentary. Besides, gymnasiums and athletic
fields are larger than classrooms. Therefore a physical education teacher has
to move more than a classroom teacher to interact with pupils and to see what
is happening; tlie above example has been borrowed from Bookhout (1967, P- 3l*l*31*?)- As distinct from the classroom situation, communication in the physical
eaucation lesson is not only effected by talk but also by movement and the
social form of the situation (cf. Heinila, 1976). Physical education classes
are often split up into groups, at times to cooperate in the attainment of a
common goal, then again to contend with each other in a rather competitive
atmosphere. For the individual pupil, being a member of such different groupings
implies a rather frequent change in what might be called his "immediate social
environment" which is an uncommon situation compared with the regularity of
orainary classroom life. Most of the studies discussed in 1.3.1- have taken
account of these special features of the physical education teaching process.
Consequently, in most of the systems used one can find categories for the
coding of several kinas of movement

behavior

of) pupils as well as other nonverbal
for coding teacher ana pupil verbal

displayed by teacher and (groups

categories, in addition to categories

behavior. Because of the importance of

pnysical activity as such in physical education, some investigators developed
categories which tase account of the amount

of activity

manifest in the pupils'

behavior (e.g., heinila, 1976; Underwood, 1976). Also, such aspects as the

division

of labor ana responsibility

(splitting up the class into groups,

differentiation in tasks) have been taken into account (cf. Heinila,
1^70).
As we shall see in the chapters to come the measurement of the
various features of the actual teaching process in physical education is
a demanding task. It calls for a thorough training of observers in coding
different types of physical education situations. It should be kept in mind
that the utility of process-descriptive instruments really depends on their
aoility to be used to identify teaching behaviors and/or teacher-pupil

interactions that are associated with various levels of pupil performance
and attitudes. However, before

the answer te this "process-product question"

can be given, it is necessary to develop and to try out the methods and
procedures which are needed for this type of research. Thus, the first task
should be the study of the actual teaching process in physical education in
the form of broad descriptive-analytical studies.
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CHAPTER 2
DEVELOPMENT AND APPLICATION OF
A PHYSICAL EDUCATION INTERACTION
ANALYSIS SYSTEM
2.1. Introduction

In the previous chapter a number of findings that concern the influence
of the teacher on classroom events were briefly discussed. Some of the more
important concepts that have been found useful for describing the teaching
process were explained and a summary of the problems and potentialities of
observational research on teaching was given.
In the Second Handbook of Research on Teaching (Travers, 1973), Nixon and
Locke conclude that the descriptive research in physical education is still in
its infancy (o.c.p. 1226). The research reported on in this chapter can be seen
as an attempt to contribute te the research in this area, since it deals with
the development of a procedure for describing certain aspects of teaching in
physical education in a quantitative manner. Besides, a number of results
obtained with the observation system will be presented and discussed.
The development of the instrument formed part of a multidisciplinary
investigation into the effects of two extra lessons of physical education a
week during a schoolyear upon the physical and mental development of 12- and
13-year eld boys (Kemper

et al., 1971*). In this investigation the lessons

were given by different teachers. Thus, it became apparent that evaluations of
their teaching styles had to be made; considering the "teacher effect" as a
potential intervening variable between the application of the treatment and
changes in the dependent variables, as measured on the pupils, could greatly
increase the interpretability of the results of the investigation.
Based on the FIAC of Flanders (1970), a system of interaction analysis was
designed to observe and assess teacher behavior in physical education, with
the emphasis on the measurement of nondirective and directive aspects of
teacher behavior.
In reference to the paradigm for studying teaching in classrooms (Rosenshine &

Furst, 1973, p. 122-123), the study reported in this chapter should be considered
the very first step in the descriptive-correlational-experimental loop as
defined by these writers. The development of a descriptive-analytic observation
system will be the main objective, for the time being.

2.2. The instrument

2.2.1. Genesis of the categories of the instrument
Previous to describing the instrument as it was used in this study, it seems
appropriate to give an outline of the most important steps that ultimately
resulted in the PEIAS as it is presented in Table 2.
Under the guidance of two psychologists the process went as follows:
l). In order to assess and interpret the behavior of teachers as accurately
as possible, a number of students of physical education was trained with
the help of a "counseling pretest" (Porter, I965). This procedure aims at
the differentiation between various types of behavior, such as "evaluative",
- "interpretive", "supportive","probing and understanding", etc. In this way
the students were trained to discriminate between various aspects of a
spoken or written text.
2 ) . The next step was a careful scrutiny of written excerpts of some of the
lessons of physical education as given by the teachers participating in
the investigation.
This scrutiny was carried out by using Flanders' FIAC as a starting-point.
3 ) . Afterwards, several ideas were put forward concerning the contents of a
system of interaction analysis fit to be used in a physical education
context.
1*). Written excerpts of physical education lessons were divided into time
units, and two or three of the most promising "blueprints" of the PEIAS
were tried out by the students on these samples.
5). Finally, after reaching agreement regarding the version to be used in the
investigation, several try-out observations were carried out. Each student
coded samples of videotaped lessons of physical education. These exercises
were continued until a satisfactory degree of "intercoder-agreement" had
been reached, (A more methodological account of inter- and intracoder
agreement is given in section 2.1*. 1. and 2.1*. 2.).

2.2.2. General description
The emphasis in the Physical Education Interaction Analysis System (PEIAS),
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as in the Flanders Interaction Analysis Categories system (FIAC), is on the
verbal behavior of the teacher, taking the act of teaching to a large extent
to be a verbal interaction between teacher and pupils. In modifying the FIAC
to make it fit in a physical education context, it seemed necessary to extend '
the 10 verbal categories of the FIAC to 17 categories in the PEIAS, including
certain nonverbal behavioral events, characteristic for physical education.
As in the FIAC, the major feature of the PEIAS lies in the analysis of initiative
and response, which is a characteristic of interaction between two or more
individuals. In such interaction situations "te initiate" means to make the first
move, to lead, to introduce an idea or concept for the first time, to express
one's own will. "To respond" means to take action after an initiation, to
counter, to react to ideas which have already been expressed, to conform or
even to comply to the will expressed by others.
Following Flanders, we expect the teacher in most situations to show more
initiative than the pupils. For this reason 13 out of 17 categories are assigned
to discriminations among teacher behaviors.
In choosing Flanders' approach to classroom research we have, as already stated
in the previous chapter, chosen for an assessment of the social-emotional

climate

in the classroom, defining the influence of the teacher as consisting of two
aspects:
Directive

influence

(initiation)

: The

teacher states his own opinion or ideas,

directs the pupils' action, criticizes his behavior or justifies his own
authority or use of that authority.
Nondirective

influence

(response):

The teacher solicits the opinions or ideas of

the pupils, applies or enlarges on those opinions or ideas, praises or encourages
the participation of the pupils, or clarifies and accepts their feelings.
(Flanders, 1967a, p. 109).
The FIAC is shown in Table 1 and the PEIAS in Table 2. (For convenience, the
version of the FIAC reproduced here is from Flanders' main book (1970).
In this version the terms "indirect" and "direct" influence have been replaced
by the terms "response" and "initiation" with respect to teacher-talk).

2.2.3. Detailed description: the categories of the PEIAS and discussion of
differences with the FIAC

Teacher behavior: nondirective
category

(response)

1: Acceptance of feelings, ideas and actions of pupils; praise

and encouragement; collectively, to the group as a whole or more than one
pupil at a time. Examples: a. "You all did a very good job"; b. "I
understand that everybody is very tired now, but ....". As for praise and
encouragement, they may consist of single words, e.g.: "Excellent" or "Good",
etc.

Ta"ble 1

Categories provided in the FIAC

1. Accepts

feeling.

Accepts and clarifies an attitude or the feeling

tone of a pupil in a nonthreatening manner. Feelings may be
positive or negative. Predicting and recalling feelings are
included .
2. Praises
Response

or encourages.

Praises or encourages pupil action or

behavior. Jokes that release tension, but not at the expense
of another individual; nodding head, or saying "Um hm?" or "go on"
are included.
3. Accepts or uses ideas of pupils.
Clarifying, building, or developing ideas suggested by a pupil.
Teacher extensions of pupil ideas are included but as the teacher
brings more of his own ideas into play, shift to category five.
h. Asks

Teacher Talk

questions.

Asking a question about content or procedure,

based on teacher ideas, with the intent that a pupil will answer.
5. Lecturing.

Giving facts or opinions about content or procedures;

expressing his own ideas, giving his own explanation, or citing
an authority other than a pupil.
6. Giving
Initiation

directions.

Directions, commands, or orders to which a

pupil is expected to comply.
7. Criticizing or justifying

authority.

Statements intended to change pupil behavior from nonacceptable
to acceptable pattern; bawling someone out, stating why the
teacher is doing what he is doingjextreme selfreference.
8. Pupil-talk—response.
Response

Talk by pupils in response to teacher.

Teacher initiates the contact or solicits pupil statement or
structures the situation. Freedom to express own ideas is limited.

Pupil Talk
9. Pupil-talk—initiation.

Talk by pupils which they initiate;

expressing own ideas; initiating a new topic; freedom to develop
Initiation

opinions and a line of thought, like asking thoughtful questions;
going beyond the existing structure.
10. Silence

Silence

or confusion.

Pauses, short periods of silence and periods

of confusion in which communication cannot be understood by the
observer.

(From N.Flanders, Analyzing

Teaching

Behavior^

1970, Addison-Wesley,Reading

Mass.).

category

2: Like 1; individually. Examples: a. "Well done Bill"; b. "Good

for you John, you remembered the exercise ve did last week, didn't you".
The FIAC uses three categories to describe accepting behavior of the
teacher, the PEIAS only one. The distinction made between collectively and
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Table 2

Categories provided in the PEIAS

1. Acceptance of feelings, ideas and actions
of pupils; praise and encouragement;
collectively,

Nondirective
influence
(reBponse)

2. Like category 1, individually
3. Taking part in game or a performance;
without verbal
h.

behavior of the teacher.

Giving assistance to the pupils in every
way; without verbal behavior of the teacher.

5. Asking "broad" questions.

Teacher _
behavior

6. Asking "narrow" questions.
7. Lecturing or instructing, giving specific
directions; {the majority of the) pupils
are inactive.
8. Demonstration of a performance by the
teacher; without verbal behavior of the
teacher.

Directive
influence
(initiation)

9. Like category 7; (the majority of the)
pupils are in action.
10. Giving general directions, commands and
orders to which a pupil is expected to
comply.
11. Explicit

stimulation; no immediate

reference to the content of the lesson.
12. Criticizing and neglecting of feelings,
ideas and actions of pupils; collectively.
13. Like category 12; individually.
ih.

Action and performance of the pupils;
without verbaJ. behavior of the teacher.

15. Demonstration of a performance by a pupil,
answers to "narrow" questions; without
verbal behavior of the teacher.

Pupil
behavior

16. Initiative of pupils in all possible ways;

Initiation

answers to "broad" questions.
Residual category; to be used with silence
and confusion.

individually in the categories 1 and 2 needs an explanation: generally,
lessons in physical education are performed rather collectively, i.e. in
large gymnasiums with impersonal remarks in an "objective" atmosphere.

Especially in such an atmosphere, the teacher's individual approach is
indicative of his degree of attentiveness for the pupil(s).
category

2: Taking part in a game or a performance; without verbal behavior

of the teacher.
category

4: Giving assistance to the pupils in every way; no verbal behavior.

Example: The teacher assists at leaping the buck.
The categories 3 and 1* are introduced as nondirective instances of teacher
behavior, because they are specific to physical education and because they are
examples of situations which reduce the social-emotional distance between
teacher and pupil.
category

6: Asking "broad" questions. Example: "Who has another idea he would

like to add?".
Category 5 is considered an instance of nondirective teacher behavior
because there is an opportunity here for pupil initiative, as opposed to the
next category where this opportunity is virtually nonexistent. The FIAC does
net make the distinction, although a difference between broad and narrow is
mentioned.

Teacher behavior: directive
category

(initiation)

6: Asking "narrow" questions. Example: "How many tim.es did you leap

the buck?".
category

7: Lecturing and instructing, giving specific directions; (the

majority of) pupils are inactive and listening. Examples: a. "Presently
we are going to work on the parallel bars and it is important to
b. "In playing football you never may

";

".

category

8: Demonstration of a performance by the teacher; no verbal behavior.

category

9: Like category 7; (the majority of ) pupils are in action.

Example: "New try to run faster".
The distinction between category 7 and category 9 is an appropriate one,
because of the importance of activity as such in physical education.
category

10:

Giving general directions; commands and orders to which a pupil

is expected to comply. This category has been copied from the FIAC.
It deals with directions that are not directly related to the instructive part
of the lessen. Examples: a. "Put the benches to the horizontal bars"; b. "When
I'm talking please listen and be silent".
category

11:

Explicit stimulation; no immediate reference to the content of the

lessen. This category is introduced because it appeared from the training of
the observers that certain stimulating remarks of the teacher could not be
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classified under other categories. These remarks are mostly referring to some
external criterion. Example: "Come on boys, let's keep it up, we're not in an
old people's home here!".
category

12:

Criticizing and neglecting of feelings, ideas, and actions of

pupils; collectively, to the group as a whole or more than one pupil at a time.
Examples: a. "One of the troubles is that you don't listen to my instructions";
b. "I had expected a little bit more sportsmanship from you.".
category

13:

Like category 12; individually. Examples: a. "Don't keep harping

on that Richard"; b. "Once again John, keep your mouth shut!".
The distinction between the categories 12 and 13 was made on the same
grounds as the one between the categories 1 and 2.
In'this case too, there exists a psychological difference between a critical
remark addressed te the group as a whole or addressed to an individual pupil.

Pupil behavior:
category

response

14: Action and performance of the pupils; without verbal behavior of

the teacher. It should be evident that in a physical education context action
and performance of the pupils are behavioral events that are important by
themselves. The introduction of this category can be considered as an important
departure from the FIAC, because it codes a significant behavioral event that
is strictly nonverbal. In the FIAC this behavior would be classified under
silence or confusion.
category

15: Demonstration of a performance by a pupil; answers to "narrow"

questions; without verbal interference of the teacher.
In both cases the pupil responds to teacher- initiated behavior.

Pupil behavior:
category

16:

initiation

Initiative of the pupils in all possible ways; answers to "broad"

questions. Examples: a. "Sir, we've done some very strenuous exercises up till
now, I think we should play football", b. "Sir, how about playing a match against
the loth grade next week?". This category is meant to classify all behavioral
events, initiated by the pupils, that go beyond or depart from the existing
"narrow" teacher-pupil interaction in the classroom.

Silence/Confusion
category

17: Residual category; to be used in silence or confusion, in which

communication cannot be understood or coded by the observer.
In general, the categories bordering on the dividing lines in Table 2 can
be considered "transitional", e.g. the categories 5 and 6. Whenever "without
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verbal behavior of the teacher" is added, this means that the verbal interference
of the teacher should be classified under the appropriate category, because of
the prominence of verbal interaction in the PEIAS.
On the whole, then, the most important modifications and elaborations of
the FIAC include the following:
1) Regarding nondirective influence, we have added the categories 3 and 1+,
respectively taking part in a game or performance and giving assistance to
pupils, both without verbal behavior of the teacher. These categories are
considered specific to teacher behavior in the gymnasium and can be conceived
as instances of situations which (possibly) reduce the social-emotional
distance between teacher and pupil.
2) As for directive influence, we have added the categories 7, 8, 9, and 11
respectively lecturing and instructing while the pupils are inactive,
demonstration of a performance (nonverbal), lecturing and instructing while
the pupils are active and explicit stimulation.
3) With respect to pupil behavior, we defined three new categories, lU, 15,and
l6 respectively action and performance, demonstration of a technique, and
pupil initiative. On the other hand the FIAC and the PEIAS share several
important characteristics:
a) Beth systems are meant to be totally inclusive and mutually exclusive
with respect to the behavioral events that are coded by the categories.
1
b) Both systems are characterized by "low-inference" , i.e. the categories
code behavioral events that are specific, well-defined and directly
observable. Some degree of interpretation is inevitable, of course, but
both systems attempt to keep the amount of interpretation to a minimum by
abstracting all

the behavior of teacher and pupils into categories.

2.3. Methods and procedures

2.3.1. Procedure of observation
In recording the interaction in the classroom, observers usually tally the
displayed behavior with

a constant time interval, e.g., three seconds in the

FIAC. The approach in the present study made use of a specially developed
computer program for sampling videotaped behavior in real time.
Observers ceded the displayed behavior by pressing a key on the keyboard of
a teletype, connected on-line with a LAB 8/e computer (Digita]), while a
videotaped lesson was presented on a monitor. The numbers of the PEIAS
categories were indicated on the keys of the teletype (see Figure l). The
observer hears through a headphone and sees on the monitor what is said and
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done by teacher and pupils. He presses a key only when the interaction changes.
The computer was programmed to record every

second

the key that was "on",

until the observer pressed another key. The choice of this 1-second interval was
based on the rationale that in this way the coding of very short statements or
behavioral events would be possible, so that not only the time, but also the
frequency of behavioral events could be kept up with accurately.
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00000^
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Fig.l. Keyboard of the teletype with the numbers of the 17 categories.
2.3.2. Data analysis
Whenever a videotaped lesson had been coded in the above described way, a
computer program sampled the behavior in real time and transformed the coder's
responses into a transition matrix suitable for statistical analysis. The matrix
consists of 289 cells (17 x 17).
(see Table 3, for an example of the coding of an arbitrarily chosen lesson of
physical education). The 17 diagonal cells are the steady-state

cells,

coding the

behavior (in real time, i.e. in seconds) that was displayed for longer periods of
time in one category. The other cells are the transition-cells,

lying on both

sides of the main diagonal, coding the number of switches from one category to
another, a switch being counted as one second. The column totals can be expressed
as a percentage of the teacher and pupil behavior during the whole of the lesson
simply by dividing the column total belonging to a certain category by the total
number of seconds in the matrix.
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Table 3

Matrix with steady-state cells (diagonal, from upper left te bottom right) and
transition-cells: example of the coding of a lesson of physical education
1

2

1
1

3

h 1

5

6

7

8

9

e

2

10

11

12

13

1")

2
56

2

12

15

16

17

3

2

U

'
1

2

3

3

'*

1

5

1

86

1

2

7

1.2

6
7

1

a

1

1

•168

6

IS

6

11

1

10

1

228

l".

1

I*

1

19

3

12

2

2

2

11

1
2

7

8
9

18

2

1
1

2

1.

60

321

2

21

1

15

1
3

15

1

17

5

2

7
1

16

2

1

1

71

21.

5

1

6

3

7

51

15

5

7

318

375

9

1

1

1

9

5

10

1

11

1
4

1

1

601

17

1

0
22

8
7

13

1

8

1

l".

1

1.

1

12
13

l".

7
33

1

17

3

15
16

39

1

Tot

11

67

%

0.5

3.6

0

0 .0 3.0

3.9

12

523

18

0.5

21 .9

0.8

30

13.3 15.7 1 .3

9

E

O.".

0.3

715

29.9

58

58

2.'»

2 .'<

6

17

7

Tot.

0.3

%

In using the matrix to determine general aspects of classroom interaction,
simple ratios and measures can be calculated. Which ratios or measures are
. . .
2
used, of course, depends on the specific aims of the research . In our
investigation we used the following:
1 ) The column

totals

of the categories of each teacher, expressed as a

percentage of their teaching behaviors as a whole (averaged over the
total number of lessons observed). In this way teachers can be compared
in a broader sense and specific characteristics of their teaching styles
can be detected.
2) Another method of comparing teachers using the PEIAS is to calculate what
percentage

of the interaction is spent on teacher behavior, pupil

behavior, and silence or confusion.
Because of the importance we attach to social-emotional aspects of teaching
behavior (nondirectiveness), the following measures were chosen:
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3) The N/D-ratio;

this ratio is a quotient of nondirective (N) and directive

( D ) teaching behavior, calculated by the sum of the categories 1 through
5

divided by the sum of the categories 6 through 13.

1*) The acceptanoe/critiaism-ratio;

this ratio is calculated by the sum of the

categories 1 and 2 divided by the sum of the categories 12 and 13. In
calculating this ratio we did not use the column totals of these categories,
since they code mainly behavioral events consisting of rather short
statements made by the teacher. Instead, the frequency

of

ocaurrenae

of the

behavior was counted, by subtracting the number of seconds in the steady-state
cells from the column totals of the categories.
5) The percentage

of pupil

initiative,

as assessed in category l6. This category

expresses what might be called the permissiveness of a teacher with respect to
spontaneous pupil behavior.

2.3.3. Dp.ta collection
Four male teachers (age between 28 and 32) took part in the before-mentioned
(see section 2.1.) multidisciplinary investigation into the effects of two extra
lessons of physical education a week during a schoolyear upon the physical and
mental development of 12- and 13-year old boys (Kemper

et al. , 197't). Each of

them taught one of the four first forms of a secondary school in Amsterdam.
Two classes constituted the experimental group [n = 3 3 ) , with teachers B and C,
the other two classes constituted the control group [n = 3 7 ) , with teachers A
and D. In a pretest-posttest control group design, the experimental group got
five lessons of physical education a week, the control group the normal three
lessons. To assess the possible influence of the teacher as an intervening
variable, a sample of eight lessons was taken out of the total number of
lessons given in the course of the schoolyear (175 lessons for the experimental
group, 105 for the control group) and recorded on videotape.
The recordings of the lessons were made with a fixed camera (Sony AV-3670-CE),
placed in the equipment area which is situated on the short side of the
gymnasium. From this place almost all of the gymnasium could be covered by
using a wide angle lens. Teacher talk was recorded telemetrically by using a
microphone attached (invisibly) to the clothes of the teacher. Therefore,
pupil talk could be caught only diffusely.
The lessons chosen contained several topics in the physical education curriculum
and were spread over the schoolyear. They were the following, identical for each
teacher:
1) Basketball, dribbling; rings, tumbling; ball hitting
2) Horizontal bar
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3) Obstacle gymnastics, with the aid of parallel bars
1*) Ladders, locomotion while hanging
5) Vaulting box

i

6) Handstand with the aid of mats
7) Basketball, playing
8) Different apparatus
To measure differences in teaching style only, all of the lessons were predesigned
as far as the subject-matter of teaching was concerned and given by the teachers
in the same working order. As te the style of teaching no instructions were given.

2.3.1*. Selecting and training observers
The original PEIAS was developed by having observers write down a detailed
record of what teachers were doing in the gymnasium. The training program
involved exercises in categorizing written examples of teacher behavior in
physical education, discussion of the operational definitions of the categories,
practice coding of videotaped lessens en the keyboard of the teletype, and
discussion of coding problems with the trainers. Preliminary reliability studies
indicated that 17 categories permitted the best description of events that would
be expected to occur in physical education classes.
In this way, the categories would be clearly defined, distinct and reliable.
The five observers which participated in the study all came from the area of
physical education: three of them were graduates of the Amsterdam Academy of
Physical Education, the other two were third- and fourth-grade students of the
same academy. On account of technical and organizational reasons, it was not
feasible to train the observers up to the point where a high degree of
intercoder agreement would exist, as, of course, should be done. However,
because of the objective to compare the four teachers concerning aspects of
their teaching styles in this exploratory study, it was decided to use the five
observers, all

of them coding each of the 8 videotaped lessons.

In the next section the outcomes of a post-hoc analysis of intercoder
agreement will be discussed as well as some results pertaining to intracoder
agreement.

2.1*. Results

2.1*.1. Intercoder agreement
The objectivity of the instrument, operationalized as the degree of
intercoder agreement, was assessed with the help of the Kendall coefficient
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of concordance, W (Siegel, 1956). This coefficient is a measure of the
relation among several rankings of n objects or individuals. The following
method was employed: per

category

and per

observer

the total number of

observations, summed over the sample of eight lessons (identical for each
teacher), was ranked over the four teachers. As can be seen in Table h,

the

Table 1*

Kendall's W per category of the PEIAS as a measure for intercoder agreement

Categories

1 Acceptance, collectively
2

Column totals

Frequency totals

I.OO"'^

1.00^*

.86"''

.91* * ^

Acceptance, individually

3 Joining a game
1*) Giving aid

.30

5 ) Broad questions

.61 '^

6)

Narrow questions

.90 '"'

7
8

Instruction inactive

.79*^

Showing a technique (teacher)

9

Instruction active

.58^
.91**^

.52^^

10 Giving directions

.86"-''

11

.26

Explicit

stimulation

12 Criticizing, collectively

.85**

.Sl*'^

13

.90 '**•

.71^^*

Criticizing, individually

ll* Action and performance

.75 "'^
1 .00 '^*

15
16

Showing a technique (pupil)
Initiative and answers te broad q.

.90 * *

17

Silence or confusion

.78 '^^

* p

<.05;'"^

p < .01

five observers showed high agreement concerning their rankings of the four
teachers on most of the categories. Three categories yielded a value of W
significant at the .05 level and 12 categories a value of W significant at
the .01 level. Only two categories ( 3 and 11) yielded a nonsignificant value of
3
W . As the table shows,!/ was calculated also on the frequency
totals
of the
categories 1, 2, 12,and 13- This was done because of the importance of these
frequencies in making up the acceptance/criticism-ratio. The intercoder
agreement on the frequencies was satisfactory.

Thus, in using Kendall's measure it could be shown that the intercoder
agreement on most of the categories of the PEIAS was rather high. A high or
significant value of W, of course, does not

mean that the rankings observed

are correct: in fact, Kendall's W statistic tests for ranking agreements
which depart from a random assignment (i.e. the sum of the teachers'
rankings on each category should be the same differing only by sampling
variation). In this special case, the ranking of the teachers based on
independent observations of five observers served more or less as an
"objective" one, because a relevant external criterion does not exist.
Another way of assessing observer agreement is by the use of analysis of
variance techniques, which allow for making comparisons between variance
components from several sources, e.g. teachers, coders, teacher-coder
interactions, etc. The discussion of these problems, however, will be
postponed since Chapter 3 is largely devoted to them.

2.1*.2. Intracoder agreement
For the assessment of intracoder agreement we used Scott'SIT ( Scott,
1955; Flanders, 1967b). With intervals ranging from several months to 3
weeks, the observers receded randomly chosen lessons, one for each of the
1* teachers. For organizational reasons it was not possible to compute
agreement scores for observer 1 and observer 5; because of the same reasons
one of the receding sessions of observer 2 fell out. On the

Table 5

Intracoder agreement, calculated with Scott's IT
Observer

Interval of
3 months
lesson 1*,
teacher A

Interval of
2 months
lessen 5,
teacher C

Interval of
1 month
lesson 7)
teacher B

I n t e r v a l of
3 weeks
lesson 8,
teacher D

2

—

.7U

.714

.91

3

.81

.77

.91

.67

U

.85

.75

.83

.90

whole, the Scott coefficierts of the 3 observers were reasonable and
indicative of an acceptable degree of intracoder agreement, (see Table 5 ) .
Scott's measure, still used by many researchers in the field, yields a
rather gross agreement index, since it is based on comparisons of column
totals of all the categories of an observation system at the same time.
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Here too the use of analysis of variance techniques is a better means of
assessing intracoder agreement (see Chapter 3 ) . Proper use of Scott's
coefficient can be made in exploratory research or in observer training
programs, to assess intermediate levels of intercoder agreement which must
be estimated rapidly.

2.1*.3. Interteacher differences

Table 6

Percentage per category per teacher, calculated over the column totals of
8 lessons
Teach er

A

B

.7
li.l

Category

1. A c c e p t a n c e , c o l l e c t i v e l y
2,

Acceptance,

individually

6. N a r r o w

questions

7. Lecturing,

inactive

8 . D e m o n s t r a t i o n by

teacher

9. L e c t u r i n g , a c t i v e
10. G e n e r a l
11. E x p l i c i t

directions
stimulation

12. Criticizing,
13. C r i t i c i z i n g
lU. A c t i o n and

collectively
individually

performance

15. D e m o n s t r a t i o n by
16. Pupil

initiative

1 7 . S i l e n c e and

Total

pupil

confusion

.5

•9

6.3

2.8

.1

.2

.7

1 .0

1 .0

.3

.6

.2

.3

.8

•9

M

.8

1.3

15.0

iij.g

19.9

U. G i v i n g

assistance

1.7

2.I4

. 1

questions

D

.0

3. T a k i n g p a r t in a g a m e

5. Broad

C

20.9

1.6

1 .2

1.6

1 .0

12.5

20.3

19.it

16.1

lit.2

11 .2

1U.3

15.8

1 .0

.7

1.2

•9

.3

1.5

.7

.7

2.8

l.lt

37.5

32.lt

31.3

1.6

1.3

2.3

2.3

.7

2.7

1.3

3.9

1.5

2.9

2.It

l.lt
33.6
•9

100?

100?

100?

1 .1

100?

il/= 16271, 17051, I763I* and 1901*6 seconds, respectively, for teacher
A, B, C and D.

Table 6 reveals that the percentage of the interaction spent in teacher
behavior is almost the same for the 1* teachers: 59-6, 59-0, 60.8, and 62.8
for A, B, C, and D, respectively (the sum of the percentages of the categories

1 through 13 yields the percentage of teacher behavior). Directive categories
like lecturing (7 and 9 ) , giving directions (10), and action and performance
(lU) include about 80 percent of the behavior displayed,a

finding which can

almost be considered "normal", (cf. Dunkin & Biddle, 1971+; Flanders, 1970;
Nygaard, 1972). In comparing the 1* teachers, the lack of questions asked is
rather conspicuous. Teacher B asked the fewest questions {.6%),

teacher D

the most (2.1^). As for the instructing categories (7 and 9)5 teacher A and D gave
more instruction while the pupils were inactive than while they were active,
whereas the reverse holds for teacher B and C.

Table 7

Three social-emotional measures, calculated for each of the 8 coded lessons

r\^
Teacher
Lesson

Nondirective/dir ective
ratio
A
B
C
D

Acceptance/criticism
ratio
A
B
C
D

Pupil i n i t i a t i v e ! ? }
A

B

C

D

^ ^ ^
.06

lit

.03

.Olt

2

.10

17

.05

.12

l.ltl

3

.17

27

.11

.11

3.ltlt

It

.1 1

SO

.05

.05

5

.12

18

.11

.13

1

2.1t1

6.00

.35

1.03

.lt6

50

l.llt

.5lt

.77

3.39 2.56

58

l.ltO

.81t

It.92 2.17

2.32 2.02 1 Olt

2.30

.78

1.96

lt.lt3

.66

1.1t8 2.02

9lt

3.ltlt 1.58

5.06

9.06 1.31

3.97 It.66

66

2.76 1.50

12.75

6

.16

31

.16

.lit

2.30 10.57 1.80

3.87 3.12

lt6

2.lt2 1.52

7

.09

13

.06

.08

2.76

9.05 1.02

2.Its 1.81t

26

3.98 2.20

3.63

2.59

lt.1

8

• 09

08

.01*

.09

X

.11

19

.08

.10

2.87

3

.Olt

08

.05

.Olt

1.15

l.7lt

90

It.36 1.30

7.1t2 1.07

2.82 2.30

67

2.71 1.28

3.61

1.18 1.22

27

1.15

.5lt

.61t

.51"

* see section 2.3.2.

Comparing the 1* teachers with regard to nondirective aspects of their
behavior. Table 7 shows that the nondirective/direotive ratio reveals a
rather large difference between teacher B (S = .19) and the other teachers
A, C and D (with means of .11, .08, and .10, respectively), among whom there
existed smaller differences. The acceptance/criticism ratio again pointed to
differences between teacher B {x = 7.1*2) and his colleagues. Teacher A and D
displayed about the same behavior (with means of 2.87 and 2.82, respectively),
whereas teacher C {x = 1.07) was the only one whose criticism score almost
equalled his acceptance score. This made the difference between B and C
rather large. The percentage of pupil initiative, as assessed in category 16,
once more yielded the largest difference between teacher B (^ = .6T%) and
teacher C (x = 2.1\%).
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So, with regard to nondirective behavior, the teachers

B and C proved to be each other's opposites on the three social-emotional
measures. It is important to note that they were connected with the two classes
that made up the experimental group used in the main investigation. In view of
the exploratory character of the results and the rather small part of teacher
behavior reported in Table 7, extensive statistical analyses of the interteacher differences were omitted. One analytical test of the significance of
the differences between teacher B and C was performed, however. Wilcoxon's
two-sample test on the data of Table 7 revealed that the teachers B and C
differed significantly on these three measures ( p < .01), while teacher A
and D (who taught the control group) differed only on pupil initiative
( p <.05).
How far the discrepancy between the two "experimental" teachers interfered
with the effects of the two extra lessons of physical education remains a
matter of speculation:
a) First, since the PEIAS is net yet standardized or validated, it was not
possible to indicate the absolute position of each teacher on the
(hypothetical) continuum directive-nondirective.
b) Consequently, it was not possible to say anything definitive about the
meaning of the interteacher differences.
c) Finally, it is not known which ratio between directive and nondirective
teacher behavior is most conducive to learning in physical education.
Nevertheless, an attempt was made to relate teacher behavior to the
psychological and physical growth of the pupils. On the whole, this
exploratory analysis showed that the discrepancy between the teachers B and C
possibly masked the effects of the extra lessons on a number of pupil
variables (Kemper

et al., 1971*, p- 219 ff.).

2.1*.l*. Some additional results
The number of measures which could possibly be extracted from the data
set collected en 8 lessons of 1* teachers is limited only by the researcher's
imagination. In the preceding section those measures were presented which
more or less directly followed the choice made in section 2.3.2. on data
analysis. They are, of course, not claimed to be exhaustive, although they
are among the more obvious measures one might want to compute.
In using the matrix to bring to light more specific aspects of classroom
interaction, a few interesting results turned up. It is significant that at
least 85^ of the

interaction between teacher and pupils was coded in the

steady-state cells (computed on all 8 lessons)! The exact figures for the
1* teachers are as follows: teacher A and B 85^ each, teacher C and D 87^
each. It can be concluded that the number of transitions from one category
^

•

1*

to another is no more than 13-15% of all coded interactions . The primary

transition (interaction) pattern is 9-l'*-9) i.e., "lecturing, active" followed
by"action and performance", followed by "lecturing, active". A second
frequently occurring pattern is 10-lU-lO, i.e.,"general directions" followed
by "action and performance", followed by "general directions". In fact, for
each of the teachers more than 50^ of all transitions consisted of switches
to and from category

ll*, i.e.,action and performance. With respect to the

remainder of the transitions, teacher A distinguished himself from the other
teachers by the transition pattern ll*-ll-llt, i.e., "action and performance"
followed by "explicit stimulation", followed by "action and performance".
Teacher B distinguished himself by a more frequently occurring pattern
9-2-9 or ll*-2-ll*, i.e., "lecturing, active" followed by "acceptance, individually",

followed by "lecturing, active",and "action and performance" followed

by "acceptance, individually", followed by "action and performance". As to
teachers C and D, the transitions were more evenly scattered among the
remainder of the transition cells, so that a characteristic pattern could not
be discerned.

2.5- Discussion

The PEIAS contains many categories each of which defines a relevant
variable. It is net unusual in research to create new variables by adding
together the scores on several individual categories, sometimes without
determinirg whether the categories are actually interrelated. Factor-analytic
procedures, however, are the most common techniques for discovering the
interrelationships among variables and they have been used in a number of
studies of classroom behavior to derive a smaller set of variables from the
original categories (Medley and Mitzel, 1958; May and Devault, 1967;
Emmer and Peck, 1971). In this way, it is possible to determine empirically
the dimensions underlying the observation system. Moreover, users of the
system will have a better understand.ing

of the variables which the

observation system actually measures. It should be kept in mind, however,
that in these studies large numbers of observations were made of many teachers.
The present study emphasized the development

of an observation system and its

application in physical education. The combination of categories on an
empirical basis, i.e.,an attempt to determine the dimensionality of the system,
remains an important issue for future research, since in this study only four
teachers were involved.
In discussing the results obtained with these teachers. Table 6
revealed that lecturing and giving directions en the part of the teacher,
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and performing tasks on the part of the pupils, included about 80^ of the
behavior displayed in the course of 8 lessons.
The remaining 20^ we considered very important, since within the 8o percent
the behavior of the teachers was almost the same. Table 7 revealed that the
"experimental" teachers B and C were each ether's opposites on the three
social-emotional measures. It is interesting to note that ratings of the
professional skill of the 1* teachers yielded about the same result: experts
in physical education rated teacher B as the most professional on a number
of criteria and teacher C as being 'the least professional of the 1* teachers.
Teacher A and D were somewhere in between but closer to teacher B (Kemper
et al., I97I*, p. I3O-I3I). On the other hand, however, pupil ratings of the
1* teachers showed that teacher C scored highest on a number of social-emotional
rating categories and second to teacher B, with a very small difference, on
a number of professional rating categories. (Kemper

et al., I97I*, p. 157-158).

Teacher B, by the way, earned the lowest score in pupil ratings of the
social-emotional aspects of teacher behavior, whereas PEIAS results showed
him to be the most nondirective one of the 1* teachers (with the exception
of pupil initiative, probably a very important aspect in the eyes of the
pupils!). It can be concluded that diversity

of operational definitions in

the quantification of variables within the same study is, at least, a very
desirable form of assessment, especially in research areas where one is apt
to jump to unwarranted conclusions on the basis of results which are at best
exploratory.
As stated before, since the PEIAS has not yet been standardized er
validated, it is not possible te indicate the positions of the teachers
on a (hypothetical) continuum directive-nondirective. Comparison with
results from the classroom climate area is hazardous, because 99^ of the
studies were carried out in the so-called "intellectual" schoolsubjects in
ordinary classrooms. Physical education is totally different, not only
because of other curriculum materials and subject-matter, but also because
of the difference in physical environment, i.e. the gymnasium or outdoors.
So, normative expectations regarding teacher behavior simply cannot be made.
Yet, it may be illustrative to compare the category percentages of the
teachers in this study with percentages reported by Amidon & Flanders
(1967b,pp. I37-I39) pertaining to results obtained with large numbers of
high school teachers, and with percentages reported by Nygaard (1972,
pp. 3-1*), obtained with 1*0 teachers of physical education.
Amidon and Flanders as well as Nygaard made use of the FIAC, so that some of
the results have been rearranged to make comparison with PEIAS percentages
possible.

Table 8

Comparison of category percentages obtained in several studies

Behavioral unit

PEIAS

FIAC

(CateRory)

Categories

Categories

It Teachers in t h i s study
A
B
C
D

ItO Teachers

Amidon-P^landers

(Nygaard)

Indirect Direct

Acceptance

1 +2

1+2+3

It.8

8.0

2.9

3.7

It.6

11.5

It. 1

Asking Questions

5 +6

It

1.5

.6

1.1

2.1

3.9

11.0

8.0

Lecturing

7 + 8 + 9

5

35.0

36.5

35.9

37.0

58.lt

25-50

Giving d i r e c t i o n s 10

6

lit.2

11.2

lit.3

15.8

9.3

It. 0

8.0

Criticising

12 + 13

7

2.3

1.0

It.3

2.1

2.6

1.0

5.0

Pupil I n i t i a t i v e

16

9

2.3

.7

2.7

1.3

6.9

25-50

not reported

Comparing the percentages of the physical education teachers with the
Amidon-Flanders data, one might gather that teaching in physical education
is extremely directive, with a lot of teacher-initiated behavior. Nygaard
computed an "overall" nondirective/directive ratio with a value of .122
(computed for male teachers only, the ratio was .107).

Table 7 shows that

teacher A, C,and D are very close to this value, whereas teacher B (.19) is
a little more nondirective. However, the justification of the image of the
lesson of physical education as extremely directive will rest upon an
examination of the objectives of the lesson and no value judgnent can be
made without reference to them.
In the PEIAS, both teacher and pupil behavior are coded in verbal and
nonverbal categories. In this way, overlap of teacher and pupil behavior
sometimes is inevitable. In our system the problem was evaded by considering
teacher behavior the most prominent. Thus, the categories in which pupil
behavior is coded do not always reflect the real situation during lessons.
There exist other solutions to this problem, e.g. either ceding teacher
and pupil behavior separately by two observers, er by one observer coding
teacher and pupil behavior successively (Medley & Mitzel, 1963).
In the study described in this chapter, five observers were used for coding the
teachers'

behavior. This was done on account of the fact that preliminary

training up te a point of satisfactory intercoder agreement was not feasible.
otherwise, two or three observers should be sufficient. The post-hoc
analysis of the degree of intercoder agreement, performed by using Kendall's
W statistic proved that teacher scores on most of the categories of the
PEIAS could be ranked in a non random fashion (i.e. systematically) by
the five observers. Admittedly, this is a rather gross assessment procedure.
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In studying intercoder agreement we should rather be interested in the size
and significance of departures from perfect agreement or from unity. The
emphasis in assessing intercoder agreement should be on the variation in the
values assigned to teachers. This, of course, leads to the application of
analysis of variance techniques for the assessment of intercoder agreement.
Chapter 3 will deal with these problems at large.
The videotape recording equipment and the real time procedure of coding
the lessons proved to be of great value in the training of the observers:
the same lesson could be played over several times and comparisons made
between codings. Areas of confusion could be isolated, viewed, discussed
and clarified. Another advantage of the real time ceding procedure was the
opportunity it offered to code quick interchanges from one category to
another. In spite of the large number of categories in the PEIAS (most
observation systems count about ten) the instrument was relatively easy to
handle: the use of a teletype is far more convenient than an observation
sheet.
In concluding this chapter it can be stated that this exploratory
study suggests that when videotape recording and interaction analysis are
combined to observe teaching behavior in the gymnasium, important information
can be elicited. The use of observation in physical education research,
intended to measure process variables intervening between the application
of a treatment and outcome variables, should rapidly increase.
It is rather disappointing that so little research has been done in an
area which is so important for human health as physical education and
sports. Use of the PEIAS, or similar systems, in microteaching situations
in the training

and counseling of teachers of physical education would

give valuable insights and form a vital link with teaching practice.

2.6. Introduction of a modified version of the PEIAS: PEIAS II

About two years elapsed between the present study and the one to be
reported on in the following chapter which was carried out to evaluate
the reliability of PEIAS category scores. In the meantime a number of
changes were made with respect to some of the PEIAS categories described
in this chapter. Partly, these changes were made to avoid some of the
shortcomings and weaknesses manifest in PEIAS I. For another part these
modifications resulted from many discussions between the observers who
were to take part in the forthcoming study. In the course of the observer
training programs a few ill-defined and equivocal categories were detected
which could not be agreed upon by the obervers. Eventually, after a

considerable amount of training, the observers reached an intercoder
agreement of slightly less than .75 as assessed with Scott's n.
A mere extensive discussion of the modification process can be found
in the thesis of one of the researchers taking part in the project
(Splinter, 1977)- The discussion here will be confined to a presentation
of the instrument discussed in Chapter 3 and a short description of the
categories.
The categories of PEIAS II are presented in Table 9- They are the
following:
Table 9
Categories provided in PEIAS II

1. Acceptance of feelings; collectively.
2. Acceptance of feelings; individually.
Teacher Behavior:Nondirective

3. Action and performance.
1*. Asking divergent questions
5. Listening to answers to divergent
questions.
6. Observation after nondirective
categories.

Teacher Behavior:Neutral

7- Observation after directive categories
8. Explanations
9- Asking convergent questions.
10. Listening to answers to convergent
questions
11. Action and performance

Teacher Behavior:Directive

12. Instructions; collectively.
13. Instructions; individually.
ll*. Criticizing; collectively.
15. Criticizing; individually.

Residual

16. Silence and confusion.

Teacher behavior:
Category

nondirective

1: Acceptance of feelings, ideas and actions of pupils; praise
and encouragement; collectively, i.e. to at least half of the
group.
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Category

2: Like 1, individually, i.e. to individual pupils or small groups
of pupils.

Category

3: Action and performance; the teacher is active and doing something,
without verbal behavior and in a nondirective way.

Category

4: Asking divergent questions, i.e., in answering the questions
pupils are allowed to demonstrate their own initiative.

Category

5: Listening to answers to divergent questions;

also included

are listening to/ looking at initiative as shown by pupils,
without preceding divergent questioning.

Teacher behavior:
Category

neutral.

6: Observation after nondirective categories; the teacher is
watching the pupils after nondirective statements.

Category

7: Like 6, after directive statements.

Category

8: Explanations; to be distinguished from instructions. This
category deals with explanations of some part of an instruction
or extensions to it.

Teacher behavior:
Category

directive.

9: Asking convergent questions, i.e., in answering the questions
pupils are not allowed to show their own initiative: answers
are "right" or "wrong".

Category

10: Listening to answers to convergent questions.

Category

11: Action and performance; the teacher is active and doing
something,without verbal behavior and in a directive way.

Category

12:

Instructions, collectively, i.e., to at least half of the
group.

Category

13: Like 12, individually, i.e., to individual pupils er small
groups of pupils.

Category

14: Criticizing and neglecting feelings, ideas and actions of
pupils; collectively, i.e.,to at least half of the group.

Category

15:

Like ll*, individually, i.e.,te individual pupils or small
groups of pupils.

Silence and confusion.
Category

16:

Silence and confusion, to be used as a residual category,
when the observed behavior cannot be coded in one of the
other categories.
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A few comments on the modified PEIAS:
1 ) All of the categories of the modified instrument have been defined with
respect to teacher

behavior,

verbal and nonverbal.

2) Verbal behavior of the teacher is considered more important than nonverbal
behavior.
3) The tone of the verbal behavior of the teacher is considered more
important than choice of words or sentence structure. Example: if a
question asked by the teacher has a tone of negative criticism, the
question will be coded accordingly (i.e. category 11* or 15).
1*) The nonverbal behavior of the teacher is divided into Action and
Performance on the one side and Observation on the other side. Action
and Performance are considered mere important. (Again, for a more detailed
account, see Splinter, 1977).
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Notes

'

1. The term "inference" refers to the process intervening between the
objective behavior seen or heard and the coding of this behavior on
an observational instrument.
When rating systems are used to obtain data on teacher behavior, the
rating systems are referred te as "high-inference" measures because
they lack the specificity of low-inference variables. Items on rating
instruments such as "clarity of presentation", "enthusiasm", or
"helpful towards students" require an observer to infer these constructs
from a series of events. In addition, an observer must infer the
frequency of such behavior in order to record whether it occurred
"consistently", "sometimes", or "never", or somewhere en the set of
gradations used in the scale of the observational rating instrument.
(Rosenshine, 1971b,p. 19). In reference to these considerations, it is
clear that the PEIAS is a specimen of a low-inference observation system.

2. There are, in fact, many ratios which have been used to describe
interaction analysis data. To name but a few: the teacher response ratio
( T R R ) , an index which corresponds to the teacher's tendency to react to
the ideas and feelings of the pupils; the teacher question ratio ( T Q R ) ,
an index representing the tendency of a teacher to use questions when
guiding the more content oriented part of the class discussion; the
pupil initiation ratio (PIR), an index representing the proportion of
pupil talk judged by the observer te be an act of initiation. (Flanders,
1970, pp. 102-107).

3. The rather high V values of the categories 1, 2, 6, 12, 13, 15,and l6
demonstrate that it is at least possible to obtain intercoder agreement
on behaviors which occur quite infrequently. So, the infrequent occurrence
of the categories 3 and 11, with V values of .30 and .26 respectively,
need not be the cause of low intercoder agreement.

1*. Flanders (1970, p. 106) discusses the so-called "steady state ratio"
(SSR), which reflects the tendency of teacher and pupil behavior to
remain in the same category for longer periods of time. The higher this
ratio, the less rapid is the interchange between the teacher and his
pupils. In our study the SSR values are extremely high: interchange
between teacher and pupils was virtually nonexistent.

5. Action and performance of the pupil (category 11+ of the PEIAS) are

behavioral events that are important by themselves, especially so in the
gymnasium. The FIAC does net have a category in which these behaviors can
be coded. In our study about 35^ of all coded behavior belonged to this
category! The FIAC, as used by Nygaard, coded only the Verbal

behavior of

teacher and pupils. This leads to the conclusion that that the comparison
made in Table 8 can only serve illustrative purposes. Only those categories
were compared which can be conceived as more or less similar in both systems.
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CHAPTER 3

EVALUATION OF A N OBSERVATION SYSTEM:
RELIABILITY A N D GENERALIZABILITY

3.1. Introduction

In I97I* a research project was set up to acquire more information about
the influence of physical activity and normal daily diet on growth and health
in teenagers. The project was divided in two phases: the second phase runs
from 1976 to 1980 and consists of a four year mixed-longitudinal study with
boys and girls from two secondary schools in the surroundings of Amsterdam
(cf. Kemper

&

Van 't Hof, 1977).

The first phase was set up for the development of several methods and
instruments to be used in the course of the longitudinal study. One of the
instruments to be developed or rather evaluated was the PEIAS II observation
system, introduced at the end of the previous chapter. Another instrument,
the pupil rating-scale of teacher behavior, will be dealt with in Chapter 1*.
It is with the evaluation of PEIAS II that this chapter will be concerned.
Recapitulating earlier research with the PEIAS, we find ourselves at the
following starting-point:
1. An instrument for the observation of teacher behavior has been tentatively
developed.
2. Some knowledge has been acquired regarding teacher behavior in physical
education classes as well as regarding coding behavior.
3. The PEIAS II observation system will be used in the course of the
longitudinal study to gather information with respect te the role of
physical education teachers in the gymnasium.
Generally speaking, two types of questions can be asked with respect to
research

carried out with an instrument like PEIAS II in its present state:

- Questions of validity: what may properly be inferred from scores on the
categories of the instrument?

- Questions of reliability: to what extent are category scores attributable
to systematic sources of variance?

When we inquire about the validity of a test er an observation (system), we
are asking: "Are we measuring what we think we are measuring by using this
instrument or this procedure?" Construct

validity

is demonstrated when the

test or measure is able to differentiate between "high" and "low" individuals
in the particular attribute being measured, in other words construct validity
is implied when one evaluates

a test or other set of operations in the light

of a specified construct (Cohen, 1976). Cronbach and Meehl (1955) discuss
several methods that can be used in construct validation. One of these methods
is the study of group

differences,

in their words: "If our understanding of

a construct leads us to expect two groups to differ on the test, this
expectation may be tested directly". In the study to be described in the
present chapter four physical education teachers were involved, two of which
may be regarded as representatives of a more nondirective or "democratic"
teaching style, the other two as representatives of a more directive or
"autocratic" teaching style (the selection was made in accordance with
expert and nonexpert judgments of teaching behavior in physical education,
cf.section 3.1*.l.). Now, our understanding of the construct "Directiveness"
(cf.Chapter 2, section 2.2.2.) leads us to expect differences between these
teachers with respect to their scores on PEIAS II categories. Although it
is not the primary goal of the study, we will present some evidence regarding
"Directiveness" which is an important underlying variable behind the PEIAS
(cf. section 3.6.2.). Thus, in an initial attempt at construct validation
we sought to answer the question: "Can PEIAS II categories be used to detect
differences between directive and nondirective teachers"?
As te reliability

research it is important te estimate clearly labeled

components of score variance for each of the PEIAS II categories in order
to interpret category scores with maximum understanding. Consider the
following example: if teacher X in grade level Y teaches various classes,
e.g. 2A, 2B, and 2C,and the PEIAS shews him to be different for each of the
three classes with respect te his teaching behavior, one could draw several
conclusions:
1. The PEIAS is a poor measuring device, since it is sensitive to such
influences, or
2. The PEIAS is a very good measuring device, since the "real" differences
between classes are reflected in the (category) scores of the teacher.
Or suppose, for example, two teachers are to be compared with respect to their
scores on the categories of the instrument. Beth of them, however, teach in

54

various grade levels, will be observed by different observers, and give lessons
differing in subject-matter. In such a situation it is of vital importance to
have some knowledge of the effect each of these variables may have on the
category scores of the instrument before

using these scores to describe

possible differences between the two teachers.
So, it is obvious that research with PEIAS II as an interaction
analysis instrument may be disturbed by a number of variables which play
a role in the measurement situation. Evaluation of PEIAS II as a
measuring device should be based on the detection and quantification of
these variables. Let us start from the score on a given category. The
following sources of variance are conceivable:
1. Teacher
2. Grade
3. Class
1*. Observer
5.

Lesson-type

6. Residual

or

"error"

The study described in the present chapter attempts to trace, by means
the computation
are reflected

of variance

components,

in the score on a category

which of these

sources

and which are the most

of

of

variation
important.

Now, from our point of view, PEIAS II would be a reliable instrument if the
score on a category of a teacher is relatively free of the effects of grade,
class, observer, er lesson-type. For the instrument to be used reliably in
future research, however, it is necessary te gain some insight into the
extent to which grade level contributes to the variance produced on the
instrument: at the outset we were not sure that teacher behavior would
be the same, i.e. independent of the grade level (high or low) in which
the lessons were given (assuming, of course, lessons to be identical with
regard to subject-matter and other content qualities). The same reasoning
applies to observer and class as possible sources of variance.
Discussions with physical education teachers participating in the
project revealed that with physical education lessons two main types could
be distinguished: a.the

"games"

lesson

, in which most of the lesson is

spent on playing ball-games, such as basketball or volleyball, and b. the
"gymnastics"

lesson,

during which most of the time is spent on gymnastic

exercises with the help of a variety of apparatus and equipment. At the
outset of the study we suspected teacher behavior te be different in these
lesson-types, which means that it was conceived of as a possible source of
variance. There is an important distinction between lesson-type as a source
of variance and the other factors. Within the context of the present study

we were not interested in the effect of lesson-type as such

but we thought

it necessary to take it into serious account as a possibly disturbing
factor. With respect to the design of the study we considered the experimental
unit of analysis to consist of a lesson-pair

, i.e., a "games" lesson and a

"gymnastics" lesson (for a further elaboration: see sections 3.1*. 1. and 3.1*.2.).
On account of the fact that PEIAS II will be used (in the mixed
longitudinal study) te characterize teaching behavior of physical education
teachers and to compare different teachers, "teaching behavior of a given
teacher" is not conceptualized as a quantity defined within the context of
a single lesson, but as a quantity to be defined within the course of an
entire schoolyear. Therefore, "teaching behavior of a given teacher" is
considered to be an average of his teaching behavior on the whole, taking
into account the effects of grade level and class (for "lesson-type", see
section 3.1*.2. ).
As to residual or "error" sources of variance which may occur in the study,
there is a wide choice of them: the school, the (type of) gymnasium, the time
of day, the actual lesson, etc. We hope to demonstrate that possible effects
resulting from these

sources are small as compared to teacher effects, i.e.,

differences between teachers as measured with PEIAS II.
It will be clear by now that in the study to be described in the present
chapter we have adopted a procedure for assessing reliability,(or what is
known as generalizability)in terms of the analysis of variance components
which can be used to estimate the various effects that play a role with
respect te PEIAS II category scores.
Moreover, such a procedure is often useful in construct validation (cf.
Endler &

Hunt, 1966; Cronbach et al., 1972). Now, the variance components

approach to reliability is not nearly the only one possible, however.
In the next section we review briefly some important methods which up te
now have gained wider acceptance, at least in practice. At the end of
that section we return to the variance components approach to reliability,
adducing a number of arguments in support of this approach.

3.2. Some prevailing conceptions of reliability in classroom observation
research.

Even within this limited area the term reliability has been given
several meanings:
l). Intercoder

agreement

(also known as: "observer agreement", "interjudge

reliability", etc.) is the most common form of reliability in classroom
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observation research and is discussed by Mitchell (1969). He noted that
the agreement coefficient is usually based on the fact whether and to
what extent two (or more) observers were similar in their tally of
total
each

events
event

of each type, but agreement is seldom based on whether
was coded in the same way by the observers.

This problem may become acute if investigators interested in the
sequencing of events use matrix cells or clusters of cells in their
analyses when the coefficient of intercoder agreement is based solely
upon column (or event-type) totals (Rosenshine and Furst, 1973, p. I68).
As to the "total events" approach, several indices of agreement have
been used, the best known being percentage of agreement and Scott's IT
coefficient (Scott, 1955; Flanders, 1967b). These two indices describe
the percentage of codes in a category or categories that two observers
agree upon. Percentage of agreement is usually applied to single
categories, and sometimes averaged across all categories. Scott's TT
is applied to several categories and takes "chance" agreement into
account by subtracting, for each category, the proportion of
frequencies which would be expected to be in agreement by chance alone.
It thus describes, for two observers and one observation period, the
actual between-observer agreement for the total set of categories to
which it is applied. It should be noted that most users of IT do not
treat it as it was originally formulated. Specifically, percent agreement
for a category of behavior should be computed by examining each

observed

unit of behavior and determining whether the two observers agree or
disagree about its classification. The comparison of two observers'
proportions of behavior coded into a particular category, behavior
behavior

(for each

event),

by

has been elaborated further by Komulainen

(197O; 1973). The "revised" TT, however, can still be considered
descriptive of the average between-observer agreement about the
proportions of behavior in the various categories, corrected for chance
agreement (Emmer, 1972).
Another measure which has gained some renown is Cohen's K( Kappa),
(Cohen, I960). Kappa is the degree of agreement between observers for
several categories simultaneously, corrected for change agreement. Unlike

v,

however, Cohen's statistic does not require the assumption that the population
marginal proportions of the categories are known as well as that both
observers have the same marginal distributions. As with ir, the "correct"
use of K is limited to situations in which between-observer

agreement

is counted only if both observers code the same unit of behavior into the
same category. An extension of K to more than two observers has been
developed (Fleiss, 1971) and a good discussion of several measures of
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response agreement is presented by Light (1971; 1973; see also Fleiss, 1973,
especially Chapter 12, and Holley and Lienert, 197'*).
With respect to intercoder agreement we take the position in conformity
with the point of view put forward by Mc Gaw et al. (1972), that "inter-judge
agreement is the first

but net the most important issue to be faced". In their

study they clearly established the inadequacy of intercoder agreements alone
as indices of reliability. Actually, percent of agreement between observers
says almost nothing about the accuracy of the scores obtained. It is entirely
possible to find observers agreeing 99% in recording behaviors on an instrument
whose category consistency is very poor. Reliability can be low even though
intercoder agreement is high for several reasons. For example, observers might
be able to agree perfectly that a particular teaching practice occurred in a
classroom, yet if that same practice occurs equally, er nearly so, in all
classrooms, the reliability of that category as a measure of differences
between teachers will be zero. Errors arising from variations in behavior
from one situation or occasion to another can far outweigh errors arising
from failure of two observers to agree exactly in their codings of the sajne
behavior (Brown

et al., 1968). In conclusion, it can be stated that

coefficients or percentages of observer agreement can be useful measures
and should be described and discussed for system developers and users as
indicators of the clarity of the structure, focus and procedures of the
system, and as measures of observer bias or the ambiguity of events observed.
As an indicative measure of the reliability

of

scores

which will be obtained

in a study, however, coefficients or percentages of intercoder agreement can
be meaningless and misleading (Herbert

& Attridge, 1975)-

2 ) . If several classroom observations are made by several observers, an
alternative statistic is the intraalass

correlation

(Winer, 1971,

pp. 283-296). This statistic has become popular from studies by
Cureton (l93l), Ebel (1951), Haggard (1958), and Maxwell and
Pilliner (I968). For each category of observation, the intraclass
correlation is estimated from the variance between observations
and the variance between observers. The smaller the variation
between observers relative to the variation among observations, the
greater the coefficients of agreement, as indicated by the intraclass
correlation. The advantages of the intraclass correlation over
percentage agreement or Scott's ii are that it possesses a known
sampling distribution, and therefore it may be given a standard
psychometric interpretation; it is equally applicable to single
categories or combinations of categories and it can be computed
easily from statistics obtained from a repeated measures analysis
of variance. To compute stability estimates one should obtain the
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data under conditions as similar as possible to those conditions
which will prevail when the observational study data will be
collected (cf. Emmer, 197?). Stability across occasions of
observation is important whenever a researcher wants to determine
if the observed behavior is related to some outcome variable such
as pupil achievement er attitude.
3). The application of analysis of variance techniques te the problem of
reliability includes the intraclass correlation approach as a special
case. The analysis of variance allows for estimating several
components

variance

at the same time (from a carefully planned study, of course!).

Collecting data to a design in which observations have been arranged
according to various "facets" (= sources of variance), such as teachers,
teaching conditions (situations), observation occasions, and observers,
allows for the estimation of variance components caused by these facets
by way of analysis of variance. As will be remembered from the discussion
in section 3.1. this is exactly the approach followed in the present
study: the application of analysis of variance components to assess
quantitatively those variables (and their respective contributions)
considered to be relevant in the measurement of teaching behavior in
physical education. Therefore, we dwell at greater length on this
approach to reliability. With respect to this approach there have been
some well-known predecessors: Medley and Mitzel, in their pioneering
expositions of the multifacet approach to classroom observation (1963),
and, of course, Cronbach and associates, in their influential
expositions of generalizability

theory

(1963; 1972). According to

Medley and Mitzel (I963, pp. 309-321), a sample of classes from the
population to be studied should be visited by trained coders using the
observational instrument in the same way in which it will be used in
any subsequent study. In order to study the "objectivity" of the items,
i.e. how closely coders agree in recording identical behaviors, at least
two recorders should be present on each visit and make independent
records. In order to be able to estimate how stable the two records
based on different visits (or videotapes) will agree, each class should
be visited at least twice. To recapitulate, in their words, "c teachers
are visited in s situations by a team of r recorders. In studying the
reliability of a scale with i items on it, the total number of scores
to be analyzed will be oris"

(Medley and Mitzel, o.c., p.309). To match

this rigorous plan for data collection. Medley and Mitzel have taken the
classic definition of reliability,
2
a
°XX

T

a

2

X

and applied it to measurements of classroom behavior. In this definition, true
2
variation a

is defined as the variation of the total score for any class
T

(teacher) when the effects of recorders (observers) and items (categories)
on the scoring instrument, and situations (viewings or visits) have been
2
removed. Tlfe true variation plus "error" a

is defined as the variation of the

total scores for any class, including variation contributed by items on the
scoring instrument, recorders, situations and random error. The smaller the
effect of the recorders, items and situations for a class total, the higher
the reliability coefficient will be. In ether words, if the instrument has
high reliability, the scoring of the class or teacher is relatively free
of the effects of observers, items or the different situations under which
the scoring was done, and as such reflects a "good" or reliable instrument.
Medley and Mitzel can be considered the originators

of the above-mentioned

approach to reliability as applied to classroom observations, whereas Cronbach
and his associates have redefined it more formally, putting it in a broader
context which they call "generalizability theory" (Cronbach

et al., 1972,

especially Chapter 7 ) . On the basis of Medley and Mitzel's work, we have
planned a study within the context of generalizability theory (see section
3.1*.1.). Cronbach and his associates distinguish decision (D) studies from
generalizability (G) studies, A G study collects data from which estimates
can be made of the components of variance for measurements made by a certain
procedure. A D study collects data for the purpose of making decisions or
drawing conclusions (cf. Cronbach

et al. , o.c., pp. l6-l8). The most important

function of a G study is the estimation of variance components from

(= sources

of variance)

encountered

in the "real

world".

facets

The study to be

reported on in this chapter has tried just this, the facets taken up in the
experimental design being the ones introduced in section 3.1., i.e. teacher,
grade level,class, observer, and residual or "error" (for "lesson-type", see
section 3.1*.2. ).
At the moment we consider generalizability theory to be one of the most
advanced approaches to instrument development, or, as Van der Kamp puts it
(197'+, p. 15): "Generalizability theory, with its distinction between G and
D studies for which a great variety of experimental designs may be utilized,

can be regarded as an integrated

treatment

of reliability

and validity

from a theoretical point of view as from the point of view of how

on instrument

development

as a replacement
of forms,

internal

should

of the three
consistency

be designed.

traditional

It may serve,

reliability

or comparison

and rightly

studies

over time)",

both
research

so,

(comparability

(italics mine, L.T.).

Before proceeding to describe the generalizability study carried out with
the PEIAS II observation system, we present an overview of the structure of

/
the chapter as well as a summary of the most important questions to which it
attempts to seek an answer.

3.3. Survey of the structure of Chapter 3,and summary of the main ob,1ectiyes
of the study

After introducing the experimental design (3.1*.1.) in which all of the
above-mentioned "effects" (sources of variance, cf. 3.1.) are represented
we shall deal at large with one of the key-stones of the proposed approach
to reliability, i.e. the derivation of components of variance, each
attributable to an effect or combination of effects represented in the
experimental design (3.1*.2.). Thereupon we shall be concerned with the
description of a procedure for evaluating the reliability of PEIAS II category
scores in terms of these components of variance, adopting a less formal and
more explorative approach as compared with the by now conventional procedures
of generalizability theory (3.1*.3.). In section 3.5.1. we deal with the results
of the procedure outlined in section 3.1*.3. by comparing, for each of the
16 categories of PEIAS II, teacher effect with grade, observer, and error
effects using the variance components as estimates of these effects.
Section 3.5.2. presents the results of the analysis of variance components
with respect to a number of receded lessons in an attempt to unravel the
observer effect. In order te investigate this effect, all three observers
were asked to re-categorize 1* out of the 32 lessons videotaped for the G
study. In the discussion paragraph of this chapter we first relate the
results of the G study to the results of the "receding study" by having
a closer look at the error components manifest in both studies in order
to compare replication variance with intracoder variance (3.6.1.). Then, in
section 3.6.2., we pay attention to the construct validity of PEIAS II by
comparing teacher scores on directive and nondirective categories, using
parajneter estimates of teacher effects to assess (in an exploratory way)
the directiveness of the four teachers involved in the study. Furthermore,
some attention will be paid to grade effects manifest in some of the
categories. In section 3.6.3. we shall relate the procedure as outlined
in section 3.1*.3. to the "standard" procedures used within the context
of generalizability theory, expressing the results in terms of so-called
generalizability

coefficients

which provide cues for the design of future

D studies. We conclude the chapter by giving a few critical comments
(3.6.1*.) and a summary of the most important findings (3.7.).
In more general terms the study to be described attempts to seek answers
to the following important questions:
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1)

Can differences in teaching behavior be assessed reliably by the categories
of the PEIAS II observation system? What is the role played by other effects,
notably grade level effects and nonrelevaht observer or error (replication)

f

effects? Within the context of the variance components approach high
reliability of a category score
component

of

variance

for

would be shown in a relatively

teachers,

large

large, that is, in comparison with tlie

components of variance belonging to other effects represented in the
experimental design (i.e. grade level, observer, and error), (cf. sections
3.1*.3. and 3.5.1 • )•
2)

Th3 differences mentioned under l) can only be measured by making use
of the scores (= codings) given by the observers participating in the
study. So, we are also interested in the component of variance for
observers, in other words: What is the reliability of observer scores
as suchi

The problem was investigated by comparing various codings of

a given lesson-pair done by the same observer. In this way it is
possible to evaluate the observer influence with respect to two aspects:

intercoder

variability

and intracoder

variability,

(section 3.5-2.; see

also 3.6.1.).
3)

What is the effect of grade level on the reliability of category scores?
Should any such effect exist, can it be measured reliably? If so, what
differences in teaching behavior exist among low and high grades?
(sections 3.1*.3., 3.5-1., and 3.6.2.).

1*) Can PEIAS II categories be used to detect differences between directive
and nondirective teachers? Although not the main purpose of the present
study we made an initial

attempt

at construct validation of the instrument,

assuming expert and nonexpert ratings of the 1* teachers participating in
the study to be valid to a certain degree, (cf. section 3.6.2.).
5)

Can differences in teaching behavior be assessed reliably by looking at
the score of a randomly chosen observer or is it necessary to look at the
average across observer scores? In other words: How many observers are
needed in subsequent research? (cf. sections 3.1*.3., 3.5-1-, and 3.6.3.).

62

3.1*. The generalizability study carried out with the PEIAS II observation system

3.1+.1. The experimental design
In accordance with the above-mentioned reflections (cf. section 3.1.)
concerning several sources of variance which are considered relevant to the
assessment of teaching behavior in physical education, it is possible to make
an appropriate design. InitiaJ-ly, we planned to investigate the teaching
behaviors of a representative sample of Dutch physical education teachers, in
order to obtain average percentages and, consequently, a frame of reference
to which the teachers participating in the longitudinal study could be
compared. In this way, normative expectations with regard te teaching behavior
could be made. This plan, however, turned out to be unfeasible within the
context of the research project: the number of lessons to be videotaped and,
consequently, the time needed for observation of these lessons simply could
not be fitted into the two year period available for research in phase 1 of
the project. Moreover, it would have been premature to derive normative
expectations from an instrument like PEIAS II in its present state, since data
regarding its reliability were not available. On the other hand, we considered
it necessary to take into account all

of the above-mentioned "effects", present

in the assessment of teacher behavior in physical education. Consequently, we
decided to design a more fundamental, "small scale" generalizability study,
resulting in the following design:

Teacher
1*

Grade
x

2

x

Lesson-type
2

Replications/Class
x

2

= a total of
32 lessons.

Explanation:
Since PEIAS II is an instrument developed to measure teaching behavior and
differences between teachers, we had to select, especially in our small scale
study, teachers differing from each other with respect to their teaching
behavior. In order to achieve a fair amount of variance in teaching behavior,
four male teachers (age between 28 and 1*1* and teaching at secondary schools
in and about Amsterdam) were selected, two of them considered to be
representatives of a more nondirective or "democratic" teaching style, the
other two as representatives of a more directive or "autocratic" teaching

see Chapter 2, section 2.6. for a description of PEIAS II.

style. The selection was made in accordance with expert and nonexpert judgments
of teaching behavior in physical education (for more details, see Splinter,
1977)For each teacher, eight lessons were videotaped, four of them given to
lower
grades

grades

higher

(12- and 13-year old pupils) and the other four given to

(l6- and 17-year old pupils), te check on a possible effect of grade

level on teaching behavior. Next, the measurements were replicated, i.e., for
each teacher as well as for each of the two grades (high and lew): now we have
16 experimental

units.

It is important to emphasize once more (cf. 3.1.) that

an experimental unit of analysis is considered to consist of two

lesson-types,

a "games" lesson and a "gymnastics" lesson: this results in a total of 32
lessons to be videotaped, 8 for each of the teachers. Furthermore, it is
important to point out that the replications occurred, as much as possible,
in parallel classes, for example: if the first measurement for teacher X
took place in a low grade, in class 2A, the replication took place in class
2B, both times, of course, a "gajnes" lesson and a "gymnastics" lesson being
videotaped. The same holds for the high grade. This procedure guards against
unrealistic (too favorable) results by taking into account differences between
classes in the same grade level and their contributions to replication
variance. Each of the total of 32 lessons was coded by three trained observers
in a random sequence. (As for the procedures of observation, see Chapter 2,
section 2.3.). At the outset of the G study the observers had reached an
intercoder agreement of slightly less than .75 as assessed with Scott's TT
(cf. Splinter, 1977).
Sum«i.arizing the experimental design and reformulating it in terms of
generalizability theory, we arrive at a "replicated variant" of Design V - B,

[ox

( g : t ) ] x r

i.e., grades (g) nested within teacher (t) and crossed with observers (o):
the whole replicated (r) for two lesson-pairs. (Cronbach's notation with
regard to Design V - B would be: i x ( j : p ) , 1972, p. 38).

Grades are considered

to be nested

within

teacher:

teacher behavior is

assumed te vary with grade (high or low), but not necessarily in the same
way for each teacher!
Besides, grade is confounded with class. (The omnipresent urge to construct
"completely crossed" designs is completely

inept

within the contexts of

educational research: for a further critique, see section 3.6.1*.).
Figure 1 shows a schematic representation of Design V-B.
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Teachers

1

2

3

Grades

H

1*

L

0
b
s
e
r
V

e
r
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Figure 1: o x ( g : t )
3.1*.2. The linear model and derivation of variance components.
Referring to the above-mentioned experimental design and starting from
the score on a given category, we assume the following model;

= ^ * ^i^ ^J(i) ^ h*

-r(ijk)
where:

S'•r(ijk)
V

^r(ijk)

:i)

score, transformed by way of the arcsine
1
transformation
= the grand mean

X. = main effect of teacher -i (i = 1 , 2, 3, 1*;
we have the side condition
1*
1 X.. = O ) ; A. is the deviation effect of
•i=1

^

teacher i from the average teacher effect,
i.e., p.Therefore, we have the side
1*
condition /, X. = O.The same applies to the
other side conditions.
'j(i)

the main effect of the Jth grade in teacher i
(j- 1, 2, nested within i; the side condition
2
j=l

^"-^

67. = the main effect of observer k(k= 1, 2, 3, with
'^
3
side condition i &, = 0).
k=l '^
e /-•-,, = random error term [r = 1, 2: replication)
-r(ijk)
^
Underlined symbols, such as S, E , etc., denote stochastic (random) variables.

Now, before proceeding to set down the expectations of the mean squares,
it is necessary to mention a number of important additional assumptions:
1) In the formulation of the model it is assumed that all the effects are
fixed: the teachers are not assumed te have been chosen at random from a
population of physical education teachers. The same applies to the observers,
trained in a special way and to the grades.
2) Teacher x observer interaction (^f>)-j, and grade (within teacher) x observer
interaction (Y3);^7Y^]
for each k,j

are assumed to be zero, thus (Y3) ?, •/• •'i ~ ( ^S) -j. ~ 0>

and i . The small number of observations led us to be very

economical with the degrees of freedom in the analysis of variance. The
assumption that there is no interaction appears not unreasonable, however,
since the observers code the frequency

of teaching behaviors in real time,

using an objective, low-inference observation system as contrasted with a
more subjective, high-inference rating-scale. In other investigations, among
2
them Medley and Mitzel's (1963), the estimate ofa ( AB) -T, is often found to
be small.
Furthermore, it is important to note that:
3) The data used in the analysis of variance are the scores, i.e., the number
of seconds, in the column totals of each

of the categories of the PEIAS.

Thus, the model as presented in (l) complies with the analysis of variance
model for one component. The small number of observations would not warrant
a multivariate analysis of variance approach.
1*) Prior to defining model (l), we tested by way of an ? ratio the hypothesis
that lesson-type effect equals zero. This implied, of course, extending
model (l) with a term representing lesson-type as a main effect. The
hypothesis had to be rejected for 6 out of l6 categories (the categories
3, **, 5, 6, 7, and 8 ) . This result clearly bears out our definition of an
experimental unit as consisting of a "lessen-pair", i.e. a "games" lesson
2
and a "gymnastics" lesson . Thus, introducing the symbol 5 "to denote
lesson-type effect, it follows that Ci / ^2 , for some categories. By
averaging across two lesson-types the lesson-type effect is eliminated
(since 5i + S2 = 0 ) •
In following the rules for writing down the form of the model and the
expectations of the mean squares, as given by John (1971, pp. 96-98), it is
instructive to extend model (1) formally to the "fully-fledged" model (2),
containing all main effects and interaction terms:

'-.(iok) ^^^ \^
where:
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^J(i) " h * ('^Uk " (''^^kj(i) -^ '-r(ijk), ^2)

( yg) , ., ., = ( Ag) . = 0, for each k,j

a.ndi

,

(3)

^ri ijk)

-"•i

=^'^Uk'

^ ^^^ kj{ i) ^'-kijk)

^^^

How, if we write for a given effect a(a=A,Y, B, AB, Y B , e, E ' ) the variance
2

component belonging to it as a

, then it fellows, as a consequence of (3),

that o?. = a2„ = 0.
AB Y B
Take, for example, the definition of a^ :
A
^2 dgf

^

2_
^

y (X.I =
_l
{X.-J)\^ ) ' ^ , with
withl
= 77
^ J)
i=l "^ i'l

\

A.

^
2

^

It should be noted that A = 0 (see model (1)),which gives a

4

= —
A

2

I

A.,

1=1

is the number of degrees of freedom for SS
(SS = Sum of Squares).
A
A
2
2
The remaining variance components are defined similarly,a
and a .being the
E
e
2
common variances of E , . ., .and E' , . ., ,, respectively: var (e , . . , , ) = a ,
where n

-r(ijk)

-r(ijk)'

-^

•
'

-rdjk)

e'

2

var (E' , . ., , ) = o ,
-r(ijk)

e'

Now the estimates of the parameters from (1) and (2) can be made, independently
of each other, which gives, among other things, the sums of squares:
SS^^,
—AB

SS „, SS , and SS .
—YB
—e
— £

Since the orthogonality, resulting from the side conditions

4
Y
= 0,
., A •

1=1 I

I

. '

--lY •/ •! - 0 for each i , and
that
If n

SS = SS^„ + SS „
— E
—AB
—YB

T

= 0, is not affected by (3), it follows

+ SS

(5)

E

is the number of degrees of freedom belonging to SS ( a=E, AB, Y B , £ ' ) ,

then the Mean Square can be defined as

MS

^^J-SS

—a

n
a

— a

On account of the orthogonality of model (2), it follows that

n=n,.+n.+n,,
E
AB YB
E

so that, also by virtue of (5), we may write
n,„ MS,„ + n
MS

=

^B — X B

M5 „ + n , WS ,
YB—YB

E' — e '

(6)

I t w i l l be shown t h a t
^ ^ X B / ^ ^ ( ^ ^ B ) ~ K—
2

/

\

') " " I ^^ ~ e x p e c t a t i o n ) , so t h a t

2

a^ = E(MS 1 = tJgi

(T)
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Next, after preparing an auxiliary table

to obtain the expectations of the

mean squares (John, o . c , p. 97), we arrive at the results as shown in Table

Table 1

Expected Mean Squares for the effects in model (2)

Effect

EMS
2

X

C t
E

2
+ 12a,

2

Y

°E'

B

2

AB

e

2
6a
Y

^ 2
E ' + I6ag
2
£

YB

+

2
£
2

"

SB

+

2
2a „
YB

2

(^B = °^

2

(%B = °^

= °£'

CE1

Substitution of (7) leads to the results as given in Table 2.

Table 2

Expected Mean Squares for the effects in model (1)

EMS

Effect

X

2
a

. 12a;

£

2

Y

+

a
£
2

B

a
£

2
6a
Y

" ^S

2

-

a
E

^2

I f we define t h e e s t i m a t o r s a
{MS 12 ' — X
c
-Y
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=7?
6

(MS
—Y

-

2

for t h e variance components a

MS ) , for the teacher effect
MS ) , for the grade-within-teacher effect
—E

by:

o„
= TZ
(^S„ -B
16 — g

MS
) , for the observer effect
—E

^2

a
-E

= MS , for the error effect
E

then these are unbiased estimators. For example:

This procedure for estimating variance components may lead to negative
^2
estimates for variance components (except g ) , which will be treated
as zero. (For more detailed procedures to deal with negative estimates of
variance components, see Searle (1971, pp. l+06-l*08)).

3.1*.3. A procedure for evaluating reliability in terms of variance components
Departing from the by now conventional methods and procedures of
generalizability theory (i.e.,the estimation of generalizability coefficients,
designing D studies etc.) we have chosen a less formal and more explorative
approach for the analysis of variance components, which is in our opinion more
suited to the purposes of the investigation. Eventually,however, we will relate
our procedure to the more conventional approach (see section 3.6.3.).
To evaluate inwhich

way which

of the PEIAS II categories can be used reliably

to detect differences in teacher behavior between the four teachers, one can
look at several different combinations of scores of a certain teacher and
compare them with identical combinations for another one:
1). - By looking at the score of an observer, chosen randomly each time out of
the number of three observers.
- By looking at the score of one and the same observer.
- By looking at the scores of all three observers combined, i.e., the mean
of three separate observer scores.
2 ) . - By taking, each time, a randomly chosen grade level out of the two grades
that were measured (high and low).
- By combining the scores for the two grade levels, i.e., by taking the mean
of the two separate scores.
(At the end of section 3.1*.1., it was explained why grade should be considered
a nested effect).
Combination of the possibilities as outlined in 1) and 2 ) , leads to six possibly
revealing scores. Now, the main point is whether differences between these scores
are attributable to relevant factors or to nonrelevant factors. For example, when
we consider the score on a given category of two teachers, by combining the scores
2
for the two grades , v
_ s of an observer chosen randomly for each teacher

is the score for a given teacher, teacher 1 , and s_

and s

score for another teacher, teacher 2, then we ask whether s

the corresponding
- s

can be

safely attributed to the relevant difference between these two teachers, i.e. to
Xl - A2» or that it is mainly caused by nonrelevant effects such as observer or
replication effects.
Actually, we ask whether
J^^
3

/s;
-

s

.

,

, « (M

= Aj - A2 + Pj^

„ ( 2 ) ^ , , (1) ^
- B^

+5(EI

(l)^

+ £2

1,

(2) ^

) ~ 5^ £1

(2)

+ £2

)

can be chiefly attributed to A] - A2. To check this for all possible scores
under these conditions we propose to evaluate, as a measure of difference
E(S^^'

- s^^')^

= (Al - X2)^ + 2ag + 1 . 1* a^

2
2
= (Xi - X2) + 2a„
P

2
+ a
£

This expression relates to the difference between two given teachers.
Now, we do not want to know this only for teacher 1 and 2 but for any pair of
teachers. To that end, we look at this expression for two independently,
randomly chosen teachers i and j :

2
= 2a,

A

2~ 2
+2a. + a

B

£

,
,
fff/A .A . - 0, because of the

\ 1 i/

independence of teacher choices).
Now, the difference is chiefly caused by relevant

effects if

2
2 2
2a, >> 2 a„ + a or
A
B E
2
a, >>
A

2 2
a.+ la
B

(>> meaning at least twice as large).

E

2
2
2
2
By making estimates of a, , a , a., and a , one can determine which (scores on)
A
Y
B
E
PEIAS II categories can be used reliably. To estimate the different effects, we
2
2
2
2
make use of the estimators o^ , o , o„, and 3
for the variance components
-X ' "Y
~B
~£
introduced kt the end of the preceding section.
A schematic and systematic representation of the six possible scores is given
in Table 3. In each compartment of the table, one finds successively: 1. The score,

For convenience, the indices of the E terms have been omitted. The randomly chosen
effects are denoted by an underlined index.

70

as defined verbally; 2. The formula of the score; 3. The conditions which must be
fulfilled for the score to be used reliably. In each compartment of the table a
different

score is inspected, the score becoming more complex and detailed from

the upper left to the bottom right. These scores have been labeled s^,

s„,

Sn'

successively.
Table 3

Procedure for the analysis of grade and observer effects on category scores of
a randomly chosen teacher X . , by means of estimated variance components
^ ^

Grade

Score as observed in a

Mean of the scores

randomly chosen grade

observed

in both

as
grades

Observer ^\^^
Score of a randomly chosen

Score as the mean of the

observer in a randomly chosen

scores in both grades as

grade

observed by the same

randomly

randomly chosen observer

chosen
.2
„2 - ,/ ,2
a. » a + o„ + 0 ?
X
Y
6
e

§.2= M+ X^+ B^+ l{ei + E2)
-2
.,2" ^ 2
X
B 2 E'

Score of a given observer in

Score as the mean of the

Score of a

observer

a randomly chosen grade**
Score of one
and the same
observer

s^=U + X^ + ^;^ + ^(£l +^2)
^2
0.
X >> ay + 0e ?
A2

A2

Score as the mean of three

Score as the mean of the

separate observer scores in

scores in both grades as

the same randomly chosen grade

observed by each of the

Score as the
mean of

scores in both grades as
observed by a given observer

three observers

three

separate
observer

scores

"X ^^ °y ^ ^ "e '

a.X »± 6 aE ?

These scores are characterized by a systematic observer effect, which is not so
serious since they will be used only comparatively.

If the score s, is applicable to the results on a certain category of PEIAS II,
then this category can be considered to be "sensitive" to differences between
teachers and is easy to handle. If on the ether hand not even the score s. can
be applied to the results on a given category, then this category should be

,

considered to be completely "insensitive" to teacher differences, (in the latter
case one could , by way of a last resort, try to increase the number of
experimental units, i.e., lesson-pairs).
Finally, before passing on to the results, which will be dealt vith in the next
section, it is necessary to discuss the evaluation of a possible grade effect.
To assess such an effect, we consider the difference

of the scores s

of a randomly chosen teacher (X . ) , as observed by the same
observer in both

grades

sj^^

= V^

- sj^^

and

s_

randomly chosen

X.+ Yi^^; + B^ + Ei - y - A^ - Y2^^^ - B^ - £2 =

° YlfiJ ~ ''^(i)

= 2 Y I ^ ^ ; + §1-

* SI - § 2

£2

Now,

var

(s

~ s

J = 1* var

( Y I / V I ) + 2 '^ar

(E)

2
2
= li a + 2 <7
Y
£

Thus, a grade effect can be assessed reliably, if
2

a

.

»1 a

2

^2
^2
As before, we make use of the variance component estimators a and ©
'
""Y
£
to estimate grade effects and error effects, respectively. It should
be kept in mind, however, that grade effect is confounded with class effect
(see section 3.1*.1.).

3.5. Results

3.5.I- Analysis of variance components for PEIAS II category scores.
The proportions of the total variance (i.e.,the components sum) contributed
by the various sources, as derived from the expected mean squares, for each of the
PEIAS categories appear in Table 1*. For 10 out of the I6 categories, the
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Table 1*

Estimated variance components , percentages

for each component and

characteristic scores of PEIAS II categories
N.

Source

Tec chev
2

categor^v

Grad e

%

0

2
y

1

.097

30.0

.103

2

.668

81.ll

.028

3

2.37li

58.2

.61*9

1.

.200

15.9

5

.395

6

Obser ver

%
31.9

2

°8
.01*7

Err or

%
1I..6

2

Tot al

%

2
a

%

.076

23.5

.323

100

0.0

.125

15.2

.821

100

15.9

.2ltli

6.0

.810

19.8

I..077

100

.036

2.9

.781.

62.1.

.236

18.8

1.256

100

61.1

-.001^

0.0

.030

I..6

.222

31..3

.61.7

100

1.608

70.2

.076

3.3

.1 10

I..8

.1.95

21.6

2.289

100

7

7.017

72.5

.2.2

2.5

1.1.1.6

1I..9

.979

10.1

9.681.

100-

8

1.797

57.6

.018

.6

.656

21.0

.61.7

20.8

3.118

100

3.1. - . 0 0 5 "

Characteri3tia
score
{cf.
Table S)

3

("grade
effect")

^1

'-2

3r
"

("observer
effect")

'-1
^1
il

's

9

.069

7.8

.137

15.5

.353

39.9

.326

36.8

.885

100

inapplicable

10

.128

9.2

.211

15.2

.777

56.1

.268

19.1.

1.381.

100

11

2.275

Iil4.5

1.593

31.2

.170

3.3 1.072

21 .0

5.110

100

s.
""
s„

12

1.021

1.3.6

.1.35

18.6

.087

3.7

.799

31.. 1

2.3I.2

100

13

2.11(0

66.1

.025

.8

.366

11.3

.711

21.9

3.21.2

100

II4

.251*

3I4.7

.071*

10.1

.023

3.1

.382

52.1

.733

100

S- ( l a r g e

15

.310

30.5

.1(03

39.T

.072

7.1

.231

22.7

1.016

100

s

16

2.l|'t9

67.6

.I4O6

11.2

.031.

1.0

.731.

20.3

3.623

100

("observer
effect")
("grade
effect")

'-2
aj

error)

("grade
effect")

For convenience and to save space, the estimates of the variance components
have been multiplied by 100.
Negative value, treated as zero.
"These percentages look more exact than they are. Actually, they serve only
illustrative purposes.

proportion of variance contributed by teacher effects appears to be greater than
the proportion of variance contributed by nonrelevant effects (either.error or
observers) or grade effects, namely the categories 2, 3, 5, 6, 7, 8, 11, 12, 13,
and 16. Out of these 10 categories, 6 can be characterized by the score

s

(categories 2, 5, 6, 7, 13, and I6). These last-mentioned categories can be
considered to be "sensitive" to differences between the 1* teachers, whoever of
the three observers and whatever of the two grades are chosen (cf. Table 3 ) .
The other categories, 3, 8, 11, and 12, can be characterized by the scores 8rp
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§7,2p and s„, respectively. As can be learned from Table 3, the score s„ implies
taking the mean of the scores as observed in both grades by the same randomly
chosen observer. Only in the case of category 11, however, a "grade effect" can
be measured reliably, since a

>> _ a
Y
2 £
With respect to the categories 3 and 12, Table 1* shows the grade component to be
rather great, albeit smaller than the error components. Category 8 can be
characterized by the score s,, which means taking the score of a given observer
—o

in a randomly chosen grade. Here the observer component is rather great. Of the
remaining categories, i.e., these categories where the relevant teacher effect
does not contribute the largest proportion of variance, the categories 1 and 15
can be characterized by the score s., which implies taking the mean of the scores
in both grades as observed by a given observer. For both categories the grade
A2
1 A2
. 1
effect can be assessed reliably, since a

»_a

. The categories 4, 9, 10, and

lU, are marked by large observer and/or error effects. Category 1* is characterized
best by the score s_, because of a negligible grade component. On account of the
large observer component, the score on this category is taken to be the mean of
three separate observer scores in the same randomly chosen grade. Category ll* has
a large error component and s. seems to be the right score. The same holds for
—6
category 10, where the large observer component justifies its qualification as s„,
i.e., taking the mean of the scores in both grades as observed by each of the
three observers. Finally there is category 9, the only category which is, even
under the lenient rules of Table 3, unfit for use because of the huge observer
and error components (over 75^ of the components sum).
In summary of the preceding, rather detailed discussion of the results, it
can be concluded that 10 out of the l6 categories can be characterized by the
occurrence of a large teacher effect, i.e., larger than any of the nonrelevant
effects of grade, observer or error. Three categories showed evidence of the
existence of a grade effect on the assessment of teacher behavior and two
categories showed rather large observer effects. Only one category, however,
proved to be completely unfit for use with regard to the measurement of teacher
behavior. In view of the fact that PEIAS II should be considered as a whole, i.e.,
as a measuring device consisting of l6 categories, the evidence gathered in this
study seems to suggest that all categories, except one, can be used to assess

teacher behavior in a reliable way, provided
as the mean of the scores
(s„

in both grades

that

a category

as observed

score

is

obtained

by each of the three

observers

in terms of the procedure outlined in Table 3 ) . Now, of course, such a conclusion

has a bearing on important practical matters, such as the time and cost limitations
of future studies. Moreover, it is conceivable that the existence of a grade effect,
for example, can be interpreted in a meaningful way. In the discussion paragraph
(section 3.6.2.) an attempt will be made te analyze some of the so-called nonrelevant
effects, by means of the parameter estimates for these effects. For the moment, we
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shall proceed with the results of a post-hoc analysis of variance components with
respect to teacher scores on combinations

of PEIAS II categories.

Because of the purpose to develop an observation system relatively free of grade,
observer, and error effects, we wanted to investigate a possible reduction or
disappearance of these effects as a consequence of the combination of category scores.
PEIAS II category scores were re-analyzed with respect to the following combinations
of categories:
a. Categories 1 + 2, representing accepting behavior as a whole.
b. Categories 3 + 1 1 , representing action and performance of the teacher,
nondirective and directive.
c. Categories 1* + 9, representing asking questions.
d. Categories 5 + 10, representing listening te answers to questions and attention
to initiative.
e. Categories 6 + 7 , representing observation of pupil behavior, nondirective and
directive.
f. Categories 12 + 13, representing instructing behavior as a whole.
g. Categories ll* + 15, representing criticizing behavior as a whole.

Table 5

Estimated variance components^

percentages for each component and

characteristic scores of combined PEIAS II categories
\ .

Source

Category^
Combination

Teacher
^2

observer

Grade

%

2
0

Y

2

%

Error

Tata

^2
0
e

%

,2

.2

.183

12.6

1 .1.52

100

*

0

%

Characteristic
score
(of. Table 3)

1 + 2

1.201.

82.9

.062

1..3

.003

3+11

6.316

63.2

2.7I.5

27.5

-.01.7*

0.0

.933

9.3

9.99I.

100

s

U + 9

.533

1.1.6

.312

21..3

.250

19.5

.187

1I..6

1 .282

100

s . ("grade
^ effect")

5+10

.809

57.7

.113

8.0

.211.

15.3

.267

19.0

1.1.03

100

6 + T

5.781.

65.2

.81.9

9.6

1.270

1I..3

.973

10.9

8.876

100

12 + 13

2.726

56.8

-.063*

0.0

1.309

27.3

.767

15.9

1..802

100

a

lU + 15

.828

1.1.6

.606

30.1.

.102

5.1

.1.56

22.9

1.992

100

s „ ("grade
"^ e f f e c t " )

2j
("grade
^ effect")

«3
2j
("observer
•* e f f e c t " )

For convenience and te save space, the estimates of the variance components
have been multiplied by 100.

Negative value, treated as zero.
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Table 5 reveals the results of the re-analysis of scores on combined categories.
On all category combinations the teacher effect emerges as the largest single
proportion of variance, as contrasted with the analysis of the separate categories.
The grade effect of category 1 has disappeared after its combination with category 2.
On the other hand, a "new" grade effect comes to the fore with respect to the
combination 1* + 9, a behavioral unit representing the asking of questions. Yet, this
combination should be considered a success, since the inadequate category 9 can be
retained by combining it with category 1*. The grade effects manifest in the
categories 11 and 15 cannot be eliminated by making them part of larger behavioral
units, as can be seen in the scores of the combinations 3 + 1 1

and 1U + 15- Each

of the above-mentioned grade effects, by the way, can be assessed reliably, since
2
1 2
a » TT G . The observer effects manifest in the categories 1* and 10 have not
Y
2 E
disappeared by their respective combinations with the categories 9 and 10.
Besides, a "new" observer effect crops up with respect to the behavioral unit
"instructing behavior", as shewn in the scores of the combination 12 + 13. The
categories 6 and 7 are practically unaltered by joining them te one behavioral
unit.
On the whole, then, it is not so easy to draw an unambiguous conclusion from
the results presented thus far. It appears that the following combinations are to
be recommended:
a.

1 + 2 , to eliminate the grade effect manifest in category 1.

b.

1* + 9, to eliminate the large observer effect of category 1* and to retain the
"problem" category 9, for the time being.

c.
d.

ll* + 15, to eliminate the large error component manifest in category lU.
5+10

(possibly), to eliminate the rather large observer effect manifest in

category 10.
A provisional judgment with respect to PEIAS II as a whole,

i.e., retaining each

of the l6 categories of the present version, would be that the instrument can be
used to best advantage when a category score is obtained as the mean of the scores
in both grades as observed by each of the three observers. It should be kept in
mind that the re-analysis of the PEIAS II category scores has been made concerning
the results of a post-hoc analysis. Decisive information, of course, could be
gathered only from further research. As stated before, in section 3.6.2. attention
will be paid to parameter estimates of the various effects, in order to investigate
possible meaningful interpretations.

3.5-2. The use of variance components to assess receding error
In the course of the preceding section it was shown that estimates of
variance components can be used profitably to answer substantive questions with
regard to the assessment of various relevant and nonrelevant effects on PEIAS II
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category scores. In this section the components will be used mainly to unravel the
observer effect. In order to investigate this effect, all three observers were
asked to re-categorize 1* out of the 32 lessons videotaped for the G study. On
account of the time and cost limitations of the study, it was not feasible to
recede more lessons. To gather as much information as possible, it was decided to
recede a lesson-pair (i.e. a "games" and a "gymnastics" lesson) of a so-called
nondirective teacher, recorded in a low grade and a lesson-pair of a so-called
directive teacher, recorded in a high grade. The recodings of the three observers
took place within an interval of 2-3 months, independent of each other. Now, to
recapitulate the discussion in section 3.1., looking for the "reliability" of
a measuring device leads to the question whether relevant differences are masked
by nonrelevant differences, with respect te a category score, a certain effect,
etc. With respect te PEIAS category scores, results can differ because:
1. A different lesson (class/grade/teacher) is coded.
2. The codings are made by different observers.
3. One and the same observer codes en different occasions.
It will be clear that only in the first case differences are considered to be
relevant. In order to estimate the various sources of variance, we assume the
following model, starting from the score on a given category,

-r(ij)
where:

^

i

J

-r(ij)

S ,.., = score transformed by way of the arcsine transformation .
-r(ij)
y = the grand mean
6- = the main effect of observer id

= 1,

2,

3, with side

3

condition \ ^ = 0)
i=l

*
A . = the main effect of teacher/grade j(j
•^

= 1,

2;

side

2

condition T \ . = 0)
3=1

'

£ /••)= random error term [r - 1,

2:

"receding replication").

• Since the lesson-pair of Teacher 1 was recorded in a low grade and the
lesson-pair of Teacher 3 in a high grade, teacher is confounded with grade.

As i n t h e c a s e of model ( l ) , t e a c h e r x o b s e r v e r i n t e r a c t i o n i s assumed t o b e
thus (AB).. = 0 (see section

zero,

3.1*.2.).

J o h n ( 1 9 7 1 , p . 72) g i v e s t h e e x p e c t e d mean s q u a r e s f o r t h e model
S , • ., = y +
-r(ij)

B.+
I

A.+
J

('ABJ . . + E ' / - -,
ij
^r(ij)

(9)

Now, analogous to the procedure as followed in section 3.1*-2., we may carry through
2
quickly with the expectations of the mean squares, assuming a
= 0, as follows

Effect

EMS
2

3

0 1

+

KB

X

2
a 1

+

6a,A

+

^°AB

E

E

2

xe
e'

^ 2
2

2
a 1
£

Here too there is orthogonality, so that E(^MS 1= a

= a , = EIMS

,

Consequently,
E(MS^)
EIMS,

1 2
=a^
E^'^^B
2
2
= a + 6a,
E
X

E MS

F i n a l l y , we a r r i v e a t t h e f o l l o w i n g u n b i a s e d e s t i m a t o r s f o r t h e

variance

components:

2e = i (MSo

-Ms^)

a , = -^ (WS, - MS
-X
6 —X
—E

.2
0
-£
^2

MS
^2

Notice that a and 3
~B
~A

may be negative (see section 3.1*.2.).
A2

Now we can use the variance components to assess the observer effect (a ) , the
«2
^2
B
teacher effect (a, ) , and the "receding" effect (a ).
A
£
Suppose that we have 2 different observers, i and i ' ,

2 different teachers,

j and j ' , and 2 different recodings, r and r'. Now, what we are interested in is
what proportion the differences B- - &-rA- X.,,
1
1
J
J

and E -.., - e ,,.,.,,
rfijj
r'(i'j')

bear to each other, with regard to all possible choices of i , j , r

, i',

j',and r ' .

Reformulating this in terms of the variance components corresponding with these
effects, we could come across the following situations:
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1. a, >> a + 0
A

p

Here, the relevant differences are at least twice as
£

large as the nonrelevant observer and receding affects.
Teacher behavior can be coded in such a reliable way,
that it will make little difference whether observer
i or i'

is chosen. Besides, recodings appear to be

unnecessary.
^2
^2
2. a, < o +
A ^?

2
S

p

The nonrelevant observer and receding effects contribute
£

too large a proportion of variance in comparison with
the relevant teacher effect. Assessment is unreliable.
Situation 2 can be elaborated further in two ways:
2
2
2
2
2.1. a » a
(this implies, because of 2, that 9 >> 9 ). Disagreement
A

£

p

£

between the observers is the main cause of the poor
reliability. By using each time the mean of the three
separate observer scores, it is possible te obtain a
satisfactory degree of reliability. The choice of this
procedure implies that it will be difficult to
disentangle the results from a given set of observers.
A2

A2

2.2. a, < a
X ft* E

Unfit for use. Assessment is absolutely unreliable. The
problem could only be solved by obtaining many recodings
of each observer, each coding made independently of the
other ones. This, of course, is impossible.

Usually and, we might add, mainly for historical reasons, the results of
reliability studies are reported in terms of "reliability coefficients". Now,
for any measuring procedure there are many coefficients, one for each design
that may be proposed. With this in mind, the following "reliability coefficients"
appear to be meaningful within the context of the present study:
I. Suppose that we have 2 randomly chosen observers, i and

i',

2 different

recodings r a n d r ' , both with respect to the same randomly chosen lesson
(teacher/grade) j

. All random choices have been made independently of each

other. Furthermore, the recodings are mutually independent and independent
of the Observers. New, consider the pair

'^r(il)'

^r'(i'l)^

The correlation coefficient between these scores is:

PI =P^^r(lj;^ ^r'(i'i)^

„2

= P^^ ^h ^ V ^ ^r(ijy' ' ^ h'^ V ^r'(i'i)^ =

a. +
6

.2

^2 -

a. + a
A
£

r^~~

a„ +

r^

a

1+
A2

a,
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This c o e f f i c i e n t

c l e a r l y shows t h e e q u i v a l e n c e t e t h e a n a l y s i s o f

variance

c o m p o n e n t s . A h i g h v a l u e o f p^ means t h a t 2 i n d e p e n d e n t l y c h o s e n o b s e r v e r s
make t h e i r r e c o d i n g s

( o f t h e same l e s s o n ) i n t h e same way, so t h a t

/v2
,^2
^2
c o n c l u s i o n a s worded i n 1. may b e d r a w n , i . e . , cj >> Op + a . I t
that this coefficient
II.

the

appears

c l o s e l y f i t s t h e measuring procedure.

On t h e o t h e r h a n d , s u p p o s e we h a v e t h e p a i r

^^r(ij-)'

^r'(ij)^'

representing 2 recodings made with respect to the same randomly chosen lesson
by the same randomly chosen observer. In this case, the correlation coefficient
between these scores is:
^2
A

a. +
-^2
_^ a,
A 2 _^ A 2
B
A
e

p2 = ()J + B. + A . + E , . . , , p + B. + A. + £ ,,

r^

*^

Ii

,
j7

r(in)'
"^
r^ii^'

'^ii

i,7

2
A

r'{
r'(ij)'

A2

a

1+

S_

A2

a,
The interpretation of p2 is net unambiguous. It is not clear which conclusion
A2

A2

A2

should be drawn from a high value of p2. How should a + a, >> a
be
^
3
A
£
interpreted? It is net manifest which effect is the most important: the
nonrelevant observer effect or the relevant lesson effect. Thus, en reflection,
it was decided to use p^ only.
Table 6 shows the results of the analysis of variance components with regard
to the receded lessens. Only 7 out of the 16 categories can be characterized by
2

2

2

a predominant teacher effect as defined in situation l.:o >> a + a , to wit the
A
B
E
categories 3, 6, 7, 11, 13, ll*, and l6. In the case of the categories 1 and 15,
the teacher effect contributes the largest proportion of variance, but for both
categories the observer and receding effects are too great te yield reliable
scores. The "questions categories", 1*, 9, and 10 are conspicuous for the large
observer effect (about 75^ of the components sum). This result is consistent with
the difficulties concerning these categories, experienced in the course of the
observer training (see Splinter, 1977). It proved to be hard to distinguish
various kinds of questions. For all three categories, however, the receding
error appears to be small, which means that the "intracoder agreement" with
respect te these categories is satisfactory. The opposite holds for category
12, where the error component contributes all of the variance. In this case,
the explanation is simple: just before the start of the receding sessions, the
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Table 6

Estimated variance components , percentages for each component and
characteristic scores with respect te receded PEIAS II categories.
\Source
Category\

1

2

Observer

Teacher

<\
.050

.032

%
37.6

11..7

.2

Recoding

%

.oi*i

-.020*

30.8

0.0

2

a
.01.2

.185

error

%
31.6

85.3

Characteristic

Total
A2

0

.133

.217

%
100

100

pi

.38
.16

score

.2

.2

a^»S^
.2
S^ «
2

3

3.1*81.

93.0

-.028*

1.

.183

16.8

5

-.012*

6

(2.2)

,2
3^
2

(2.2)
«2

0.0

.263

7.0

3.71.7

100

.91.
-2

.,2

.890

78.3

.061.

5.6

1.137

100

.16

Sj »

S^

(2.1)

0.0

.008

9.8

.071.

90.2

.082

100

-.17=

°X "

S'

(2.2)

3.1.01

82.2

.613

1I..8

.122

3.0

I..136

100

.82

7

2.037

61..9

.976

31.1

.126

1..0

3.139

100

.65

8

-.120*

0.0

.591

1.1..1.

.71.0

55.6

1.331

100

-.10"

,2
2
O j << 0 ^

(2.2)

9

.102

12.8

.585

73.3

.111

13.9

.798

100

.13

2
2
o ^ a s 0^

(2.2)

10

.263

16.9

1.166

75.1

.123

8.0

1.552

100

.17

.2
0^ »

(2.1)

11

.911.

81.1

-.016*

0.0

.213

18.9

1.127

100

.82

12

-.01.2*

0.0

-.071*

0.0

.286

100.0

.286

100

-.21.=

2
"x

2
"

2
3^
2

2
0^

.,2

,2

°B * ° t

5.135

90.6

.061.

1.1

.1.66

8.2

5.665

100

.91

"x "

11.

.917

92.1.

.006

.7

.069

6.9

.992

100

.92

idem

15

.317

37.1

.283

33.1

.251.

29.8

.851.

100

.37

/>2
a^a

«2
0^

.002

0.0

.1.65

10.7

I..336

100

.89

"X

''

(2.2)
^2

'1-'

(2.2)
2

A2

89.2

.2

2
Oj «

13

3.869

''•'

idem

,2

16

2

"6 " ^

%

^2
* "z

" • '

See Table 1*.
Negative value, treated as zero. The total variance is considered to be
the sum of all positive

variance components.

c
These negative values of pj should be considered zero. They occur because
the negative variance component estimates have been used in calculating pj^.
A2

This explains the incidental discrepancy between the values of a^ % and p^.

definition of the category was changed somewhat, so that the first measurement

t

^

-

\

'

and the receding differ substantially. It could be, however, that the "training
effect" has been the same for all three observers, if we accept that the negative
observer component indicates the absence of an observer effect. The large recoding
errors manifest in the scores of the categories 2, 5, and 8, are harder to explain.
On the whole, then, things de not look so bright regarding the inter and intracoder
agreement of some of the PEIAS II categories. It should be kept in mind,
however,that the above-mentioned results cannot be decisive, since they
come from a small number of recodings.
Analogous to the procedure as followed with respect to the G study,
a re-analysis was made for a number of category combinations, in order to
investigate a possible reduction of the interfering nonrelevant effects.
In this case, the following combinations of categories were chosen:
a. Categories 1 + 2, accepting behavior, in order te reduce the large
receding error.
b. Categories 1* + 9, asking questions, in order to reduce the large observer
effect.
c. Categories 5 + 1 0 , listening to answers and attention to initiative, in order
to reduce the large recoding and observer effects.
d. Categories ll* + 15, criticizing behavior, in order to reduce the rather great
observer and recoding effects manifest in category 15e. Categories 12 + 13, instructing behavior as a whole, te reduce the large
error component manifest in category 12. This combination is questionable,
however, because of the change in the definition of category 12.
Table 7
Estimated variance components , percentages for each component and
characteristic scores of combined PEIAS II categories, with respect to
receded lessons.
\.^ Sourc e

Teacher
.2

Category \ .
Combination\

°X

Observer

%

,2
*B

%

Recodi ng

error

^2
a

%

e

Characteristic

Total
...2
a

%

pi

score

2
°X "

.31.3

65.3

-.021*

0.0

.182

3k.1

.525

100

.68

U + 9

.680

80.7

.059

7.0

. lOl.

12.3

.81.3

100

.81

idem

5 + 10

.229

1.5.1.

.202

1.0.1

.073

11..5

.501.

100

.1.5

. 2 . 2
Oj » 0^ (2.1)

12 + 13

1.1.59

81.1

-.083*

0.0

.31.1

18.9

1.800

100

.85

ll. + 15

1.086

63.5

.357

20.9

.268

15.6

1.711

100

.61.

2

^ See table 1*. ^ See Table 1*.

,2

.,2

"X ' ' ° B + "£<'•'
.2
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A^
A2
1
°3 - - ' . C - )

1 + 2

„2

,2

"X '' °6 "• °e
^2

.,2

X

£

"

Table 7 shows the results of the re-analysis of scores on combined PEIAS II
categories, with respect te the receded lessens. The most important improvement
results from the combination 1* + 9, where the large observer effect has been
reduced considerably: it appears that removing the distinction between divergent
and convergent questions could enhance intercoder agreement. Joining the
categories 1 + 2 in one behavioral unit (accepting behavior) seems to enhance
both inter

and intracoder agreement. The large recoding error manifest in

category 2 has been reduced greatly and the observer effect has disappeared.
The behavioral unit represented by 5 + 10 (listening to answers to questions)
is marked mainly by a reduction of the recoding error manifest in category 5.
The observer effect remains rather great , however. Combining the categories
ll* + 15 somewhat reduces the observer and recoding effects manifest in
category 15. On the other hand, category ll* seems to be a good category on its
own, exhibiting small observer and recoding effects. Finally, the rather
surprising outcome of the combination 12 + 13, is hard to explain. It appears
that the extreme receding error manifest in category 12 has been reduced
markedly by its combination with category 13, in spite of the redefinition
of category 12.
The outcomes of this post-hoc analysis seem to suggest that the following
combinations of categories lead to an improvement of reliability:
a.

1 + 2 , because of an increase in both inter- and intracoder agreement.

b.

1* + 9, to enhance the intercoder agreement.

c.

5 + 10, to eliminate the recoding error manifest in category 5-

d. ll* + 15 (possibly), for a reduction of the observer and recoding components
manifest in category 15In section 3.6.3. an attempt will be made to reconcile the sometimes conflicting
results from the preceding analyses in order to arrive at a final judgment
regarding a proper use of PEIAS II, taking into account the evidence gathered
thus far.

3-6. Discussion

3.6.1. Relating the G study to the "recoding study"
If a given PEIAS II category is unfit for use by the standard of the
procedure for variance components analysis (Table 3 ) , i.e., if not even s„ is
applicable to the score on that category, it is because the error component a
^2

is too large as compared with the teacher component a..
A2

Unraveling the variability denoted by a

reveals two sources of variation:

1. Intracoder v a r i a b i l i t y , i . e . , one and the same observer shows variation with
respect to his codings of the same experimental unit: a given l e s s o n - p a i r .
2.

"true" replication v a r i a b i l i t y , i . e . , teaching behavior as observed with
regard to the same teacher/grade in different

lesson-pairs may not be constant.

^2

Thus, a
^2

a

£

can be written as
2

2

= aa. + ba
1
r

2

where a. = intracoder variance
1

2
a

r

= "true" replication variance
'^

a and b being given constants, whose values vary with the score under inspection
2

2

(§7> fps

'-fi^ • '-'" -"-^ considered te be a nonrelevant effect, a is inherent
^2
in the object of measurement. If a is large because of high intracoder variance
2
.
A2
(a.), then the instrument (the category) is to blame. If on the other hand a
is large because of high replication variance, then the object of measurement
shows signs of variability. Now, the model used in the G study does not give
A2-if

information concerning these two components of a . I t is possible, however, to
2
estimate a. from the model used in the recoding study, because in this case the
error variance is composed of intracoder variance alone. For convenience, we denote
2
the error variance in model (8) by 3
(re = recoding).
£

Consider the score s^, then

re

-0

-T a = -z a
6 E 2 r

+ -r a. , or: a = 3 a + a.
o i
E
r
i

2
Now, if we compare the estimate of a
2
2
of a., with the estimate of a

, which may be considered to be an estimate
re

from model (l) used in the G study, it is possible
2
2
to infer whether the intracoder variance (a.) or the replication variance (a ) is
1
r
to blame for the failure of the category. It seems reasonable to make use of the
following rule of thumb for the comparison of these estimates:
^2
-| 2
2 _
if a
> — a , it follows that the intracoder variance (a.) is
e
2 £
1
re
too large; if not, the replication variance can be considered to
be the cause of the problem.
»
Not without making unreal assumptions for the absence of interaction, that is.
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This rule of thumb was applied to category 9, the only PEIAS II category which was
described as unfit for use, because of the large observer and error effects.
The result suggests that the replication variance should be considered the main
cause of the problem.
It is conceivable, of course, to develop similar procedures for each of the scores
Sy through S(-, but we were chiefly interested in investigating why even s^ could
not be applied to a PEIAS II category.
3-6.2. The use of parameter estimates to explore the various effects
Although the main purpose of the study described in this chapter is the
analysis of variance components planned to estimate the various effects which
play a role with regard to PEIAS II category scores, at the same time it might
be interesting to carry the analysis a step farther by having a closer look at
the effects themselves. Referring to model (l), introduced in section 3.1*.2.,
it can be seen that each of the effects, i.e., teacher, grade-within-teacher and
observer, contribute te the grand mean (y) of the score on a given category.
.
.
4
Because of the side conditions corresponding with these effects,
1=1
2

I

3

'^•if-t') ~ ^'

=1 ^'^^

^or each i and

i
I o ~ 0> respectively,it is possible to make

k=r
k=l

mutually independent parameter estimates of the effects of each teacher, each
grade and each observer, based on the observed results. Notice that these
estimates do not have any predictive value as they are related solely to the
results of these four teachers. With this in mind, it is interesting te examine
the grade effect manifest in some of the categories. Besides, these parameter
estimates can be used to assess (in a exploratory way) the "directiveness" of
the four teachers. For example, accepting behavior and asking divergent questions
(category 1 + 2 and category 1*, respectively), should be categories with high
or positive effects for the nondirective teacher, whereas criticizing behavior
(category ll* er 15) should display a low or negative effect for the nondirective
4

teacher, according to Flanders and his adherents. Now, since v ,
^ j.. J>J, ^
'
^
'
> A. = 0, the effects
1=1

of each teacher are expressed as deviations from their average, which may be
positive or negative. For each PEIAS II category, these deviations were analyzed
in order to assess the teacher's position with respect to the score on that
category. Table 8 reveals the outcomes of this analysis, ++ denoting a high
positive deviation from zero, + a positive deviation from zero, - a negative
deviation and —

a high negative deviation from zero,
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Table 8

Contributions of each teacher to the main effect A, based

on parameter

estimates of Aj , A2, A3, and Ai,.

Separate
Categories
1

++

2

++

2

_
—
—
—

3

+

1.

++

5
6

++
++

+

^

—

++

8
9

+
+

10

+

11

13

-

ll.

+

12

15
16

Combined

Teacher
1

++

3

Categories

-

3+11
1. + 9

++

0

+

5+10

++

+

—
-

+
+

—

1 + 2
++

—
-

—
—
—

+
+

Teacher

1.

—
—
—
-

+

++

—

++

++

++

—

—
—
—
-

++

+

—

++

+

++

-

+

6 + 7
12

+ 13

ll.

+15

1

2

++

+

-

3

-

._

-++

++

—

1.

++

++

+

++

It will be remembered that the teachers selected for the G study were rated
with respect te the "directiveness" manifest in their behavior (see section 3.1*.1.).
Teacher 1 was rated as the most nondirective (democratic) teacher, practically
without exception, the other three teachers were rated as more similar to each
other, teacher 1* being rated as the most directive (autocratic) teacher, not
nearly unanimously, however (Splinter, 1977)- With this in mind, the results of
Table 8 can be better appraised. As to the

nondirective

PEIAS II categories 1

through 5, teacher 1 displays the largest positive effect, four times out of
five, the only exception being category 3 where teacher 1* contributes the
largest positive effect. On the categories 1, 2, 1*, and 5 "the contribution of
teacher 1* is negative. With respect to category 6 (observation after nondirective
categories),again the contribution of teacher 1 is positive, that of teacher 1*
negative. Regarding the directive

PEIAS II categories, 9 through 15, teacher

1 shows a negative deviation, four times out of seven, while teacher 1* contributes
a positive effect, six times out of seven. These results are "confirmed" regarding
the parameter estimates of the teacher effects on the scores of the combined
categories, especially with respect te the nondirective behavioral units
accepting behavior ( 1 + 2 ) and listening to/looking at answers to questions and
initiative as shown by pupils (5 + 10): both times, the contribution of teacher
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1 is positive, that of teacher 1* negative. The directive behavioral unit
criticizing (collectively + individually (ll* + 15)) again displays the largest
positive contribution for teacher 1*, teacher 1 showing a negative deviation.
The contributions of teacher 2 are conspicuous by being negative for the
greater part of the categories: thirteen times out of sixteen. This teacher,
by the way, was rated as "neutral" with respect to directiveness by nonexperts
in the field of physical education (see Splinter, 1977).
On the whole, then, and assuming the ratings of the teachers to be valid
(to a certain degree), the results of this exploratory study seem to suggest
that the instrument can be used to discriminate between nondirective and directive
teachers to an acceptable degree. It is advisable, however, to keep in mind the
rather depressing picture drawn by Dunkin and Biddle (l97'+, Chapters V and XI)
with respect to research findings about directiveness. Time and again they
report conflicting results, concluding that findings for aspects of directiveness
are likely to be denied or even reversed in other studies.
With respect to the parameter estimates of the teacher effects in the present
study, it was considered sufficient to deal with the results in the above-described
way, i.e., exploratively. On the other hand, if there is an opportunity to collect
a substantial number of data with respect to a large number of teachers rated te
be representatives of democratic or autocratic teaching styles (supposedly in a
valid way), then the use of parameter estimates could yield important contributions
to the analysis of the G study data. In that case, it is meaningful to make use
of the real values of the effects in order to relate the teachers to each other.
Besides, it would be possible to estimate confidence intervals for each of the
estimated effects.
With respect to the grade effects manifest in some of the categories, we
analyzed the parameter estimates of this effect for the categories in question.
2
Since i Y - / - ) = 0, for each i , the grade effects within each teacher are

j=l

^'"-^

expressed as deviations from the average score of that particular teacher (p + A . ) ,
either positive or negative. As to category 1 (acceptance of feelings, collectively),
the teachers 1 and 2 display negative deviations for the low grade level and,
consequently, positive deviations for the high grade level , whereas the reverse
holds for teachers 3 and 1*. Regarding category 11 (action and performance,
directively), teachers 1 and 2 display positive effects for the low grade level,
while the reverse holds for teachers 3 and 1*. With respect to category 15
(criticizing, individually), all

teachers exhibit a positive effect for the low

grade level,a finding corrobated by the fact that the combination of the categories
ill + 15 (criticizing behavior as a whole) shows the same positive deviation for each
of the four teachers. This result

is consonant with findings reported by Dunkin

and Biddle (197I+, p- 366, figure 11.2) that teacher criticism is a variable associated
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with lower grade levels. Regarding the ether combinations of categories where
a grade effect was found to exist, the behavioral unit action and performance
(categories 3 + 1 1 ) shews negative deviations with respect to the low grade level
for teachers 2, 3, and 1*, whereas the reverse applies to teacher 1. Finally, the
combination 1* + 9 (asking questions as a whole), shows positive effects for the
lew grade level, the only exception being formed by teacher 2. This last finding
is consonant with results reported by Furst and Amidon (I967, pp. 169 f f . ) ,
that higher grade levels tend to be associated with a reduced use of questions
by the teacher.
On the whole, then, there are indications that the grade effects manifest in
the category combination 1* + 9 and 11* + 15 are consonant with other findings,
meaning that teachers tend to ask more questions in low grade levels and tend
to criticize mere in low grade levels. With respect to the other grade effects
the results are less clear, since the results of the four teachers are different
and not easy to interpret. On the other hand, it is advisable to take them into
serious account, since it was found in this study that they can be measured
reliably (see Tables 1* and 5 ) . This result seems to confirm our approach to regard
grade effect as nested within teacher I
With regard to the above-mentioned results, it should be kept in mind that a more
or less "pure" estimate of the existence of a grade effect is hard to make, since
grade is confounded with class (cf. section 3.1*.1.) With respect to the observer effects manifest in the categories h and 10 and
the combination 12 + 13, it is conspicuous that observer 1 shows by far the largest
deviations from

y, the other two observers being more similar to each other.

3.6.3. The relation with generalizability theory
Cronbach and his associates (1972) distinguish decision (D) studies from
generalizability ( G ) studies. A G study collects data from which estimates can
be made of the components of variance for measurements made by a certain
procedure. A D study collects data for the purpose of making decisions or
drawing conclusions. At the outset of this chapter the study te be described
was called a G study and rightly so, since components of variance were estimated,
each attributable to a facet (= source of variance) or combination of facets
represented in the experimental design. In Table 3 we presented a procedure for
evaluating reliability in terms of variance components, suited to the purpose
of the present study.
It would be better to improve PEIAS II further before using the system in
a D study but, unfortunately, time and cost limitations of the research project
as a whole render repeated G studies of this kind rather improbable. In
forthcoming D studies with the instrument the results of the present 0 study
will be used as a standard for the teacher scores to be obtained (as they are
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the only relevant data available). With respect to the design of future D studies
the following decisions have been taken:
1. The "facet" of observers will remain the same in the course of the longitudinal
study, since the same three persons will be used to code the lessons to be
videotaped.
2. The "facet" of grade will remain the same, i.e., high grade level scores will
be related to low grade level scores to represent possible grade level differences.
In view of the above facts, it should be possible to estimate so-called
"generalizability coefficients", expressing the ratio of universe-score variance
te expected observed score-variance. On the other hand, in the formulation of
model (l), it was assumed that all the effects are fixed: the teachers are not
assumed to have been chosen randomly from a population of physical education
teachers; the observers are not assumed to have been chosen randomly from
a population of observers, since they have been trained in a special way with
respect to the categories of PEIAS II (for a description of the procedure for
observer training, see Chapter 2, sections 2.2. and 2.3.1*.; see also Splinter, 1977)Finally, the grades have not been chosen randomly from a population of grades,
since low

grade levels have been related to high

grade levels to represent

possible grade level differences. Yet, it is not impossible or meaningless to
conceive of generalizing in this case, if we are willing to accept a formulation
like: the results of this study may be generalized to a population of "observers
like these", "teachers like these", and so on (cf. Stanley, 1971, p- '*25).
It is, of course, beyond the scope of this chapter, to present a treatise on
generalizability theory. Instead, a few key conceptions will be introduced,
essential to the estimate of the generalizability coefficient. (For more detailed
information, see Cronbach et al. , 1972).
The generalizability coefficient

with respect to a D study design similar to the

one used in the present G study may be expressed in terms of variance components
as follows:

2
A2_

^

e

°X

.2
^2
^2
o, + a , , , , + a /
X
Y(x)/n' .
£ n' .n'„
J
J p

2

P
2
0,

A
2

a

coefficient

= estimate of t h e u n i v e r s e - s c o r e v a r i a n c e
= estimate of t h e g r a d e - w i t h i n - t e a c h e r component

^(A)

2

a

= estimate of t h e g e n e r a l i z a b i l i t y

= estimate of t h e e r r o r component
n ' . and n'

a r e t h e number of c o n d i t i o n s of facet j (grades) and facet B

J
p
(observers) in the D study, respectively. Generalization is to p, .

89

Following the assumptions of model (l), teacher x observer interaction (AB)., and
ik
grade-within-teacher x observer interaction (YB). .,., are assumed to be zero, so
K-C (1')

that the error variance a

( t h i s e r r o r v a r i a n c e i s composed of a l l

within-person

,2

A2

components; Cronbach, Chapter 3) i s composed of a , . + a , t h e w i t h i n - p e r s o n
A^

component a , ,

Afcs

.

.

^^'^

'

.

2

being z e r o . The s i z e of each e r r o r component w i t h i n a , i s dependent
0

en t h e number of o b s e r v a t i o n s with r e s p e c t t o t h a t component for each t e a c h e r .
Each component of v a r i a n c e i s d i v i d e d by i t s frequency w i t h i n t h e person.

For example, i f t e a c h e r behavior w i l l be observed in one grade only i n a
2

forthcoming D study, the grade-within-teacher component equals a •, > as
estimated in the G study. If on the other hand two grades will be visited,
.2
.
.
.
.
.
we have a /, \/p, etc. The universe-score variance is directly estimated by
^2
.
.
. .
. . . .
a
as obtained in the G study. Thus, the coefficient of generalizability is
the ratio of the universe-score variance to the expected observed score variance,
the latter being composed of the universe-score variance + the sum of all
2
within-person components (i.e., a , ) .
0

With this in mind, the results of the G study can be expressed in terms of
generalizability theory. Table 9 shows the estimated coefficients of generalizability
for each of the PEIAS II categories and for the behavioral units composed of
category combinations. The number of conditions for facet j (grades) is 1 or 2, the
number of conditions for facet B (observers) has been varied systematically from
1 to 1*. It should be noted that more than three conditions for facet B represent
a hypothetical situation, since in the D studies to be carried out within the
context of the longitudinal study three observers in all probability will be used.
The generalizability coefficients shown in Table 9 were estimated from the
estimated variance components shown in Tables 1* and 5- It should be kept in mind
AI
.
5
that in our approach the withm-persen component a, is assumed to be zero .
Ap

It is advisable to estimate this component in forthcoming studies with a more
substantial number of observations. The results presented in the table are, of
course, in agreement with the data presented in section 3.5.1- The most reliable
use of PEIAS II categories can be made (within the context of the present study,
that is) by taking two grades and three observers: in that case 12 out of 16
categories have a coefficient
under n'. = 2 and n'

^.70, as can be seen in the 6th column of Table 9,

= 3. This is the situation represented by the score s

in

Table 3, n'. = 2 and n' = 3 being its equivalent in more conventional terms.
J
B
The 3 categories in Table 1* (the categories 2, 5, 6, 7, 13, and l6) have their
counterpart in the first column of Table 9, with n'. = 1, n' = 1, yielding
J
B
(y.-neralizability coefficients of .8l, .61*.,7l*, .85, .7I* and .68, respectively.
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Further, n'. = 1,n'
J

= 3 can be considered to be equivalent to the score s,,
p

^

n' . = 2, n'g = 1 to s*.
Table 9

Estimated generalizability
1
Category

coefficients for D studies with PEIAS II categories
Number of facet conditions

n'.=1
0
n'g=1

n' = 1

n' = 1

n .=2
J

=2

n' =3

n

s='

n'.=2
J
"'B=^

1

.35

1.1

1.3

2

.81

88

3

.62

69

n .=2
J
B=^

52

.58

58

.1.1.

.61

91

90

.91.

95

.92

.96

72

76

.82

81.

.71.

.85

"

n' . = 1
J

"\='

n' .=2
J
n.^=l.

1.

.1.2

56

61.

60

.72

78

.68

.81

5

.61.

78

81.

78

.88

91

.88

• 93

6

.71.

83

87

85

.91

93

.89

.91*

7

.85

91

93

92

.95

96

.91.

• 97

8

.73

81.

88

81.

.91

93

.91

• 95

.21.

.39

9

.13

19

22

23

.31

36

10

.21

27

30

35

.1.3

1.6

.31

• I.7

11

.U6

52

51.

63

.68

70

.55

.71

12

.1.5

55

59

62

.71

71.

.62

• 76

13

.71.

85

89

85

.92

91.

.91

• 95

11.

.36

1.9

56

53

.66

71

.60

• 75

15

.33

37

1.0

1.9

.51.

56

.1.0

• 57

88

.81

• 89

16

.68

78

79

81

.86

1 + 2

.83

8y

90

90

.91.

95

.92

.96

.63

66

67

77

.80

81

.68

• 81

1* + 9

.52

57

59

68

.72

71.

.60

• 75

5 + 10

.68

77

80

81

.87

89

.82

• 90

6

.76

80

83

86

.89

91

.81.

• 91

.75

88

91

88

.93

95

.93

• 97

50

52

61

.67

69

• 53

• 70

3

+ 11

+ 7

12 + 13
ll. + 15

If n' < 3, the observers should be considered fixed (cf. note 5 ) .

see note 5-

Looking at the right part of Table 9, one might conclude that increasing the
number of observers yields only small gains in the coefficients. Now, this may
A2

be a distorted picture, since it is possible that the absence of the a

Ap
component slightly underestimates possible effects due to an increase in the
number of observers. The coefficients of the categories 1, 9, 10 and 15 (taking
n' • = 2, n'o = 3) confirm the results presented in section 3.5-1 • (cf. Table It).
J

P

These

categories are marked by small teacher effects, as measured in this study.

On the other hand, the small teacher effect manifest in category 1* hardly affects
the coefficient of generalizability for that category.For n'. = 2,n' = 3 , its
J
B
value is .78.
The bottom part of Table 9 reveals that combining the categories to larger
behavioral units almost without exception results in larger coefficients.
Ultimately, it should be the researcher's decision as to which procedure
must be followed in using PEIAS II. On the one hand he may persist in using
relatively poor categories like 9 and 10 separately, because he suspects them
to represent something special and unique. In this case, the only thing he can
do is to continue the observer training, trying to find more adequate definitions
of the behavior in question. On the other hand, he might join these categories
to other ones, forming larger behavioral units which, as the data suggest, are
more reliable. In that case he may lose some information in order to increase
reliability. The fact that combined categories tend to be more reliable might
involve a come-back te the original FIAC format, especially with respect te the
categories 1 + 2 (accepting behavior as a whole), 1* + 9 and 5 + 10 (questioning),
12 + 13 (instructing behavior), and 1I+ + 15 (criticizing as a whole).
The results suggest that distinctions like "collectively" vs. "individually",
or "divergent" vs. "convergent" are not easy te make. Here too, future research
might give more decisive answers.
3.6.1*. Some critical comments
The emphasis in this chapter was on the evaluation of PEIAS II as a measuring
device fit to use within the context of a given research project, especially within
a forthcoming longitudinal study (cf. section 3.1.). With respect te the reliability
of PEIAS II there are, however, other important aspects worth considering. One of
these aspects might be called "inter-Investigation reliability", i.e., the agreement
which exists when different investigators use the same observational system.
An important question would be, for example, whether different investigators, all
of whom used PEIAS II, also used the same ground rules to code "divergent questions"
or "convergent questions" (cf. Rosenshine and Furst, 1973, p. 168). If ground rules
are different across different investigations, then the problem of inference becomes
serious: it would be difficult to obtain any normative data on the behavior of
physical education teachers. If a number of investigators who used PEIAS II observed
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physical education lessons in different fifth-grade classes and obtained different
descriptive data, we cannot know whether these differences reflect actual differences
in behavior er differences in the ground rules developed by each team of investigators.
At present we do not know anything about this form of reliability with respect to the
PEIAS II categories. It would

be a good thing to investigate it when the occasion

arises.
A final word about analysis of variance components and generalizability theory:
1. It is a well-known fact that obtaining confidence intervals for components of
variance is a serious problem. For example, John (1971, P- 55) discusses the
results of two methods for obtaining an approximate confidence interval which
produce rather divergent outcomes. The generplizability coefficient is estimated
by making use of (the ratio between) various estimated variance components, so
that its "reliability" is not easy to assess. Besides, to the best of our
knowledge, nowhere in their book Cronbach and his associates discuss anything
like a (minimum) desired value, not to mention the idea of a sampling
distribution with respect to their coefficient. It would, of course, take
a lot of "Monte Carlo" studies to achieve this. Putting these things together,
we feel more at ease using the less formal procedure for the comparison of
variance components outlined in Table 3, especially with respect to the results
of the present small scale study.
2. It is irritating and even discouraging to observe the excessive attention paid
to crossed designs within the context of generalizability theory, not so much in
the works of the originators as in the writings of their followers. It is true,
of course, that within the context of completely crossed designs all effects can
be estimated separately, which is something worth pursuing. On the other hand,
reality seldom permits the assumption of completely crossed effects. More often
there is a multitude of nested effects, cenfoundings, etc., which are overlooked
or even taken for granted. It may be instructive to emphasize crossed designs
in textbooks for students of statistics. Writings aimed at researchers would be
more didactical, however, if the emphasis would lie on the analysis of me:'e
intricate, "real world" situations. Textbook reality is quite different from
everyday educational research. In this connection it is worth pointing to
Cronbach's amusing story of Sam and Herb (Cronbach et al., 1972, p. 61*).

3.7. Conclusions
Summarizing the most important findings of the study presented in this chapter
we first take up the 5 questions posed in section 3.3.
1). For 10 out of the l6 categories of the PEIAS II observation system differences
in teaching behavior contributed mere to the total variance (i.e. the components
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sum) than any of the other estimated effects i.e. the grade level effect er the
nonrelevant observer and error (replication) effects (categories 2, 3, 5, 6, 7,
8, 11, 12, 13, and l6). The remaining categories are marked by large grade effects
(l and 15) and large observer (1* and 10) or error effects (ll*). Only one category
'

(9) was found to be unfit for use (within the present study, that is) because of
huge observer as well as error effects.

2 ) . A closer leek at the observer effect as such revealed that the categories 1*, 9,and
10 (all having to do with questioning behavior) show a low degree of

intercoder

agreement (as measured with a variance components approach). Furthermore, a number
of categories tended to show a low degree of intracoder

agreement as appeared from

a high degree of variability between various codings of the same lesson-pair done
by the same observer (again, as measured with a variance components approach).
It should be noted, however, that these results cannot be decisive since only a
very small number of recodings were used.
With respect to the conclusions as worded under 1) and 2) it should be noted
that a post-hoc analysis of the results of the G study and the "receding" study
revealed that combining the categories to larger behavioral units almost without
exception resulted in increasing reliability of the category scores. Specifically,
with respect to the G study results the teacher effect emerged as the largest
single proportion of variance en all category combinations; with the "recoding"
study there was a marked reduction in both inter and intracoder variability by
combining the categories. On the whole the following combinations are to be
recommended:
a.

1+2

(accepting behavior as a whole), to increase both inter and intracoder

agreement.
b.

1* + 9 (asking questions as a whole), to increase intercoder agreement.

c.

5+10

(listening to answers to questions and attention to initiative) to

eliminate the intracoder variability manifest in category 5d. ll* + 15 (criticizing behavior as a whole), to reduce the inter and intracoder
variability manifest in category 15. Note that these recommendations are made
on the basis of a post-hoc analysis. Decisive information, of course, could be
gathered only from further research!
3).An effect of grade level on the score of the instrument was manifest in three
categories (l, 11, and 15) as well as three category combinations (3 + 11,1+ -i- 9,
and ll* + 15). There are indications that the grade effects manifest in category
15 and the category combinations 1+ + 9 (asking questions) and ll* + 15 (criticizing
behavior) are congruent with other findings, meaning that teachers tend to ask more
questions in lew grade levels and tend to criticize more in low grade levels.
With respect to the ether grade effects the results are less clear, since the results
of the teachers are different and not easy to interpret. It is advisable to take
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them into serious account, however, since it was found in this study that they can
grade

be measured reliably. This result seems to confirm our approach to regard

effect

as nested within

teacher\

l*).An initial attempt at construct validation of PEIAS II yielded satisfactory results.
On the whole, these results suggest that the instrument can be used to discriminate
between nondirective and directive teaching behaviors te an acceptable degree: using
the parameter estimates of the effects of each teacher it could be shown that
differences between nondirective and directive teachers could be identified by the
so-called nondirective categories (l through 5) and, te a lesser extent, by the
directive categories (9 through 15). Combining the categories to larger behavioral
units did not seem to affect the discriminatory power of the instrument. The
differences which could be identified suggest that nondirective teachers tend
to show more accepting behavior; they tend to ask more questions and, not
surprisingly, to spend mere time on listening to the answers; finally, they
tend to criticize less.
5).There are a number of categories which could be used reliably te detect
interteacher differences by looking at the score of a randomly chosen observer
in a randomly chosen grade (categories 2, 5, 6, 7, 13, and I6). In applying
the PEIAS II system as a whole, however, i.e. retaining
of

the

present

category score

version,

each

of

the

16

categories

the instrument can be used to best advantage when a

is obtained as the average across observer and grade level scores.

In that case only one category (i.e.9) would be unfit for use according to the
evidence gathered in the present study. Combining the categories to larger
behavioral units not only leads to greater prominence of the teacher effect
but also to rather large reductions of the various observer effects (cf. the
comment made with respect to l) and 2)): the evidence seems to suggest that
after combining the categories a given (fixed) observer might be sufficient
(cf. Tal»Le 5 ) . This, of course, would lead to a systematic observer effect
on the category scores which is not so serious, however, since they will be
used only comparatively.
6).The so-called generalizability

coefficients

that were estimated using the

obtained components of variance belonging te the various effects essentially
lead to the same results as obtained with the procedure outlined in Table 3.
In the present study the interaction between teacher and observer was
assumed to be zero . It is advisable to estimate this interaction in future
research with the instrument. By taking two grade levels and three observers
12 out of the 16 categories yield a coefficient ^ .70. The remaining categories
( 1 , 9 , 10, and 15) yield coefficients <.60, the lowest coefficient being .36,
belonging to category 9, as was to be expected. Here too, the combinations
1 + 2 , l* + 9, 5 + 1 0 , and 11* + 15 lead to a considerable increase in
reliability.
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7).Ultimately, it should be the researcher's decision as to which procedure must
be followed in using PEIAS II. On the one hand he may persist in using relatively
poor categories like 9 and 10 separately, because he suspects them to represent
something special and unique. In this case, the only thing he can do is to
continue the observer training, trying to find more adequate definitions of the
behavior in question. On the ether hand, he might join these categories to other
ones, forming larger behavioral units which, as the data suggest, tend to be
more reliable. In that case he may lose some information in order to increase
reliability. The fact that combined categories tend to be more reliable might
involve a come-back to the original FIAC format. The results suggest that
distinctions like "collectively" vs. "individually" or "divergent" vs.
"convergent" are not easy to make. Here too, future research might result
in more decisive answers.
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Notes

1. The arcsine transformation has been applied to the category scores (i.e., for
each category the number

of seconds

in the column total), in order to meet with

the normality assumptions of the analysis of variance model. The scores of the
categories are assumed to follow a binomial distribution. Another important effect
of this transformation is the so-called variance

stabilization,

(for more

information, see Novick & Jackson, 197^*, Chapter 10, pp. 32l* - 327, or Witting
& Nolle, 1970, pp. 1*9 - 52).
In applying the arcsine transformation to the category scores it is assumed that:
1. Teachers display a given behavior .f , irrespective of preceding behavior.
2, The probability of the occurrence of this behavior is equal to P (unknown).
Under these assumptions, the number of time-units during which behavior X
occurs follows a binomial distribution, with parameters n and p , n being the
total number of time-units (i.e., seconds).
These assumptions may net appear very appropriate, but in this case it is hardly
possible to find better ones.
Let Z ,..-,, represent the number of times behavior X occurs for teacher i
-r(ijk)
level j , as coded by observer k in replication r , then

S , . ., , def
^(ijk)
=

in grade

2 arcsine / \ / ~^ '^'^ '^ \ (n , . ., = the number
I W
n^^..^
I
r(ij)
\V

/ o f time-units)

is "more normal" than AT , . ., , /n . . . . itself.
-r(ijk)/
rlij)
2. The categories which appeared to be "sensitive" to the effect of lesson-type were
the categories 3 through 8. For these categories the hypothesis: lesson-type effect = 0,
had to be rejected. For the remaining categories ( 1 , 2 , and 9 through I6) we

might

have assumed a model like

-lr(ijk)

" ^ '' h ^ '^3(i) ^ h *

hrdck)

with both I and v now d e n o t i n g a r e p l i c a t i o n (cf. model (I ) ) .
This would have doubled t h e number of r e p l i c a t i o n s . However, because of t h e
l i m i t e d p o s s i b i l i t i e s t o e s t i m a t e a l a r g e number of e f f e c t s
study and because we were not

i n our small

i n t e r e s t e d in lesson-type effect

scale

as such, i t was

decided t e sum t h e c a t e g o r y scores a c r o s s two l e s s o n - t y p e s , r e s u l t i n g i n t h e
choice of model ( I ) . This i m p l i e s , of c o u r s e , a l o s s of
categories

1, 2 , and 9 through I6 but i t

information for

the

seemed t o be t h e b e s t s o l u t i o n of t h e
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problem. Thus, an "experimental unit" was defined as a lesson-pair:

a "games"

lesson + a "gymnastics" lesson.
3. This auxiliary table was prepared in the following way:
F

F

F

R

J2

S

^2

0

2

3

2

\
j(i)
k

1

0

3

2

1*

2

0

2

i = teacher
j(i)

= grade-within-teacher
k = observer

ik

0

2

0

2

kj(i)

1

0

0

2

kj(i)

""ajk)

1

1

1

1

r,...,.= random error term

ik = teacher x observer
= observer x grade-within-teacher

In the table there is a row for each mean square in the analysis of variance
and a column for each letter. At the head of each column we write the subscript
letter, the number of levels of the factor, and whether it is random (R) or
fixed ( F ) . At the beginning of each row we write the subscripts for that term
in the model.
1*. On an intuitive level it is conceivable to disentangle the grade level effect
2

(a ) from a class effect, in the following way:
Y
Scores should be averaged across observers. Then, for each teacher it should
be possible to compare the difference between classes with the difference
between grade levels in about this way:

Low grade level

High grade level
difference x - a

class
X

fl

o

L

>

<

fl

ll

fi >
>

A

^^'^

I

a

. . . . -difference

difference •
X -y

class

a - b
YJ

1

class

1,

T,

class
b

y

difference y - b
If the grade level differences (x - a) and. (y - b) are much larger than the
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class differences (x - y) and (a - b), one may assume a "real" grade level
effect in those cases where the results point to such an effect. Notice,
however, that the differences (x - a) and (y - b) (or (y - a) and (x - b) )
not only contain grade level effects but also class effects (inevitable) so
that interpretation remains hazardous.
5. With respect to the formula used to estimate the coefficient of generalizability
for a D study design based on the data of the present G study the following
should be kept in mind:
a. If n' < 3(n' denoting the number of observers in a D study) this formula can
B
B
only be used if all teachers will be observed by one and the same observer,
or,
in the case of two observers, by two given

observers (although these observers

may be chosen randomly out of the group of three observers). A comparison with
the procedure outlined in section 3-1*.3. and summarized in Table 3 leads to the
following survey:
Procedure summarized in Table 3
one randomly chosen

Generalizability coefficient

observer

n' •=
J

^2

^/
^

n'.
J

generalization is to ii +

A. + Bj,

( m the case of two given observers
; A: =fe^+ k^)

2r'n'B

n' .=
^'"'B
J
n' .=
J

1] not really
.equivalent to
s and s as
= 11 ~-'~^
>* the observer
is not random!

= 1 or 2 (fixed)
= 1 or 2 (fixed)

2
n' .
J
=

3"
= 3"
^exhaustive
sampling

As stated earlier, in the case of (1 or 2) fixed observers there is a
systematic observer influence en the category scores which is not so serious
since they will be used only comparatively. If we would have a situation in
which each teacher will be observed by (l or 2) observers chosen independently
and randomly out of the group of three observers (cf. our £,., and £0 scores!),
1

2 "^

it is necessary to add the estimate of the observer component (3 ) to the
2

P

expected observed score variance in the denominator of the p -formula (cf.
the reliability coeffient pj that was discussed in section 3-5.2.).
^2

If our assumption that teacher x observer interaction is zero ia,

•.= 0) is
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2
not c o r r e c t t h e e r r o r component in t h e denominator of p
.K2

''E'
where:

^2

= ^°(AB) ^

can be w r i t t e n as

2

^£

a i = the error component in the denominator of p .
a = a given constant
2
a, ,= the teacher x observer interaction component
(AB )
-2

a

•

So, if there is teacher x observer interaction it does
2
value of p .
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I

^

= the error component on the basis of model (1)
have an effect on the

CHAPTER 4
DEVELOPMENT OF A PUPIL RATING-SCALE
OF TEACHER BEHAVIOR IN PHYSICAL
EDUCATION: A N INITIAL ATTEMPT
1*. 1 . Introduction

This chapter reports on the development of an instrument designed te reduce
the everyday observations of pupils to reliable measures of aspects of teacher
behavior in physical education classes. The development of the instrument took
place in the course of the first phase of the research project, mentioned early
in the previous chapter (cf. section 3.1.). Its construction had grown out of a
need for diversity

of operational definitions in the quantification of variables

within the same study, i.e., in the course of the longitudinal study teacher
behavior should not only be assessed by using PEIAS II category scores, but also
by using ratings of teacher behavior from the pupils' viewpoint in conjunction
with the more "objective" PEIAS approach. It will be remembered from the
discussion in Chapter 2 (cf. section 2.5-) that there was a discrepancy between
PEIAS results and pupil ratings with respect to the behavior of the four teachers
participating in the study. The pupil rating-scale used in that study, however,
should be considered an ad hoc instrument in the sense that it had not been
subjected to preliminary investigations regarding its reliability or validity
(cf. Kemper et al., 197^, p. 157 and pp. 258-260). Hence the need to develop
an adequate measuring device fit for use in future investigations within the
context of the research project.
Contrary to the PEIAS observers, the pupils are untrained as raters and,
of course, have no teaching experience. However, one of the weaknesses inherent
in most studies involving the use of trained observers is the limited sample
of actually observed behaviors upon which the assessments of teacher behavior
must be based. A few hours

of classroom observation seldom provide sufficient

evidence for an observer to evaluate

the full range of attributes of interest

to investigators. It could be that, in this respect, the pupils have a major
advantage over other observers: they see the teacher perform on many different
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occasions, as he encounters a wide variety of problems, as he attempts quite
varied tasks, and as he deals with individuals known personally to the observer
(Veldman &

Peck, 1963). The validity of pupil ratings remains to be demonstrated,

but there are reasons to expect a satisfactory degree of reliability from this
method.
A major difficulty often encountered in assessment operations of this kind
has been the choice of dimensions to represent the most relevant aspects of
teaching performance. It is a well-known fact, for instance, that even when
carefully defined evaluative rating-scales are used, there is a substantial lack
of agreement among different groups of raters. Actually, investigations have
shown that any two observers, whether or not in the educational field, are
likely to disagree sharply in the appraisal of a particular teacher (Sorenson
et al., 1963). A more optimistic point of view, however, was expressed by
Veldman and Peck at the end of their above-mentioned study, where they conclude
that the results of their study "...seem to confirm the hypothesis that pupils
can provide at least as much information regarding teacher characteristics as
can expert adult judges on the basis of 1 or 2 hours

of observation", (1963,

p. 35I*). In this study they extracted five factors from pupil ratings of 55**
student teachers: I. Friendly, Cheerful, Admired; II. Poised, Knowledgeable;
III. Interesting, Preferred; IV. Strict Contrel;and V. Democratic Procedure.
Stern (I963) pointed out that strikingly similar factors have emerged from a
number of independent analyses of student ratings. He concluded that "... the
verbalized teacher image is a widely shared and extremely stable stereotype",
(p. 1*21). Empathy

(friendly, democratic behavior) and competence

(systematic,

organized behavior) were mentioned as the essential components of this idealized
image. Of the factors found in the Veldman and Peck study. Factors I and V
might fall under the "empathy" heading, while Factors II and IV would appear te
be related to "competence". Their Factor III (interesting. Preferred) probably
corresponds more clearly with the pupils' notion of "effective teaching",
(Veldman & Peck, o . c , p. 35^)The results of these studies suggest that useful measures of teacher
behavior can be obtained from pupils. The same conclusion may be drawn from the
results of earlier studies, among them the studies conducted by Remmers and Bryan,
strong advocates of student evaluation as a means of self-improvement for
teachers (Bryan, 1963; Remmers, 1960). A more recent review of the literature
on student ratings is given by Cestin et al. (1972), although their review was
confined to student ratings of college teaching.
It would be unsafe to assume that findings from classroom research are
applicable to physical education which occurs in a broader, freer environment,
has different subject-matter, and uses movement as an important medium of
learning (cf. Bookhout, I967). Therefore, and because of the objective to use
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the pupils' ratings in conjunction with the already developed PEIAS II observation
system, we sought to describe the teacher's behavior in terms of the

frequency

of certain specific behavioral acts expected to occur in physical education
lessons. It was suspected that it would take considerably less time to develop
an instrument based on frequency-rating items in contrast to mere general
evaluative items. The time aspect or rather the time limitation alluded to in
the preceding sentence was quite strict since the first phase of the research
project, set up for the development of several instruments te be used in the
course of the longitudinal study, covered a period of only two years, the pupil
rating-scale being just one of several instruments to be constructed. With
respect to the reliability of frequency-rating items, Follman et al. (1975)
considered that these items would be associated with more reliable rating since
rating of actual frequencies should be more accurate than more general evaluative
ratings. In their study dealing with students' ratings of college instructor and
course, they used a 5-point scale for each item consisting of the categories:
Never, Seldom, Average, Often, and Always. A similar frequency-rating approach
with respect to rating-scales can be found in earlier studies, notably those
of Isaacson et al. (196I*) and Levinthal et al. (l97l). In their well-known I96I*
study, Isaacson and his associates had college students rate and evaluate their
teachers based on their remembered observations and impressions. They used a
l*6-item rating-scale and instructed the students te respond according to the
frequency of the occurrence of certain behavioral acts and net according to
whether the behaviors were desirable or undesirable (cf. Kerlinger, 1973, p. 553).
They were primarily interested in the dimensions or underlying variables behind
the items. Six such dimensions were found: Factor 1, related to general teaching
skills and labeled as the Skill factor; Factor 2, the Overload factor, clearly
deals with the amount and difficulty of the work the instructor expects of his
students; Factor 3, the Structure factor, deals with the instructor's organization
and planning of the course; Factor 1*, the Feedback factor, is related to the
instructor's evaluative comments about classroom performance; the fifth stable
factor. Factor 5, found in the ratings can be conceived of as a Group Interaction
dimension; finally, there is Factor 6, a Student-Teacher Rapport factor (Isaacson
et al., 1961*, pp. 31*8-350). All items in their study were rated on a scale running
from "almost always occurred" to "almost never occurred", essentially the same
approach used in the Levinthal et al. study (1971). Again, the results of these
studies de not concern physical education teachers (as far as we know such results
do not exist, cf. Chapter 1, section 1.3.1.), but they were discussed more
extensively because of the procedures used, similar to the one used in the present
study.
In our study six types of teacher behaviors were included in the instrument,
most of them more or less equivalent to (combinations of) PEIAS categories.

These teacher behaviors or "interaction aspects" as we prefer to call them, are

the following: Instruction;
Asking

Questions;

Overload;

and Participation.

Teacher-Pupil

Rapport;

Pupil-Initiative;

Each of the interaction aspects was measured

by 5 items, most of which we formulated ourselves. Following the procedures used
by Isaacson and Levinthal, each item was rated on a 5-point frequency-scale running
from "almost always" to "almost never". The interaction aspects Overload,
Teacher-Pupil Rapport and Pupil-Initiative were adopted directly from the
Isaacson study, Pupil-Initiative being equivalent to Factor 5, the Group
Interaction dimension. The interaction aspects Instruction, Asking Questions
and Participation were included because they represent other important teacher
behavior variables measured by (combinations of) PEIAS categories. In constructing
the items an attempt was made to provide simple and realistic descriptions and
to avoid as much as possible the use of value-laden words which might influence
the pupil's ratings. The object was to give the pupils the opportunity to react
to the situation depicted in each item per

se and not to be biased by emotional

terms, in order to determine whether er not meaningful instances of teacher

behavior could be identified

as well

as agreed upon by pupils.

Important

additional information regarding the instrument and some statistical implications
inherent in the methods and procedures used will follow in the next sections.

1* .2. Methods and procedures

lt.2.1. The instrument
The 30 items of teacher behavior on which the pupils described their own
teacher are presented in Table 1.
The table shews the items in the order in which they were presented to the
pupils. Each of the 6 interaction aspects introduced in section 1*. 1 . was
covered by 5 items as follows: Instruction, measured by the items 2, 9, 12,
ll* and 25; Overload, by the items 1, l8, 21, 2l*, and 28; Teacher-Pupil
Rapport, by the items 1*, 6, 10, 17, and 20; Pupil-Initiative, by the items
3, 7, l6, 22, and 30; Asking Questions, by the items 11, 15, 23, 27, and 29;
Participation, measured by the items 5, 8, 13, 19, and 26. Notice that the
items are assigned to the various aspects on a strictly a priori

basis!

We shall return to this point later (see sections 1*.3.2. and 1*.3.3.). As
stated earlier, each pupil was asked to respond to the items in terms of
the frequency of occurrence of the teacher's behavior.
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Table 1
Items^ provided in t h e p u p i l r a t i n g - s c a l e of physical education t e a c h e r s
1. The teacher really keeps you going dixring lessons.
2. The teacher takes a long time explaining a n exercise.
3. The teacher does not like you to give your opinion.
h. The teacher is friendly.
5. The teacher helps vhen you are performing an exercise.
6. The teacher understands when you think certain exercises are very hard.
7. The teacher is annoyed if pupils are talking during the lesson.
8. The teacher joins in when w e have games.
9. The teacher explains the exercises quickly and clearly.
10. The teacher tells you when y o u have done a good job.
11. The teacher asks us about the purpose o f a certain exercise.
12. During the lesson the teacher talks so much that you hardly get around to
anything.
13. The teacher joins in when we are one player short for a game.
1^4. The teacher demonstrates the exercises to u s .
15- If we are going to play games* the teacher asks us what we would like to do.
l6. The teacher takes u p suggestions from the pupils.
IT. The teacher is quick t o grumble at mistakes.
l8. Even when you are fagged out the teacher makes you carry on.
19- The teacher does not take part in ball-games.
20. The teacher shows he likes you.
21. After the lessons you don't feel tired at all.
22. You can ask questions any time you want to.
23. The teacher asks for the pupils' opinion.
2^4, Whether you feel like it or not, you have to play along.
25* Even when w e are busy performing the teacher keeps o n talking.
26. The teacher helps you with a difficult exercise.
27. The teacher asks us whether or not a class-mate is doing a n exercise correctly.
28. The teacher makes us do a lot of difficult exercises without a pause.
29. The teacher asks a lot o f questions.
30. The pupils are allowed to do what they like best.

^ I t should be kept in mind t h a t the items belong t o an o r i g i n a l Dutch r a t i n g - s c a l e .
This English v e r s i o n can only approximate i t s meaning.

Each item was presented in t h e form belov which a l s o i n d i c a t e s a p o s s i b l e
response:
"The t e a c h e r asks a l o t of q u e s t i o n s "
+ 2

X

0

- 1

- 2

On t h e f i r s t page of t h e r a t i n g - s c a l e p u p i l s were i n s t r u c t e d how t o complete
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the rating-scale with the help of a few examples. We explained what the
numerals + 2 to - 2 stood for: + 2 = Almost always; + 1 = Often;
0 = Occasionally; - 1 = Seldom; and - 2 = Almost never. Moreover, at the head
of each page of the rating-scale these instructions were repeated in graphic
form in this way:

+ 2

+ 1

0

almost always

often

occasionally

-

1

seldom

-

2

almost never

Following the Levinthal et al. study (1971) we also asked the pupils
for evaluative ratings of the teacher's overall teaching behavior, one
pertaining to his teaching ability, the ether pertaining te his friendliness.
These two general evaluative items were: "He is a good teacher" and "The
teacher is friendly". These items were placed at the end of the rating-scale
and presented in the same way as the frequency-rating items. This time,
however, the pupils were instructed to respond in terms of agreement with the
statement, + 2 to - 2 standing for: strongly agree, agree, neither agree nor
disagree, disagree, and strongly disagree, respectively. More details with
respect to data analysis and item selection procedures will follow in section
l*.2.1t.

U.2.2. The unit of analysis
By looking for characteristics strong enough in the behavior of physical
education teachers to be agreed upon by the pupils we aim at the development
of an instrument allowing for generalizations to the behaviors of

teachers.

This implies that the class rather than the individual pupil should be
considered the appropriate experimental unit of analysis (cf. Rosenshine, 1971b,
p. 17), i.e., the class or teacher means on the items of the rating-scale
must be the units of statistical analysis used as data in subsequent analyses.
In a discussion of the appropriate unit of analysis in studies of educational
effects Pedhazur (1975, P- 275 ff.) argues that social scientists have dealt
with this problem from a wide spectrum of theoretical orientations and
disciplines. Actually, there are few decisions a researcher makes that have
greater consequences than deciding on the unit of analysis. Since we are
interested primarily in finding behavior descriptions of a given teacher agreed
upon by the pupils of his class, the "N" in our study was the number of

classes

involved. In collecting the data for the present study we noticed that in some
schools sections of existing,intact classes were combined to form physical
education classes. For instance, in classes of moderate size composed of boys
and girls, the girls were combined with a group of girls from another class in
order to produce a physical education class with a sufficient amount of pupils.

106

The same, of course, applied to the boys. With this in mind, we considered it
necessary as well as more exact to define the experimental unit as a teacher
class-combination

—

(tec), i.e., the aggregate or collection of pupils "belonging"

to a given teacher, sharing his lessens at the same time. In consequence of this
definition the score on an item of the rating-scale is a class

or

teacher

mean,

based on the collection of all pupils' protocols within a given teacher-class combination. Of course, the choice of the teacher-class-combination as the unit
of analysis does not rule out the possibility to design research on teaching
in which the pupil is the unit of analysis (cf. Flanders, 1973, pp. 2l*-26).
However, in view of the objectives of the present rating-scale the choice of
the class mean as the statistical unit of analysis was the only legitimate one.

1+.2.3. Data collection: tec samples and administration of the rating-scale
Conformably to the objectives of the research project as a whole and taking
into account the rather severe time limitations imposed upon the execution of
the present study, it was decided to focus the analysis on the results of samples
composed of teacher-class-combinations (tec's) comprising teachers and pupils
comparable to the ones to be investigated in the longitudinal study, i.e., tec's
at the secondary school level. Thus, the emphasis was on the collection of data
with respect to the following samples:
I. A sample consisting of 17 tec's from two secondary schools taught by 6 different
teachers, 2 female and 1* male. The rating-scale was completed by 282 pupils, both
sexes being about evenly represented in the sample. The number of pupils ranged
from 7 to 26 per tec with an average of 17- All grade levels were represented in
the sample albeit rather unevenly, as the higher grade levels were in the
examination period at the time of the investigation. It was attempted to choose
tec's randomly from a population of secondary school tec's in and about Amsterdam
but since some schools were net willing to cooperate, mainly for curriculum
reasons, we had to confine ourselves to the two schools in the sample.
II. A sample composed of 8 tec's from four secondary schools in and about Amsterdam,
each school being represented by 2 tec's of the same teacher. The rating-scale
was completed by I69 pupils, the number of pupils ranging from I8 to 2l* per tec
with an average of 21 pupils.
The most important reason for the inclusion of this sample
was the opportunity to compare the results with those to be obtained in the
first sample, since the tec's in the two samples may be considered to comprise
similar teachers and pupils, i.e., all at the secondary school level. In a way,
then, the second sample can be conceived of as a "replication" of the first
sample. However, there are some differences between the first and the second
sample. Actually, the four teachers in the sample are the same as those involved
in the study described in Chapter 3. As in the PEIAS II study, these four teachers
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were selected because they seemed to offer the greatest opportunity for variable
behavior with respect to the dimensions of the rating-scale.
The similarity of the above-mentioned samples to the sample to be investigated
in the longitudinal study can be extended to another important aspect: all teachers
were holders of the highest degree in physical education in the Netherlands.
In order to allow for generalizations to the behavior of physical education
teachers and pupils of different

educational elevels, it was decided to collect

some additional data on tec's coming from schools for advanced primary education,
Polytechnic schools and domestic science schools, respectively. The data gathered
on these samples were analyzed separately and in a mere overall way. This was done
because it would be misleading to combine the data er to expect the same results
from such widely different samples of tec's, belonging to school systems as
divergent as domestic science schools and grammar-schools. Therefore, similar tec's
were combined into the same group for interpretation. Additional data were collected
with respect to the following samples:
Ilia. A sample composed of 10 tec's from three schools for advanced primary education
taught by 6 different teachers, 2 female and 1* male. The rating-scale was completed
by l6l pupils, both sexes being about evenly represented in the sample. The number
of pupils ranged from 7 to 29 per tec with an average of 16. Unfortunately, it was
not possible to gather data on pupils of the higher grades, so that only the lower
grade levels are represented in this sample (pupils ranging in age from 11 to
15 years).
Illb. This sample consists of 6 tec's from one Polytechnic school taught by 2
different male teachers. 110 pupils completed the rating-scale, all of them boys.
The number of pupils ranged from ll* to 23 per tec with an average of 18.
In this case all grade levels could be taken up in the sample.
IIIc. This sample contains 7 tec's from three domestic science schools taught by
1* different female teachers. The rating-scale was completed by ll*7 pupils, all
of them girls. The number of pupils ranged from 15 to 2l* per tec with an average
of 21. As in the case of sample Ilia, only the lower grades are represented in
this sample (pupils ranging in age from 11 to 15 years).
To ascertain a fair degree of familiarity with the teacher's behavior the
rating-scale was presented near the middle of the second semester of the schoolyear.
The pupils completed the rating-scale after having been assured of complete
confidentiality. Physical education teachers were not allowed to be present while
the instrument was being completed, so the pupils were under no external pressure
to respond in any particular way.

lt.2.1*. Data analysis and item selection
Since we are looking for characteristics strong enough in the behavior of
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physical education t e a c h e r s t o be agreed upon by t h e p u p i l s i t follows t h a t
only those items should be accepted which show a c o n s i d e r a b l e amount of agreement
among the p u p i l s of a given t e c . Eventually, and a f t e r c o n s i d e r a b l e d i s c u s s i o n ,
was decided t h a t only those items on which at least

it

80% of t h e p u p i l s of a given

t e c chose a l t e r n a t i v e s c l o s e to each other would be a c c e p t a b l e as being p o t e n t i a l
d e s c r i p t o r s of teacher behavior in p h y s i c a l education. Moreover, t h i s consensus
of opinion should be reached in a majority

of tec's

within a given sample a l t h o u g h ,

of c o u r s e , not n e c e s s a r i l y in the same d i r e c t i e n i Henceforward, the items
f u l f i l l i n g these

two conditions

w i l l be c a l l e d agreement

items.

In terms of the frequency s c a l e - p o i n t s on which each item was r a t e d t h e
exact o p e r a t i o n a l i z a t i o n of t h e 80? c r i t e r i o n was defined as follows:
A t e c shows agreement with respect t o the r a t i n g of a given item i f 80^
of the responses within t h i s t e c a r e given t o t h r e e successive s c a l e - p o i n t s
among which e i t h e r t h e a l t e r n a t i v e + 2 or the a l t e r n a t i v e - 2. Moreover,
60^ of a l l responses should f a l l en two adjacent a l t e r n a t i v e s within t h e s e
three scale-points.
The i n c l u s i o n of the a l t e r n a t i v e s + 2 or - 2 among t h e t h r e e successive
s c a l e - p o i n t s was r e q u i r e d t e preclude t h e p o s s i b i l i t y of items t o be accepted
on t h e b a s i s of a response p a t t e r n l i k e + 1 , 0 , - 1 .

Since we a r e looking for

agreement among the p u p i l s of a given t e c t h e i r responses should d i s p l a y a high
degree of homogeneity with r e s p e c t t o t h e r a t i n g of t h e i r t e a c h e r ' s behavior:
c o n t r a d i c t o r y responses l i k e "often" (+ 1) and "seldom" ( - l ) should not be
combined to form agreement items. In b r i e f , response p a t t e r n s showing t h e same
sign were accepted to form agreement items, for example, t h e p a t t e r n s + 2 , + 1,
0, or 0 , - 1, - 2 ; response p a t t e r n s showing a change of sign were excluded. By
way of i l l u s t r a t i o n a few f i c t i t i o u s r e s u l t s w i l l be given. The f i g u r e s r e p r e s e n t
t h e frequency d i s t r i b u t i o n s belonging t o each of t h e f i v e s c a l e - p o i n t s , f ( + 2 ) ,
f ( + l ) , f (O), f ( - 1 ) , and f ( - 2 ) , r e s p e c t i v e l y . The agreement c r i t e r i o n
has been set a t 80^, in accordance with t h e above-mentioned d e f i n i t i o n . The
number of p u p i l s i s 25.
3 1 2 6 2 2

: agreement item (at l e a s t 80^ of a l l responses belong t o
a l t e r n a t i v e s showing t h e same s i g n ; moreover, a t l e a s t 60^
f a l l on two adjacent

1

3

1* 9 8

2

7 8 5 3

alternatives).

: agreement item (idem).
: r e j e c t e d (only the response p a t t e r n + 1 , 0 , - 1

c o n t a i n s 80^

of the responses; t h i s p a t t e r n i s excluded s i n c e i t comprises
the c o n t r a d i c t o r y responses + 1 and - 1 ) .
In r e a l i t y , t h e s e items would only be accepted i f they meet t h e 80? c r i t e r i o n in
a majority

of t e c ' s within a given samplel
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11

2

0

1

11

: rejected (bimodal distribution).

5

6

1* 5

5

: rejected (no agreement at all).

6

0 ll* 0

5

: rejected (the response pattern + 2, + 1, 0 contains 80^
of all responses; however, the requirement that 60^ should
fall on two adjacent alternatives precludes this item from
being accepted).

It will be clear from the foregoing discussion as well as from the rather
descriptive definition of the agreement criterion that we did not assume the
items to be measured on a pure interval scale. For instance, it would be incorrect
to equate the distance between "seldom" (- l) and "almost never" ( - 2) to the
distance between "often" (+ l) and "almost always" ( + 2 ) . The sajae applies to
the distance between other scale-points. In the case of a true interval scale it
would have been possible to select items with a small standard deviation under
the assumption that a small value would indicate similar perceptions of the
behavior as depicted in a given item. Instead the data were considered to have
been measured on an ordinal level. It should be noted that the agreement criterion
used in the present study represents a minimum

investigators

of the research

project.

requirement

defined

by

the

Each item coming up to this requirement

was considered a reliable representative of the view of the pupils within a
given tec with respect to the behavior in question. Items that showed disagreement
among pupils were dropped.
The item selection on the basis of the agreement criterion formed the first
and most important part of the data analysis. After that the following steps
were taken with respect to the agreement items:
1). In order to check on the fact whether or not the items belonging to a certain
interaction aspect (and assigned to it on an a priori

basis) showed a certain

degree of consistency with each other we applied the nonparametric Friedman
two-way analysis of variance by ranks, otherwise known as the method of m
rankings (Conover, 1971; Kendall, 19^8). With the help of this procedure we
tested the null hypothesis: "the agreement items belonging to interaction
aspect X rank the tec's in a random order". As the statistical unit of
analysis we used the tec

mean

of the agreement items as a

descriptive

measure of the pupils' judgment with respect to their teacher (cf. section
1*.2.2.). In the case of agreement items the mean is an acceptable descriptive
measure, since the clustering of response values on adjacent scale-points
practically blurs the distinction between mean and median values. (A factor analytic approach is, of course, completely inept in this case, because of
a) the ordinality of the data, and b) because the number of observations
(= tec's) is out of all proportion to the number of variables (= tec means
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on agreement items): with respect to the secondary school samples I and II
we would have only 17 and 8 observations, respectively).
2).Intercorrelations of the means of the accepted items were computed (across
tec's) using Kendall's T as a nonparametric measure of association. This
was done to check whether or not items assigned to the a priori

labeled

interaction aspects would show stronger relations to each other than te
items belonging to other interaction aspects. It should be emphasized,
however, that it would be incorrect te "force" independence in the
various postulated aspects as the dimensions we are studying are not
necessarily unrelated in the behavior of teachers.
3).The pupils' responses to both overall teaching behavior items were
intercorrelated using Kendall's T. Besides, we looked for correlations
between these more general evaluative ratings and the more specific
frequency ratings.
In order to avoid negative numbers in data analysis a linear
transformation was performed by substituting each of the response weights
+ 2 to - 2 into the expression (3 - X ) , X denoting the original raw
response weight. Thus, according to this transformation, each response
alternative was assigned a new value with 1 representing the highest
(= most frequent) to 5, the lowest (= least frequent) response possible.
The same was done with respect to the overall rating items, 1 representing
"strongly agree" and 5 representing "strongly disagree". With respect to the
Friedman test weights were reversed for negatively stated items (for example,
the items 7 and 19).

1*.2.5. Statistical reflections on the methods and procedures used
Before presenting the results it may be instructive to point out some
statistical implications inherent in the methods and procedures used. Partly,
this will result in a summary of what has been said before, albeit in more
statistical terms. For another part, this section aims at pointing to some
weaknesses and shortcomings attendant on the data-analytic approach used in
the present study.
- Sources

of

variability:

responses to the rating-scale are variable on account of

1. The t e a c h e r - c l a s s - c o m b i n a t i o n .
2. The item of the r a t i n g - s c a l e .

» For c l e a r n e s s ' sake t h i s s e c t i o n has been w r i t t e n in terms of i n t e r v a l s c a l e
measurement. A formulation i n " o r d i n a l " terms i s r a t h e r d i g r e s s i v e and would
probably not l e a d t o a b e t t e r understanding.

3. The individual pupil in the teacher-class-combination in question.
1*. "Residual influences" (e.g., the lesson antecedent to the administration of
the rating-scale; the mood of the respondent, etc.).

Leaving aside the variations brought about by residual influences, it seems
reasonable to assume a response to an item to be completely determined by the
influences mentioned under 1, 2, and 3 (under the assumption that there are no
essential changes in teacher behavior within a given period of time and that
the pupils' view of this behavior is relatively constant). The so-called
residual influences are not manipulated by the investigator: they occur more
or less by chance. It fellows as a matter of course that a stochastic (random)
component should be part of a statistical model (we shall come back to this
point later in the section).
- The experimental

unit:

in

section 1*.2.2. we introduced the teacher-class -

combination (tec) as the experimental unit of analysis in the present study,
since our interest is primarily in finding behavior descriptions of a given
teacher identified and agreed upon by the pupils of his class. Therefore,
individual views of pupils are considered less important. Consequently, our
intention is to eliminate the influences mentioned under 3 and 1*.

A possible
Let S. ....
ijKt

model relating

to the influences

mentioned

under 3 and 4

represent the score of pupil k in teacher-class-combination i

on

item J under residual influence I ; i = 1, .. . , n; j = 1, • • . , m', k - 1, • • • , r .
(dependent en i ) ; ^ is an element of £ , a collection of random influences which
is not specified.
Starting from the score on a given item j

in a given tec i , we might assume

the following model:

S . ., T = S . .
ijkl
ij..

+ d . .,
ijk.

+ e . ., , ,
ijkl '

(1 )

r .
I

with s i d e c o n d i t i o n s T e . ., ,
UL ^^^^
S..
= the tec
13. .

d . .-,

= the pupil

judgment

effect

e • -y-j - the random effect

= 0 and

T
k=l

d . ., = 0 .
^^^-

with respect to item j

of pupil k
of influence I

In consequence of the side conditions, S..

+ d • .-,

pupil fe, averaged across all random influences.
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is the average score of

We shall now consider the case in which a certain observation is assumed to
be generated by a random draw of an influence t , so that the following model
is relevant:

ijkl_ ~ ij..
with side conditions E{e..,y)

ijk.

^ijkl_ '

^
i
d • •, = 0 .

= 0 (E = expectation) and Y

Once again we are faced with the definition of the experimental unit. It
seems unreasonable to assume that the various e . ., ,

of different pupils are

independent of each other ( consider, for example, the preceding lesson, a
(situational) influence which is the same for all class-mates). This is a
sound reason to choose the class as the experimental unit and not the pupil.
(For a further exploration it would be possible to divide the e . ., , into
ij KL

"pupil-dependent" and "pupil-independent" terms, but this is of secondary
importance in view of what follows).
- Towards

a reduction

of the model:

in taking the tec for the experimental

unit (and since the rating-scale is intended to yield objective frequency
ratings), it follows that the dependence onk,

i.e. the pupils, should be

small.
For the sake of reliability or rather reproducibility, the dependence on
I should be small as well.
It would be interesting to assess the repeat reliability in order to gather
some information with respect te the e . ., - , i.e. the random influence effects.
ljKt_
This calls for repeated measurements which are not available at the moment.
Instead we now look at d . ..

+ e . ., ^

taken together and operationalize the

requirement that the ratings should be independent of k andl

by way of the

agreement criterion defined in the previous section. Consequently, the model
is reduced to

'ijkl

= 'ij..

" HjkV

"i*^ ^('ijkl^

= °-

^3)

Omitting the now nonfunctional I (and corresponding.) we have
5. .,
-^jk
where e . ., designates (d . .^
-tjk

- The tea judgment

^

tjfe.

and test-retest

Underlined symbols, such as I,

+ £ . . , , with E(t . ., ;
-ijk
—Ljk

= S. .
^J.
+e

= 0,

(1*)

....,).

ijkl_

reliability:

it should be kept in mind that

denote stochastic (random) variables.
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the tec judgment S . .

has been

defined

as an average across all pupils and

random influences. On account of this definition we obtain i
d . ., = 0,
k=l
'^^^•
which is the very motive to measure the ratings of all pupils instead of
only a few. However, it should be noted that this approach only leads to
substantially more reliable results if the variability of the e . .,, is
smaller than the variability of the d . .y , since in that case we would have
ijK.

eliminated a very important

source of variance. Unfortunately, we do net

have any information with respect to the variability of the e...,.
IJKL
Therefore,

(test-retest) reliability

r e s e a r c h en t h e p r e s e n t

future

rating-scale.

Because of t h e d e f i n i t i o n of S . .
nonrelevant,

s t u d i e s should be p a r t of

t h e number of p u p i l s per t e c

since t h e r a t i n g - s c a l e i s completed by all

is

p u p i l s of a given

tec.
The effect

of

"pupil-independent"

residual

influences:

i t i s very well

c o n c e i v a b l e t h a t a l l measurements t u r n out too high ( i . e . , i f
owing t o c e r t a i n r e s i d u a l i n f l u e n c e s which p e r t a i n t o a l l

a l l e . ..-, > 0 ) ,

pupils.

The methods and procedures used do net allow for o f f s e t t i n g

such an

effect.

As s t a t e d above only assessment of t h e r e p e a t r e l i a b i l i t y could supply a
mere d e c i s i v e answer t o t h i s problem.
Correlational
analysis:
in t h e above-mentioned r e f l e c t i o n s t h e S.. ,
'LJ.

i.e.,

the tec judgments,were considered "the relevant scores. In section 1*.2.1*.
it was proposed to compute intercorrelations of the accepted items in order
to identify possible dimensions or underlying variables behind the items.
In keeping with the line of reasoning followed in the present section it
will be easily understood that these correlations should not be computed
within

tec's (because, in that case, the nonrelevant e • .7, would produce
"IJK
these correlations), but between
tec's, in which case the S.. will produce
the correlations. Now, when there is a relationship between the S.. , we
'

tj -

have reason to assume that it has been produced on the strength of relevant
tec effects and not by virtue of any random effects such as the e....
IJK
It should be noted that in taking the S. . , i.e. the tec means, for the
units of correlational analysis we have only a very small number of
observations, ranging from 17 in sample I to 6 in sample Illb. As will
be clear by now we consider them to be the only legitimate units, however.
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1*.3. Results
I*.3.1. S e l e c t i o n of agreement items
As s t a t e d e a r l i e r we s h a l l c o n c e n t r a t e f i r s t on t h e d a t a of samples
I and I I as t h e s e samples comprise t e a c h e r s and p u p i l s comparable t o those
t o be i n v e s t i g a t e d in the course of t h e l o n g i t u d i n a l study, a l l of them
being a t t h e secondary school l e v e l . R e c a l l t h a t an item was s e l e c t e d only
i f i t f u l f i l l e d both c o n d i t i o n s of the agreement c r i t e r i o n o u t l i n e d in
s e c t i o n 1*.2.1*. : ( l ) within a given t e c t h e 80^ c r i t e r i o n should be met, and
(2) within a given sample t h i s 80^ c r i t e r i o n should be met in a majority
of t e c ' s (although, of c o u r s e , not n e c e s s a r i l y in t h e same d i r e c t i o n i ) .
With r e s p e c t t o t h e l a t t e r condition t h e "majority" was defined as a t l e a s t
70^ of the t e c ' s in t h e sample. For samples I and I I t h i s amounts t o 12 and
6 t e c ' s , r e s p e c t i v e l y . Table 2 contains t h e r e s u l t s of t h e item s e l e c t i o n
procedure.
As t h e t a b l e shows, in sample I 17 items f u l f i l l e d the c o n d i t i o n s of the
agreement c r i t e r i o n whereas 21 items could be accepted on t h e data of
sample I I . Both analyses have 11* agreement items in common, to w i t : 9, 12,
ll*, for I n s t r u c t i o n ; 1* and 10 for Teacher-Pupil Rapport; 5, 8, 26, for
P a r t i c i p a t i o n ; 1 and 2l* for Overload; 23 and 29 for Asking Questions;
7 and 30 for P u p i l - I n i t i a t i v e .
As a r e s u l t of t h e item s e l e c t i o n on t h e d a t a of sample I I t h e following
agreement items were added t o those of the f i r s t

sample: 6, 17, and 20 for

Teacher-Pupil Rapport; 28 for Overload; 15 and 27 for Asking Questions; 3
f o r P u p i l - I n i t i a t i v e . Teacher-Pupil Rapport shewed t h e g r e a t e s t

extension;

from 2 items in t h e f i r s t sample t o 5 in t h e second. The i t e m s , 2 , 1 1 , and
19 s e l e c t e d in sample I did not meet t h e c r i t e r i o n in sample I I , although
t h e y may be considered b o r d e r l i n e cases since 5 out of 8 t e c ' s responded
homogeneously t o the items. S i m i l a r l y , t h e items 6, I 5 , and 28 s e l e c t e d i n
sample I I are b o r d e r l i n e cases in sample I where 11 out of 17 t e c ' s met
t h e c r i t e r i o n with respect t o t h e s e items. Although i t is tempting t o

shift

t h e l i m i t s somewhat we s h a l l s t i c k to t h e agreement c r i t e r i o n and exclude
t h e s e items from f u r t h e r a n a l y s i s for t h e time being. Later on some a t t e n t i o n
w i l l be paid t o them in the s e c t i o n on c o r r e l a t i o n a l a n a l y s i s (see s e c t i o n
1*.3.3.).

Table 2

Selection of agreement items
Sample I ,

item

for samples I and II
Sample I I , 8 t e c ' s

17 t e c ' s

number of t e c ' s t h a t

outcome

met the c r i t e r i o n
Instruction

number of t e c ' s t h a t

outcome

met the c r i t e r i o n

2

17

+

9
12

111

+

17

+

111

13

+

25

7

5
8
8

+
+

h

Teacher-Pupil

l4

15

Rapport

6

11

10

16

IT

8

20

8

5
8

12

+

6

+

11.

+

6

+

13

7

19
26

ll.

+

15

+

1

13

+

18

3

21
2I4

5
16

28

11

Asking

11

15

Questions

15

11

23

12

27

9

29

17

Participation

Overload

Pupil-

3

7

Initiative

T

12

16

5

22

8

30

15
Accepted items

+
+

1

7

+

7

+

7

+

7

+

^

+

1*
5

1

^
'8

+
+

1.
3
+

+

+

+

8

+

5

+
+

7

1

6

+

7

+

6

+

^
'6

+
+

6

+

5
5
+
:

17

8
Accepted items

+
: 21

+ denotes items meeting the criterion, - denotes items not meeting the
criterion

New we proceed with the item selection on the data of the three
additional samples. Analogous to the procedure as followed with respect to
r:amx)les I and II an item was accepted only if a majority (i.e., 70^) of the
i.'.'c's in a sample met the 80^ criterion. With respect to samples Ilia, Illb,
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and IIIc, this amounts to 7, 't, and 5 tec's, respectively. Table 3 contains
the results of the item selection procedure for each of the samples.

Table 3

Selection of agreement items
Sample I l i a ,
item

number o f
meeting

10 t e c ' s

for the three additional samples

Sample I l l b , 6 t e c ' s

tec's

out-

number of

criterion

come

meeting

Sample I I I c , 7 t e c ' s

tec's

out-

number of

criterion

come

meeting

tec's

out-

criterion

come

Instruc-

2

7

+

5

+

6

+

tion

9

7

+

5

+

5

+

+

7

+

12

9

+

6

ll.

7

+

3

25

6

5

2

6

+

6

+

Teacher-

U

7

Pupil

6

6

10

8

17

6

2

20

2

2

-

1

Partici-

5

7

1.

+

1.

pation

8

5

5

+

13

7

Rapport

Overload

Anking

1.

+

+

5

+

3

19

8
8

+

3

+

5
3

1

8

18

1

2'

6

21.

7

28

6

11

10

3

23

8

27

6

29

+

1

26

.Questions 15

Pupil-

+

5

2
+

+

+

6

+

6

+

+

6

+

6

+

5

+

1
2

6

+

7

1.

+

U

5

+

1.

2

5

•f

3

6

+

5

6

+

5

+
+

1.

1

1

5

16

6

2

7

12

3

3

3

8

+
; 16

6
Accepted items

+

+

3

Accepted items

+

2

1

Initiative 7

30

+

1.

2
+

6

+

1

+

6

+

: 15

Accepted items

: 19

see Table 2

For an easier survey we discuss the item selection results as presented
in Table 3 in relation to the results of Table 2. Te that end the data have
been arranged mere conveniently in Table 1*.

Table 1*

Summary of item selection results

+
+
+
+
+

+
I + +
1

1 +

+ +

1
1 + + +

+

+

-f
+ 1

+ 1

+
+

accepted

1 +

1 1

+
+

1 1

+

+

rejected

1 +

accepted
rejected
accepted

+

1 + 1

+

+

t

+

+ + + 1

26

+

19

rejected
rejected

+ 1 1

13

rejected
accepted

accepted

1 +

8

+ +

5

pation

accepted

accepted

6

Partici-

Tentative

accepted

10
20

Sample I I I c

accepted

+

1.

17

accepted
accepted
rejected

11

Questions

15

+

23

+ 1

+

+ 1

+ + +

+ 1

rejected
accepted

+
1

+ + 1 1

I + 1 1

Asking

+ 1

28

+ + 1 1

21.

1 + 1 1

21

1 1

+

+

+

+

1
18
+

Overload

Sample I l l b

+ 1

Pupil Rapport

Sample I l i a

+

+

Hi
2'^

+

12

Teacher-

Sample II

2

tion

1 + +

Instruc-

Sample I

+

item

for the five independent samples

rejected

1
+ +
+ 1

accepted

Pupil-

3

t

rejected

Initiative

7

+

1

+

+

accepted

16

1

1

t

1

+

rejected

1

rejected

+

accepted

29

+
) 1 1
1

1

+

t

1

1

1

+

+

+

+

30

1

22

+

27

I

rejected
accepted

+

+

accepted

rejected

see Tables 2 and 3

On the basis of the evidence gathered on five independent samples as
summarized in Table 1+ it appears that the following items can be accepted
for at least a majority of the samples:
Instruction: 2, 9, 12, 11*. Item 25 fails to meet the criterion in 1* out of
5 samples.
Teacher-Pupil Rapport: 1* and 10. The items 6 and 20 only meet the
criterion in sample II; item 17 meets the criterion in samples II and IIIc
but fails to do so in the other samples.
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Participation: 5, 8, 19, and 26. Item 13 does not meet the criterion in 1* out
of 5 samples.
Overload: 1 and 2l*. The items 18 and 21 do not meet the criterion in any of the
samples. Item 28 only meets the criterion in samples II and Illb and, hence,
has been rejected. However, it may be regarded as a borderline case in the
other three samples.
Asking Questions: 11, 23, and 29. Item 27 fails to meet the criterion in 1*
out of 5 samples. Item 15 does net meet the criterion in three samples although
it is a borderline case in sample I.
Pupil-Initiative: 7 and 30. Item 22 does net meet the criterion in any of the
samples. The items 3 and l6 fail to meet the criterion in 1* out of 5 samples.
On the whole, then, it appears that pupils belonging to different
educational levels can identify and agree upon teacher behaviors as depicted
in the above-mentioned 17 items. It should be noted that the above-mentioned
items are exactly the same as the 17 agreement items selected from the data
of sample I.
As to the remaining 13 items it is clear that they cannot be used as reliable
descriptors of teacher behavior in different educational levels with the possible
exception of the items 15 and 28, accepted in two samples and being borderline
cases in some of the others.
The above-mentioned results have yielded a number of items which seem to be
useful as reliable measures of teacher behavior in physical education. However,
a second important question which must be answered is whether or not these items
relate to each other according to the same patterns as we have postulated by the
introduction of the six a priori

labeled interaction aspects. This problem will

be dealt with in the next section, in which we concentrate on the results of the
secondary school samples.

1*.3.2. Results of the Friedman test for samples I and II
In order te check whether the selected items belonging to a given
interaction aspect showed a certain degree of consistency with each other we
applied Friedman's method (cf. 1*.2.1*.) to the data of the two samples. With
the help of this nonparametric procedure we tested the null hypothesis:
"the agreement items belonging to a given interaction aspect rank the tec's
in a random order" (or, in Conover's terminology (1971, P- 266): "each ranking
of the tec's by the items within a given interaction aspect is equally likely").
The alternative hypothesis was that "(at least some of) the tec's tend to be
ranked similarly by the various items of the interaction aspect", under the
assumption that items shewing "agreement in rankings" measure about the same
thing. In sections 1*.2.2. and 1*.2.1*. it was explained why the means

of the

agreement items are the statistical units of analysis to be used.
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Table 5

Results of the Friedman test for the data of sample I
2
Interaction aspect

agreement items

X

d.f.

significance

Instruction

1*

21*.211

16

.085

Teacher-Pupil Rapport

2

21.61*7

16

.155

Participation

1*

20.817

16

.186

Overload

2

19.291*

16

.251*

Asking Questions

3

27.628

16

.035"

Pupil-Initiative

2

23.791*

16

.091*

•^ < .05

Table 5 reveals that only with respect to the interaction aspect Asking
Questions the null hypothesis could be rejected at a .05 level of significance.
As to the other interaction aspects only Instruction and Pupil-Initiative are
marked by showing, at best, a similar trend. Before drawing conclusions with
regard to these results we shall deal with the data of sample II first.

Table 6

Results of the Friedman test for the data of sample II
2
Interaction aspect

agreement items

X

d.f.

significance

Instruction

3

i*.58

7

.711

Teacher-Pupil Rapport

5

21.35

7

.003

Participation

3

8.53

7

.288

Overload

3

7.67

7

.363

Asking Questions

1*

20.58

7

.001**

3

10.89

7

.11*1*

Pupil-Initiative
* p <

.01

Table 6 shows t h a t for t h e d a t a of sample I I t h e n u l l h y p o t h e s i s could be
r e j e c t e d with r e s p e c t t o t h e i n t e r a c t i o n a s p e c t s Teacher-Pupil Rapport as
w e l l as Asking Questions a t a .01 l e v e l of

significance.

Combining t h e r e s u l t s of both a n a l y s e s i t can be concluded t h a t only t h e
items belonging t o t h e i n t e r a c t i o n aspect Asking Questions show a
s a t i s f a c t o r y degree of c o n s i s t e n c y with each o t h e r in both samples. As t o
Teacher-Pupil Rapport, t h i s i n t e r a c t i o n aspect emerges r a t h e r c l e a r l y
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from

the data of sample II comprising physical education teachers expected to
vary in directive and nondirective aspects of their behavior. In both
analyses Pupil-Initiative fails to reach significance although it shows
a promising trend. Unfortunately, the agreement items making up the
interaction aspects were only partly the same in both samples (cf. Table 2 ) .
This may have had an adverse effect on the comparability of the two analyses.
(This might, for example, explain the rather large shift in the consistency
of the Instruction items in the results of the two samples).
On the whole, then, the results of the Friedman test seem to be rather
disappointing. It has been shown, in the previous section, that pupils can
identify and agree upon quite a number of teacher behaviors as depicted in
the items of the rating-scale. It could be, however, that these items
represent relatively isolated and independent judgments which are not easily
reduced to the same denominator. On the other hand it should be realized that
the Friedman procedure as applied in the present study started from an a
priori

assignment of items to the interaction aspects. It does not give

any

information about possible dimensions or underlying variables behind the
items other

than the ones we have postulated. Therefore, it was considered

appropriate te compute intercorrelations of the accepted items in order to
check en the existence of other meaningful "clusters" of interrelated items.
The results of this correlational analysis are discussed in the next section.
Another reason for the disappointing results of the Friedman test may be a
small amount of variability among tec's. In other words, there might be a
restriction of range of certain teacher behaviors in the samples used
accounting for the random ordering of tec's by a number of items. Therefore,
in section 1*.3.1+. we shall pay special attention to the discriminatory power
of the agreement items by looking at the variability of tec means within each
of the samples. Notice that both the correlational analysis and the variability
analysis are pest-hoc analyses.

1*.3.3. Correlational analysis
The necessity of taking the tec means of the agreement items as the
statistical units of analysis for the computation of item intercorrelations
within each of the samples has been explained above (cf. the last part of
section 1*.2.5.)- This means that the correlational analysis will rest on a
very small number of observations,from 17 in sample I to only 6 in sample
Illb. Therefore, we sliall also pay some attention to the overall correlation
matrix, based on all 1+8 tec's which were investigated in the present study.
Of course, there is a danger in combining such widely different samples
since the correlation structures within each of these samples might differ
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substantially. That is why we confined ourselves to the agreement items
selected in at least a majority of the five samples (see Table 1*).
Before presenting the results of the analysis we summarize the most
important preceding steps:

1). For each of the five samples we inspected the corresponding correlation
matrix in order te detect meaningful clusters of interrelated items.
2 ) . The analysis was confined to the agreement items selected in each of the
samples.
3 ) . Taking into account the very small number of observations we looked only
for significant correlations.
1*). Special attention was given te correlations in samples I and II as they
comprise subjects similar to the ones to be investigated in the
longitudinal study.

Table 7 contains the results for each of the five samples as well as
those obtained in the overall correlation matrix based on 1*8 tec's. As a
measure of association fit for ordinal data we used Kendall's T. At the head
of each of the table's compartments one finds the critical values of x
significant at the .05 and .01 level, respectively. For each of the samples
these values amount to: .30 and .1*3 for sample I; .1*8 and .68 for sample 2;
.1*2 and .59 for sample Illa; .6o and .86 for sample Illb; .53 and .79 for
sample IIIc. With respect to the overall matrix the critical values are .17
and .21*, respectively.
As can be seen in Table 7 each of the interaction aspects has been divided
into two segments by means of a dashed line. This was done to separate
intra-group

correlations (i.e. these above the line) from

inter-group

correlations (i.e. those under the line). The same applies to the overall
ratings of teacher behavior. As to the secondary school samples I and II,
moderate to high intra-group correlations occur only for some items of
Participation (5-26: .1*2 and .59 in sample I and II, respectively; 8-19:
-.31* and -.81*,

respectively), Asking Questions (11-29: .1*1 and .86; 15-23:

.61* in sample II), and Teacher-Pupil Rapport (l*-6: .1*0 and .50). Each of
these intra-group correlations is "confirmed" in the overall matrix at the
.01 level of confidence. Besides, the correlation between the Participation
items can be found in all analyzed samples (5-26: .60 in sample Illa; 8-19:
-.87 and -.53 in sample Illb and IIIc, respectively). The other three interaction
aspects hardly show any intra-group correlations apart from a few exceptions
for Instruction (9-12: -.52; 9-1^*: .1*8, both correlations occurring in sample
Ilia), Overload (1-28: .31 in sample I) and Pupil-Initiative (7-30: -.60 in
sample Illb). In the overall matrix the intra-group correlations for these
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interaction aspects have low but significant values, with the exception of
Overload.
Table 7
Summary of significant intercorrelations of item means for all samples
Sample
I, n = 17

Interaction
aspect

items

II, n = 8

IIIc, n = 7

Tot., n = 1.8

=.30

5«: T =.1.8

%:

T =.1.2

%:

T =.60

5?: T =.53

•i%: X = . 1 7

1)!:T

=.1.3

1?: T =.68

1?: T =.59

M:

X =.86

1?: T =.79

1?: T =.21.

2-12

(intra-group)

9-12

(inter-group)

9-1.

.35

9-1

.31

.21.
-.52

9-11.
.71

-.20

.1.8

n.a.

.86

.73

.53

.18
.53

.60

.68

.26

n.a.

n.a.

-.66

12-1.
1.-6

.1.0

.50

Rapport(intra' U-IO
(inter-group)

Illb, n = 6

5^:T

Instruction

Teacher-Pupil

Ilia, n = 10

n.a.

-.36

.86

1.-26

.31.

1.-23

.1.1

1.-30

.38

.57

.1.2

10-5

.36

.62

.63

.69

-62
.29

.57

n.a.

.51*

.1.8

n.a.

.21.
.28
n.a.

.31

10-26

.1.8

.55

Participation

5-26

.1.2

.59

.60

n.a.

n.a.

.59

(intra-group)

8-19

-.31.

-.81.

n.a.

-.87

-.53

-.56

(inter-group)

8-15

Overload
(intra)

^

.33

n.a.

n.a.

.71

-25

.50

n.a.

n.a.

.62

.29

8-30

.72

26-30

.39

1-28

•31

-.52

Asking
11-29
Questions
15-23
(intra-group)
23-29

.1.1

(inter-group) 15-30

.1.1.

23-7
23-30

n.a.
.1*8

.31
.21.

n.a.

n.a.
-.23

n.a.

-.60

n.a.

.6U

n.a.

n.a

.93

n.a.

n.a

n.a.

n.a

-.71

.85

n.a

.62

n.a.

-.60

.86

-.31.
.51.

.57

31-32
.77

.50

.61

.86

.71.

.55

31-26
31-15

.39

31-23

.31

31-30
32-9

.1.7

32-1

.38

.50

--28
.1*1.

.53

n.a

7-30

31-1.

.60
n.a.

-.61.

28-30

Overall
ratings

.33

8-23

(inter-group) 21.-30

Pupil-Init.
(intra)

n.a.

.31.
.38
.1.1
-.29
.61
-.27
.1.7

-83

.88

.77

n.a.

.1.5

n.a.

n.a.

.28

.1.9

n.a.

.57

.1.8

.50

.83

.27
.31.

.67

.81

.59

.78

.35

Note. -Only those correlations which exceed the .05 level of confidence have
been reported. Abbreviations: n.a. -not analyzed (since one or both
items of a correlated pair were not selected in the sample).

As stated earlier, however, the overall matrix data are not unequivocal since
they are composed of tec means coming from widely different samples. At any
rate the results of Table 7 clearly show that for most interaction aspects
the inter-group

correlations are at least as high (and frequently higher for

that matter) as the intra-group correlations'. Actually, the results seem to
suggest that some of the a priori

labeled interaction aspects are relatively

highly correlated and that fewer than six aspects would probably be sufficient
to treat the variance produced on the rating-scale. A closer inspection of the
inter-group correlations reveals that item li and its overall equivalent item 31
are both positively related to quite a number of items. As to item 1* these are
the foUowing items: 6, 9 (rather strongly in all samples), 23, 26, 30, and,
not surprisingly, 31 to which it is very strongly related in all samples. Item
31 is related to the items 15, 23, 26, and 30 in about half of the analyzed
samples. Item 8 is related te the same items as item 31 (with the exception of
item 26) in more than half of the samples analyzed. In view of the above mentioned inter-group correlations one might speculate that, at least for the
secondary school samples, there seems to be a certain degree of overlap between
Teacher-Pupil Rapport, Participation, Asking Questions and Pupil-Initiative,
illustrated by groups or "clusters" of interrelated items such as: l*-26-30;
8-15-23-30; U-23-30; and, to a lesser extent, 5-10-26. Each of these clusters
can also be found in the overall matrix. As to the other samples, sample IIIc
shews some evidence for the existence of the cluster 8-15-23-30, and sample
Ilia contains the cluster l*-23-30 while it shows some evidence for the
clusters U-26-30 and 5-10-26. It is interesting to have a closer look at the
content of the items forming part of these recurrent patterns:

1*. The teacher

is

8. The teacher

joins

15. If we are going

friendly,
in when we have games.
to play games,

23. The teacher

asks for

26. The teacher

helps

30. The pupils

the pupils'

the teacher

you with a difficult

are allowed

asks us what we would like

to

do.

opinion,
exercise.

to do what they like

best.

(5. The teacher

helps

when you are performing

an

(lO.rte teacher

tells

you when you have done a good

exercise.)
job.)

The common denominator to which these items might be reduced seems te
represent a dimension or underlying variable having to do with the establishment
of "friendly, sympathetic relationships with pupils" which, to a certain extent,
reduce the social-emotional distance between teacher and pupils (cf. the items 5,
8, and 26). Time and again such dimensions have been found in pupil ratings of
teacher behavior. Isaacson et al. ( 196I*) mention it in their review of earlier
studies (p.31*5), Stern ( 1963) pointed to Empathy (friendly, democratic behavior)
as being an essential component of the verbalized teacher image. In his well-known
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research monograph Ryans (1960) described his pattern Xo, "understanding,
friendly" as a major factor of teacher behavior, which was also found by Veldman
and Peck (I963) who labeled it Empathy (cf. Stern) or "Democratic Procedure",
the latter factor being characterized by items "which have in common the
teacher's active solicitation of the help of the pupils in making decisions
about the goals and procedures to be chosen" (Veldman

&

Peck, o.c., p.350),

(cf. the items 15,23, and 30). Of course, we have not demonstrated the
existence of such a factor on the basis of our rather fragmentary evidence.
It could be, however, that it contributes a considerable proportion of the
variance produced on the instrument. This is proved further by the fact that
endorsement of the teaching qualities depicted in the above-mentioned items
goes along with favorable evaluation of "overall friendliness" as measured by
item 31. This might point to the presence of a so-called halo effect in the
pupils' responses. The other overall item "He is a good teacher" (item 32) is
related to only two items, namely item 9- "The teacher explains the exercises
quickly and clearly" and, to a lesser extent, item 1: "The teacher really keeps
you going during lessons". So, there is some "evidence" for a cluster 1-9-32,
possibly representing an underlying variable like Skill or Competence,
dimensions which are also mentioned in the studies of the above-cited authors.
With respect to this cluster the evidence is not nearly as strong, however.
The items 31 and 32 are positively related to each other in all samples, but
only in samples II and Ilia as well as in the overall matrix dees this
correlation exceed the level of confidence.
From the outset of the present study we have been aware of the fact that
the (postulated) dimensions we are studying might be related in the behavior
of teachers. Thus, as stated earlier, it is not necessary to force independence
in the various interaction aspects. On the ether hand, however, the possible
existence of a large general underlying variable runs contrary to the objective
of our study which aims at the construction of independent measures of the "same
variables as covered by (clusters of) PEIAS categories. Wow, to be sure, the
results of this correlational analysis do not

suggest that teacher behavior

can be described most satisfactorily by reference to a general em.pathy or
friendliness factor alonel Actually, there are a number of items that hardly
show any inter-group correlations and whose contents appear to reflect the
meaning of the interaction aspect rather directly. For Participation this is
item 19; for Overload 1 and 28; for Asking Questions 11 and 29; for Teacher Pupil Rapport item 6 (rather specific to the secondary school samples); for
Instruction item 2 and ll*; for Pupil-Initiative possibly item 7- For the
moment we shall not go further into the matter and postpone a further
discussion to section 1*.3.5. where an attempt will be made to arrive at a
final judgment with respect to the rating-scale.
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lt.3.1+. Discriminatory power of the items
In a second post-hoc analysis we examined whether the selected items might
be used te differentiate among tec's. It will be clear that in constructing the
rating-scale it was expected that there would be a certain amount of spread in
the responses for a given item (across tec's within a sample) and that different
behaviors would have different frequency patterns. We might gain some insight
into the discriminatory power of the agreement items by looking at the
variability of the tec judgments (= tec means en agreement items) within a
given sample. As descriptive

measures of this variability across tec means

we use the standard deviation as well as the minimum and maximum values of
these means. Table 8 and 9 contain the results of the secondary school samples
and the additional samples, respectively.
As in the section en correlational analysis we also looked at the borderline
cases in sample I (the items 6, 15, and 28) as well as these in sample 2 (the
items 2, 11, and 19). As te the three additional samples we confined ourselves
to the 17 items chosen at the end of section U.3.1. as well as the borderline
cases 15 and 28. Interpretation of the data presented in Tables 8 and 9 would
be a lot easier if we knew a criterion with respect to the amount of
variability indicative of a sufficient degree of differentiation among tec's.
A plausible criterion might be that the
includes values lying on both

sides

range

of tec means within a sample

of the scale (actually, just the opposite

of the 80^ criterion introduced in section 1*.2.1*.). Such a criterion may be
used to check whether there exists a restriction of range of certain teacher
attributes in the samples used. (With respect to samples I and II, for example,
it should be remembered that all of the subjects were graduated, competent
teachers with a rather similar education). Applying the above criterion to the
data of Tables 8 and 9 it seems that, with respect to Instruction, item 12
hardly has any discriminatory power with the possible exception of sample Ilia.
In all other samples the tec means lie on the low-frequent side of the scale.
For the secondary school samples item 2 seems te be the most discriminating,
while item 9 (and, to a lesser extent, item ll*) displays a fair amount of
spread in all samples, with the exception of sample II. As to Teacher-Pupil
Rapport item 6 seems te yield a low degree of differentiation among the tec's
of the secondary school samples. In the other samples this item was not selected.
Item 1* seems to provide a sufficient degree of differentiation whereas item 10
does se only in samples I and Ilia. Participation is marked by the hardly
discriminating item 26. In all analyzed samples the tec means cluster at the
high-frequent side of the scale. As to the remaining three items, item 8
clearly differentiates most. With respect to Overload the tec means are
remarkably close to each other on item 2l*, all of them clustering at the high frequent side of the scale, with the exception of sample Ilia, in which there

126

is a fair amount of spread. Neither do the other two items display a great amount
of variability across tec means. In regard te Asking Questions the items 15 and
23 provide a fair degree of differentiation in most of the analyzed samples,
whereas the items 11 and 29 seem to differentiate most in the secondary school
samples, especially sample II. As to Pupil-Initiative the items 7 and 30 seem
to discriminate most in samples I and II. The overall ratings 31 and 32, not
subjected to the item selection procedure, are presented at the end of both
tables for illustrative purposes. It appears that

they display a fair amount

of differentiation only with respect to samples I and Ilia.

Table 8
Variability of tec judgments in samples I and II
Sample I, 17 tec s
item
Instruction

mean judgment

SD

S a m p l e I I , 8 tec ' ?
min.

max.

mean

judgment

SD

min.

max.

.69
.57

1.50

1..1.3

3.1.2

.1.2

2.67

Ij.OO

1.30

3.93

1.78

• 39

1.33

2.33

1..61

.1*1

3.1.3

5.00

l..lt7

.23

1..13

1..71

2.33

.61.

1.50

3.58

1.86

.32

1.1*6

2.36

2

3.66

9

2.06

12
11*
Teacher-Pupil

1.

1.88

.70

1 .00

1..07

1.75

.38

1.38

2.39

Rapport

6

1.96

.55

1.25

2.67

1.66

.1.1

1 .10

2.16

10

1.88

• 50

1.15

3.39

1.96

.36

1.38

2.50

17

n.a.

.31.

3.1.7

1..53

n.a.

-

1..02

20

-

3.1.5

.70

1.95

I..06

Partic ipation

Overload

-

5

2.19

.36

1.63

3.00

2.00

.1.9

1.1.3

2.63

8

3.83

.72

1.78

I..7I.

3.51

.66

2.50

1..58

19

2.07

.61.

1.1.7

3.56

2.28

.63

1.21

3.11

26

1.63

.38

1.21

2.61.

1.58

.36

1.33

2.33

1

2.03

.1.7

1.1.1

2.73

2.37

.31.

1.90

2.82

21.

1.53

.31

1.12

2.Ill

1.75

.38

1.23

2.19

28

3.31

.1.1.

2.22

3.91*

3.75

.29

3.21

'..18

Asking

11

1..28

.1.8

3.29

I..89

3.63

.70

2.1.2

l*.32

Questions

15

3.26

.81

1.71

I..1.8

3.30

.69

2.21.

1*.36

23

3.82

• 50

3.00

1..I.I.

3.26

.72

2.00

1*.18

27

n.a.

-

-

-

3.18

.83

2.10

1*.16

29

1..28

.1.1

3.08

1..79

3.67

.56

2.79

l*.28

Pupil-

3

n.a.

-

-

-

3.97

.52

2.95

I..57

Initiative

7

2.26

.75

1.29

3.67

2.11.

.52

1.1*1

3.16

30

1..07

.33

3.50

I..70

3.78

.56

2.86

l..'*5

31

1.90

.1.1.

1 .21

3.08

1.80

.1.2

1.10

2.1.1

32

1.65

.1.8

1 .00

3.00

1.63

.25

1.15

1-91

Overall ratings

Note. - In Tables 8 and 9 SD stands for standard deviation and n.a. for net
analyzed (since the item was not selected in the sample). In Table 9
"mean" denotes mean judgment.

Table 9

Variability of tec judgments in the three additional samples'
Sample Ilia, 10 tec's
item
Instruction

Teacher-Pupil
Rapport

Participation

mean

SD

min.

max.

Sample Illb, 6 tec's
mean

SD

min.

max,

Sample IIIc, 7 tec's
mean

SD

min^

max.

2

3.51

.31.

3.00

3.9l*

3.50

.1.1

2.93

3.91.

3.69

• 35 3.33

1*.23

9

2.1*7

.76

1.71.

1*.11

2.29

.66

K55

3.38

2.21

• 59 1.1*8

3.00

12

1*.22

.61.

2.1*1*

1*.86

1..38

.21

1..00

I..56

1..30

• 35 1*.00

1*.91

ll.

1.98

.61.

1.17

3.05

n.a.

2.26

.61.

1.65

3.50

1*

2.51

.67

1.62

1*.00

2.85

.82

2^00

1..13

2.38

.58

1.68

3.22

10

2.23

.67

1.62

3.89

2.03

.36

1.55

2.1.1.

2.05

.32

1.1*3

2.32

.63

1.50

3.33

3.36

• 55

2.77

3.95

n.a.

3.68

.67

2.63

1..35

3.98

.60

3.05

l*.71

.61.

1.57

3.19

1.91

.50

1.38

2.61*

1.61.

.30

1.36

2.32

5

2.23

8

n.a.

19

2.53

.67

1.50

3.1.8

2.16

26

1.85

.50

1 .21

2.67

n.a.

1

2.32

.61

1.25

3.21

2.39

.15

2.07

2.63

2.90

• 15 2.67

3.05

21*

2.1.6

• 99

1.36

1..05

1.60

.26

1.27

2.00

1.1*5

.3'

1.17

2.20

28

n.a.

3.09

.39

2.70

3^80

n^a.

Asking

11

1..18

1..08

.1.1

3.1.5

1..63

n.a.

Questions

15

n.a.

1*.21

23

3.55

.63

2.51*

29

3.95

• 65

Overload

.1.1

3.75

1..7lt

_

n.a.

3.73

• 32 3^05

1..1.7

n.a.

3.63

• Ul* 3^00

1*.21

2.75

1..56

3.72

.13

3.90

.28

3^1.8

1.^27

3.57

3^88

7

n.a.

1-91

.52

1.50

2.61.

1 .92

.1.

1.57

2.60

Initiative

30

3.99

• 50

3.23

It.79

3.89

.51

3.27

1..32

l*.ll*

.1.3

3.57

It.58

Overall

31

2.30

.88

1 .1*0

1..00

2.62

.60

2.00

3.33

2.32

.31*

1.67

2.71

ratings

32

2.20

.89

1.1*6

3.75

2.19

.1.3

1.62

2.93

1.85

•5

1.18

2.1.3

Pupil-

see note Table 8

It will be clear that the above-mentioned results should be regarded with
great cautioni Using the range as a measure of spread is an unreliable criterion
since it tells us only the extreme values of the distribution of means within
a sample. Therefore we checked the data on the occurrence of outlyers. This
analysis revealed that only in sample I the maximum values of the items 9 (3.93)
and 26 (2,61*) as well as the minimum value of item 12 (3.1*3) might be
considered outlyers. With respect to the results one might conclude that there
are a number of items that hardly provide a sufficient degree of differentiation,
especially the items 6, 12, 2l*, and 26. There are at least two alternative
explanations, however: one is the above-mentioned restricted range of these
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teacher behaviors in the samples used, the other is that the responses to these
items reflect a bias common to pupils rather than descriptions of behavior.
On the basis of the evidence gathered thus far it is not possible to give a
decisive answer to this problem. Another difficulty is that in the samples used
there were different numbers of teachers involved, from only two in sample Illb
to six in samples I and Ilia. Therefore, within each sample we also looked at
the "between-teacher variability" and the "within-teacher variability", by
comparing tec means of the same teacher with tec means of the other teachers
in the sample. This intuitive approach revealed that for most items the
"between-teacher variability" proved to be greater than the "within-teacher
variability", with the exception of the items 12, 2l*, and 26 in samples Illb
and IIIc as well as the items, 6, 2l*, and 26 in samples I and II. Of course,
these results do not exceed the speculative level and it would be ridiculous
to put them to serious testing in view of the nature of the data. Moreover,
the study was not designed to test this kind of hypotheses. Now, there is
nothing wrong with speculations but they should be tested with additional
samples of teachers on the basis of an appropriately designed study. In such
a study one might run simple analysis of variance techniques to find the F
ratio of between-teacher scores to within-teacher scores, and thereby to
determine whether an item differs among teachers at some preset level of
significance. Actually, this should be an important part of future studies
with the rating-scale (some other suggestions will be given in section 1*.6.).
At the moment it seems more sensible to formulate a tentative conclusion with
respect to the usefulness of the present rating-scale in order to avoid what
might turn out to be an "over-analysis" of the present data.

1*.3.5. Putting it all together
Before drawing a conclusion from the data discussed in the last two
sections mention must be made of the fact that a tentative decision with
respect to the rating-scale already had to be taken at an earlier point of
time. This was necessary in view of a number of preparatory activities with
respect to the second phase of the project in which the instrument was to
be used. At that time, however, part of the evidence presented in this chapter
was not yet available: a) we had not analyzed the variability of tec means
thoroughly; b) moreover, interitem correlations were erronously computed by
way of Pearson's r

which is unsuitable for the ordinal data of the present

study. On a tentative basis the following items had been chosen:

Instruction
2. The teacher takes a long time explaining an exercise.

Teacher-Pupil Rapport:

'

'

-

1*. The teacher is friendly.
10. The teacher tells you when you have dene a good job.
Part ic ipat ion:
5. The teacher helps you when you are performing an exercise.
8. The teacher joins in when we have games.
Overload:
1. The teacher really keeps you going during lessens.
Asking Questions:
11. The teacher asks us about the purpose of a certain exercise.
29. The teacher asks a let of questions.
Pupil-Init iat ive:
7. The teacher is annoyed if pupils are talking during the lesson.
30. The pupils are allowed to do what they like best.
Overall rat i ng s:
31. The teacher is friendly.
32. He is a good teacher.
In the light of the evidence presented in sections 1*.3.3. and 1*.3.1*. the
following comments could be made on this choice:
Item 2 seems to be a good choice for Instruction;it dees not show any inter-group
correlations (cf. Table 7) and provides a fair degree of differentiation
(cf. Tables 8 and 9 ) , especially in the secondary school samples. Item ll*
(The teacher demonstrates the exercises to us), might be added; it does not
show any inter-group correlations and displays a certain amount of
differentiation in most samples. For the additional samples item 9 is possibly
a better choice than item 2 considering its greater variability.
As te Teacher-Pupil Rapport item 1* is a good choice; it is one of the most
discriminating items; its inter-group correlations are relatively high, however.
Item 10 seems to be the best of the remaining items, considering the lack of
differentiation in item 6.
With respect to Participation item 8 discriminates most; it shows a number of
inter-group correlations,however, which are absent in its negative counterpart
item 19 (The teacher does not take part in ball-games). Both items are highly
interrelated in all analyzed samples (from -.3I* to -.87). Therefore, item 19
might be a good alternative for item 8 (its degree of differentiation is
:;ati3factory) . Item 5 is the better one of the remaining items since item 26 has
r-'.-on dropped for its lack of differentiation.
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with regard to Overload item 1 might be supplemented with item 28 (The
teacher makes us do a lot of difficult exercises without a pause) in the
case of the secondary school samples. Its degree of differentiation might
be somewhat higher (cf. sample l).
The items 11 and 29 seem te be the best choice for Asking Questions,
especially with respect to samples I and II. Beth items do not show any
inter-group correlations and are positively related to each other. They
represent the meaning of the interaction-aspect rather directly as
contrasted with the other two items 15 and 23 (see below).
The items 7 and 30 are good choices for Pupil-Initiative with respect to
samples I and II; in the additional samples their degree of differentiation
seems to be slight. It could be that the items 15 (If we are going to play
games, the teacher asks us what we would like to do) as well as 23 (The
teacher asks for the pupils' opinion) fit in better with Pupil-Initiative
considering the item content as well as the high positive correlations with
item 30 (cf. Table 7 ) .
As to the overall ratings item 31 seems te be redundant considering its
high positive correlation with item 1*. Item 32 can be maintained.
We are very much aware that the above suggestions can offer no mere
than an interim solution with respect to the usefulness of the rating-scale.
More decisive answers can only be found in future research (cf. section 1*.6.).

1*. 1*. Discussion

The present study should be considered an initial attempt at the
development of a pupil rating-scale of teacher behavior in physical education.
As stated in l*.l., a major difficulty often encountered in assessment
operations of this kind has been the choice of variables to represent relevant
aspects of teaching performance. Moreover, there frequently exists a substantial
lack of agreement among raters in the appraisal of a particular teacher's
behavior. Since we aimed at developing an instrument allowing for generalizations
to the behavior of teachers

we tried to find descriptors of their behavior which

could be identified as well as agreed upon by the pupils of their classes.
As noted by Guilford (195^, Chapter 11) the use of ratings rests on the
assumption that the human observer is a good instrument of quantitative
observation, that he is capable of some degree of precision and seme degree
of objectivity. His ratings are taken to mean something accurate about certain
aspects of the object rated. There are, however, a number of known weaknesses
involved, e.g., the "error of leniency", the "error of central tendency", the
"halo effect", and also many sources of personal bias in the rater's judgments

(cf. Guilford, 195^, p. 278ff). The main objective of the study reported on
in this chapter was to obtain judgments which are not

a function of the

peculiar characteristics of the raters, i.e., the individual pupils of a given
tec (cf. 1*.2.5.) This has been the rationale for selecting only those items
which fulfilled both conditions of the agreement criterion described in U.2.1*.
Recall that the pupils were instructed te respond according to the frequency
of occurrence of certain specific behavioral acts. We did net ask them for
evaluative judgments of their teacher's behavior. With this in mind it seems
not unreasonable to expect a high degree of agreement. Had the purpose of
developing the scales been te discriminate among individual judgments, items
showing high variability would have been selected in order to polarize
positions of individual pupils. Often such individual differences are of
interest in themselves and can be interpreted meaningfully (e.g., the area
of personality assessment).
It should be emphasized that the procedure outlined in this chapter
does net claim to be an alternative to more "classical" data-analytic methods.
It has been applied because of a fundamental decision taken by the members of
the research project to retain for further experimentation items which may be
used as descriptors of teacher behavior variables from the pupils' viewpoint.
Thus, consensus of opinion has been our starting-point. In this way, judgments
of an entire class based on agreement among pupils give a quantification of
specific behaviors within the teacher. Items meeting such criteria should be the
materials for a rating-scale to be used in future research. Of course, the
scores that are to be derived from such items should be sensitive to differences
between teachers or classes, in other words they should have discriminatory
power. In section 1*.3.1*. we discussed the results of a post-hoc analysis with
respect to this problem. Another post-hoc analysis (cf. 1*.3.3.) discussed the
interrelations between the items and looked for possible underlying dimensions.
Both post-hoc analyses were carried out on an intuitive level. As stated earlier,
the present study was not designed to answer this kind of questions. They should
be examined with additional samples of tec's on the basis of a different and more
appropriate design. Some suggestions will be given in section 1*.6. The primary
value of this study is that it points to certain items which would be useful
te explore further.
The data gathered en the various samples were analyzed separately because
we thought it misleading to combine the data or to expect the same results from
such widely different tec's, belonging to school systems as divergent as domestic
science schools and grammar-schools. Consequently, one of the main problems
in the present study has been the relatively small number of observations as
a result of our definition of the unit of statistical analysis, i.e., the
tea
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mean.

In this connection it is worth pointing to Glass and Stanley (1970)

in their discussion of the experimental unit and the unit of statistical
analysis. Although this discussion concentrates on all kinds of difficulties
with respect to the valid analysis of comparative experiments carried out
under actual school conditions and the use of intact classrooms, much of
what they say is highly relevant to the problems we encountered in the
present study. At the end of the discussion they conclude:" Educational
researchers are especially prone to making the error of analyzing data in
terms of units other than the legitimate experimental unit". And then,
referring te a fictitious experiment in which the classroom is the
experimental unit (which they used as an example in the discussion):" The

researcher has two alternatives, though he is seldom aware of the
one

second

: (1) he can run a potentially illegitimate analysis of the experiment

by using the "pupil" as the unit of statistical analysis, or (2) he can run
a legitimate analysis on the means of the five or six classrooms,
"classroom" being the actual experimental unit, in which case he is almost
certain to obtain statistically nonsignificant results (with only five or
six replications, the power of his significance test is low)", (o.c.p. 507).
This second alternative has led us into the position we are in at the moment
which is not to say that a larger number of observations would have resulted
in "better" or more decisive findings, however. Glass and Stanley then
continue: "If the researcher chooses the first alternative and is led into
error, he can find solace in the knowledge that methodelogists themselves
have long sanctioned his actions either explicitly or by example". Keeping
this in mind it is not te be wondered at that findings in educational research
stand a good chance te be denied or even reversed in other studies.

1*. 5. Conclusions
The study reported on in the present chapter should be regarded as an

.^

initial attempt to construct a pupil rating-scale of teacher behavior in
physical education. Therefore, the results are only suggestive. On the basis
of the evidence gathered in this study the following conclusions may be drawn:
l). Pupils can identify and agree upon quite a number of teacher behaviors as
depicted in the items of the rating-scale.
2 ) . At least 17 of our initial 30 items could be selected as potential
descriptors of teacher behavior in a majority of the samples used.
3). Further analysis of the selected items revealed that the six patterns of
teacher-pupil interaction which were postulated at the outset could not
clearly be identified. Some of these patterns tend te overlap and are
relatively highly correlated.
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1*). Some evidence was found for the existence of a general underlying variable
behind a number of items which might be called "Friendly, democratic
behavior".
5). Analysis of the discriminatory power of the selected items, carried out on
an intuitive level, suggested a fair degree of differentiation in most of
them.
6 ) . A tentative instrument intended for use in future research which was
proposed in section 1*.3.5. should be applied with great caution.
7 ) . Subsequent research with respect to the present rating-scale is badly
needed.

1+.6. Suggestions for future research
In the present study we started from an a priori

assignment of items to

six postulated patterns of teacher-pupil interaction considered to treat most
of the variance produced en the instrument. One of the primary goals of future
research on the rating-scale should be an attempt to determine

empirically

the dimensions underlying it. For such an attempt to be successful the
rating-scale should contain enough items to permit a more extensive sampling
of the domains of teacher behavior we consider important. Then the next step
would be to establish through factor analysis several hypothetical dimensions
of teacher-pupil interaction in physical education that might be used to
differentiate among teachers. The item scores of each pupil's protocol
could be reduced to item means for each teacher along
proposed

in

the

present

study.

the

same lines

as

Afterwards, they can be treated as "tests"

and subjected to factor analysis, using all teacher means

as data. One

might, if desired, compute factor scores for each teacher (in order to
relate pupil variables to teacher behavior variables). The use of factor
analysis dees not

warrant that a more accurate picture of the dimensions

of teacher-pupil interaction will emerge. It merely gives one which might
be partially free from subjective grouping of items, although, to be sure,
the labeling of factors is a very subjective process!
In order to run factor analysis of rating-scale scores in a valid way
we need a great number of teachers. Suppose that we start our investigation
with about 50 frequency-rating items (the 20 or so selected in the present
study supplemented with 30 new items). Suppose now that about 35 reach the
80^ criterion in a majority of the tec's used. Now, as stated above, the
teacher means

on agreement items are the only legitimate data in factor

analysis. For factor analysis to be run validly we would need several
hundreds of teachers as well as their classes! To tell the truth, such a study
would hardly be feasible within the context of our research project.
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sticking to the agreement criterion it seems to be the only legitimate
approach though.
A more feasible approach can be found in a study by Hettema (1973).
In an investigation into the teaching styles of mathematics and English
teachers, he asked each pupil to choose, from a list of 76 items, 30
behavior descriptions that he considered most characteristic of his teacher.
By computing the average item scores for each class and expressing them as
proportions one gains some insight into typical teacher behaviors from the
pupils' viewpoint. Each teacher was descibed by the pupils of two of his
classes. In each "class-pair" belonging te a teacher separate scores were
computed for each item. Analysis of variance of item scores was run (i.e.,
separately, for each item) to find the ratio of between-teacher scores to
within-teacher scores. This was done te assess the generalizability of
teacher scores over different classes. Hettema made use of the following
formula:

a =

MS^ - MS ^
t
wt
MS^ + MS ^
t
wt

where:
a

= the coefficient of generalizability

MS

= Mean of Squares of differences between teachers

MS

= Mean of Squares of differences between classes within teachers

On the basis of the generalizability

coefficient

it was decided whether

or not an item was eligible for further analysis. In his study Hettema required
a rather high value (.73) which, of course, could be reduced in more explorative
research (for example, > .50). Hettema's approach is a useful alternative
because:
1). Items are selected which contain teacher behavior descriptions that can be
identified by pupils.
2 ) . It is possible to assess the discriminatory power of these items by
estimating the coefficient of generalizability which, in this case, can be
used as a measure of the degree of differentiation among teachers.
It will be clear that the above-mentioned generalizability coefficient
has some likeness to the coefficient used to estimate the reliability of PEIAS II
category scores described at the end of the previous chapter. All the more
reason why it might be a good thing to combine the two methods in future research.
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SUMMARY

This dissertation deals with the assessment of the actual teaching
process in physical education classes. Specifically, it is concerned with
the development and application of procedures for a quantitative description
of teaching behavior. The last three chapters contain a number of field
studies relating to certain aspects of the physical education teaching
process, whereas the first chapter is a theoretical introduction based
on a survey of the literature.

In Chapter

1 the importance of studying the actual

teaching

process

is emphasized, which we consider the central and most crucial field of
research on teaching. It is argued that a process-descriptive

stage

of

research en teaching should come first if "effects", i.e., changes in
pupil achievement and attitudes, measured in correlational and experimental
stages are to be interpreted with maximum understanding. Moreover, process
information provides a base for hypotheses suggesting aspects of the
environment that may be related to pupil outcomes.
In a survey of descriptive research on classroom teaching attention is
paid to some of the more important orientations, methods, procedures, and
results which can be found in the area. This survey is largely based on
recent reviews of the literature conducted by Rosenshine and Furst (1973),
Dunkin and Biddle (l97l*J, and Good et al. (1975). Special attention is paid
to Flanders' approach, which inspired us most when we started our investigations
in the beginning of the 1970s. Contrasted with the rather extensive body of
information available on descriptive research on classroom teaching, descriptive
research in physical education is still in its infancy. Some of the more
interesting research efforts in the area are briefly discussed. It appears
that the social-emotional

climate

of physical education classes has been

the focus of interest to investigators in the field.
At the end of the chapter it is argued that the utility of process-
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descriptive instruments really depends on their ability to identify teaching
behaviors and/er teacher-pupil interactions that are associated with various
levels of pupil performance and attitudes. However, before the answer to this
"process-product question" can be given, the methods and procedures which are
needed for this type of research must be developed and tried out. Thus, the
first task should be research on the actual teaching process in physical
education in the form of broad descriptive-analytical studies. Three such
studies are described in subsequent chapters.
Chapter

2 gives an account of the development and application of the

first version of the PEIAS (acronym for "Physical Education Interaction
Analysis System") designed te assess teaching behavior in physical
education classes. The construction and application of this observation
system formed part of a multidisciplinary investigation set up to acquire
information about the effects of two extra lessons of physical education a
week on the physical and mental development of 12- and 13-year old boys
(Kemper et al. , 197l*). In this investigation, physical education lessons
were given by four teachers. Because different teachers were used,
evaluations of their teaching styles were made. The "teacher effect" was
considered a potential intervening variable between the application of the
treatment and changes in the dependent variables to increase the
interpretability of the study results.
Based on Flanders' FIAC (Flanders, I97O) 17 categories were developed,
coding nondirective

and airective

aspects of teacher-pupil interaction in

the four physical education classes that participated in the investigation.
The categories code behavioral events that are specific, well-defined, and
directly observable; they also take account of a number of important features
of the physical education teaching process that cannot be found in classroom
teaching. Five trained observers, using videotaped lessons, coded the
behavior on the teletype keyboard of a computer programmed to record the
coder's responses in real time. In this way quick interchanges from one
category to another could be kept up with accurately.
The degree of intercoder

agreement

was assessed

with the help of

Kendall's coefficient of concordance, W. It appeared that the five observers
showed moderate to high agreement concerning their rankings of the four
teachers on 15 out of 17 categories. Intracoder
the help of Scott's

agreement

was assessed with

n. On the whole, the Scott coefficients were reasonable

and indicative of an acceptable degree of intracoder agreement. Comparing
the four teachers with regard to nondirective aspects of their behavior, two
of them proved to be each other's opposites on three so-called "social-

emotional measures": the nondirective/directive
ratio,

and the percentage

of pupil

initiative.

ratio,

the

acceptance/criticism

These two teachers were
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connected with the two classes that made up the experimental group. In view
of the exploratory character of the results extensive statistical analyses
of the inter-teacher differences were omitted. One analytical test of the
significance of these differences was performed, however. Wilcoxon's twosample test revealed that both teachers differed significantly as regards
the above three measures, whereas the other two teachers who taught the
control group differed only with respect te pupil initiative. How far the
observed differences are real and valid is a matter of standardization and
validation and constitutes the aim of further research with the instrument.
At this stage of instrument development it is not possible to indicate the
positions of teachers on a (hypothetical) continuum directive-nondirective
so that normative expectations regarding teacher behavior simply cannot be
made.
At the end of the chapter PEIAS II is introduced. This system was used
in the reliability study described in Chapter 3.
Chapter

3 discusses the reliability and generalizability of the

PEIAS II observation system. The study formed part of the first phase
(instrument development) of a research project set up to acquire information
about the influence of physical activity and normal daily diet on growth
and health in teenagers (cf. Kemper & Van 't Hof, 1977).
It is argued that evaluation of PEIAS II as a measuring device
should be based on the detection and quantification of those variables
considered to be relevant in the measurement of teaching behavior in
physical education. From a review of prevailing conceptions of
reliability in observational research it is concluded that reliability
of observational measures cannot be assessed by computing intercoder
agreement or some such indices. Such measures are no more than first
steps in the assessment of reliability. Instead, use has been made of a
procedure for evaluating reliability in terms of variance

components,

adopting a less formal and more explorative approach as compared with
the by now conventional procedures ofgeneralizability theory. Using
Cronbach's terminology our study can be considered a G study

in which

a "replicated" variant of design V-B was used to estimate the variance
components. Four physical education teachers participated in the study,
two of them representing a more nondirective

or "democratic" teaching

style, the other two representing a more directive

or "autocratic"

teaching style. Videotaped lessons containing games and gymnastics situations
and recorded in various grade levels were coded by three trained observers
on the teletype keyboard of a computer (cf. Chapter 2 ) .
For each of the l6 categories of PEIAS II teacher
with graae

level,

observer,

and error

effects

effects

were compared

using the variance components
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as estimates of these effects. For 10 out of the l6 PEIAS II categories
teacher effects contributed more to the total variance than any of the other
estimated effects. The remaining categories were marked by large grade level,
observer, or error effects. Only one category was found to be unfit for use
because of huge observer as well as error effects. A number of categories
also showed a low degree of inter and intracoder agreement. However, a
post-hoc" analysis of the results of the G study and a "recoding" study
revealed that combining the categories to larger behavioral units almost
without exception resulted in increasing reliability as well as in a
marked reduction in both inter and intracoder variability. Some of the
grade level effects were found congruent with other findings, meaning that
teachers tend to ask more questions and criticize more in low grade levels.
There is also some evidence in favor of our approach to regard "grade

as nested

within

"teacher".

An initial attempt at construct

effect"

validation

of

PEIAS II suggests that the instrument can be used to discriminate between
nondirective and directive teaching behaviors to an acceptable degree. The
differences which could be identified suggest that nondirective teachers
tend te show more accepting behavior; they tend to ask more questions and
to criticize less.
In applying PEIAS II as a whole, i.e., retaining each of the l6
categories of the present version, the system can be used te best advantage
when a category score is obtained as the average

level

scores.

across

In that case the so-called generalizability

observer

and

grade

coefficients

which

were estimated using the obtained variance components yield values ranging
from .70 to .96 for 12 out of the 16 categories. The remaining categories
yield coefficients

<.60, the lowest being .36, belonging to the only

category which was found to be unfit for use in the present study. At the
end of the chapter it is concluded that it should be the researcher's
decision which procedure must be followed in using PEIAS II. On the one
hand he may persist in using relatively poor categories separately,
suspecting them to represent something special and unique. In this case,
the only thing he can do is to continue the observer training, trying to
find more adequate definitions of the behavior in question. On the other
hand, he might join these categories to other ones, forming larger
behavioral units which, as the data suggest, tend to be more reliable.
In that case he may lose some information in order to increase reliability.
Chapter

4 deals with an initial attempt to develop an instrument

designed to reduce the everyday observations made by pupils te reliable
measures of aspects of teacher behavior in physical education classes.
The study formed part of the first phase of the research project mentioned
in the beginning of Chapter 3.
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The construction of the instrument had grown out of a need for
diversity

of operational definitions in the quantification of variables

within the same study: teacher behavior should not only be assessed by
using PEIAS category scores, but also by using ratings of teacher behavior
from the pupils' viewpoint in conjunction with the more "objective"
observational measures. A major difficulty often encountered in assessment
operations of this kind has been the choice of variables to represent
relevant aspects of teaching performance. Moreover, there frequently
exists a substantial lack of agreement among raters in the appraisal of
a particular teacher's behavior. The main objective of the study reported
on in this chapter was to obtain judgments which are not

a function of

the peculiar characteristics of the raters, i.e., the individual pupils of
a given teacher-class-combination (tec). It was considered that judgments
of an entire class based on agreement among pupils might be used to good
advantage as descriptors of teacher behavioral variables from the pupils'
viewpoint. Based on a fundamental decision taken by the members of the
research project only those items were retained for further experimentation
which could be identified and agreed upon by the pupils. To that end the
items had to fulfil both conditions of a so-called "agreement criterion",
which specified the terms for an item to be selected as agreement
items should be the materials

item.

Such

for a rating-scale to be used in future

research.
Six types of teacher behaviors or "interaction aspects" were included
in the instrument, each measured by 5 items assigned to them on an a

basis: Instruction,
Questions,

Overload,

and Participation.

Teaaher-Pupil

Rapport,

Pupil

priori

Initiative,

Asking

The pupils were instructed to rate the items on

a 5-point frequency-scale, running from "almost always" to "almost never" (cf.
Isaacson et al. , 196!*; Levinthal et al. , 1971)- On the whole 1*8 physical
education classes were involved in the study divided into five samples
the data of which were analyzed separately. Two of the samples comprised
teachers and pupils comparable to those to be investigated in a future
study, all of them being at the secondary school level. The other three
samples comprised teachers and pupils of different educational levels.
The results indicate that pupils of different educational levels can
identify and agree upon quite a number of teacher behaviors as pictured in
the items of the rating-scale: at least 17 of the initial 30 items could be
selected as agreement items in a majority of the samples used. As a
consequence of defining the teacher-class-combination as the unit of analysis,
the classroom

or teacher

means

on the agreement items were used as data in

all subsequent analyses. This resulted in a marked reduction in the number of
observations, ranging from 17 classes in the largest sample to only 6 in the
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smallest sample. Further analysis of the selected items, using Friedman's
two-way analysis of variance by ranks, revealed that the six patterns of
teacher-pupil interaction postulated at the outset could not clearly be
identified. A post-hoc correlational analysis suggested that seme of these
patterns tend to overlap and are relatively highly correlated. Another posthoc analysis examined the discriminatory

power

of the agreement items. The

results indicate a fair degree of differentiation in most of them. It should
be noted that both pest-hoc analyses were carried out on an intuitive level
as the present study was not designed to answer the questions they tried to
answer. Such questions should be examined with additional samples of teacherclass-combinations on the basis of a different and more appropriate design.
Some suggestions are given in the final section of the chapter.
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SAMENVATTING

Dit proefschrift handelt over de meting van het onderwijsproces
zoals dat zich afspeelt in de les lichamelijke opvoeding. Verslag wordt
gedaan over de ontwikkeling en teepassing van een aantal methoden voor
een kwantitatieve beschrijving van onderwijsgedrag. De laatste drie
hoofdstukken bevatten resultaten van veldonderzoek met betrekking tot
bepaalde aspekten van het onderwijsproces in de lichamelijke opvoeding,
terwijl het eerste hoofdstuk een theoretische verhandeling bevat gebaseerd
op een overzicht van de literatuur.
Hoofdstuk

1 benadrukt het belang van onderzoek naar het onderwijs-

proces zoals dit zich in werkelijkheid afspeelt. Beteogd

wordt dat

onderzoek naar onderwijsgedrag zou meeten beginnen met een
beschrijvende

fase

proces-

zodat eventuele "effekten", d.w.z. veranderingen in

de prestaties en attituden van leerlingen, gemeten in korrelationele en
experimentele fasen zo goed mogelijk kuunen worden geinterpreteerd. Kennis
van het onderwijsproces biedt mogelijkheden tot het formuleren van hypothesen omtrent mogelijke relaties tussen omgevingsaspekten en leerlingvariabelen.
In een overzicht van beschrijvend onderzeek naar het onderwijsgedrag
in de schoolklas wordt aandacht besteed aan een aantal belangrijke theoretische
benaderingen, methoden, technieken en resultaten. Dit overzicht is voor een
belangrijk deel gebaseerd op recente literatuurstudies verricht door Rosenshine
en Furst (1973), Dunkin en Biddle (l97l*) en Good et al. (1975)- Extra aandacht
wordt besteed aan de interaktie-analyse van Flanders die ens sterk beinvleedde
teen we in 1971 met het onderzeek begonnen. In tegenstelling met de aanzienlijke
hoeveelheid informatie omtrent beschrijvend onderzoek naar het onderwijzen in
de schoolklas is er nog niet veel bekend over het onderwijsproces in de
lichamelijke opvoeding. Een aantal onderzoekingen waarin gebruik werd gemaakt
van observatietechnieken worden kort besproken. Het blijkt dat het

sociaal-

emotionele

klimaat

in de les lichamelijke opvoeding hierin een zeer belangrijke

rol heeft gespeeld.
Aan het eind van het hoofdstuk wordt naar voren gebracht dat de bruikbaarheid van procesbeschrijvende meetinstrumenten eigenlijk afhankelijk is van hun
vermogen tot het identificeren van onderwijsgedragingen en/of leraar-leerling
interakties die samenhang vertonen met verschillen in prestaties en attituden
van leerlingen. Voordat een zinnig antweord op dergelijke "proces-produkt
vragen" kan worden gegeven is het echter noodzakelijk dat de methoden en
technieken die vereist zijn voor dit type onderzeek worden ontwikkeld en
beproefd. Een aantal van deze methoden en technieken, ontwikkeld en toegepast
in het kader van enkele beschrijvend-analytische onderzoekingen van het
onderwijsproces in de lichamelijke opvoeding, worden besproken in de volgende
hoofdstukken.
Hoofdstuk

2 beschrijft de ontwikkeling en teepassing van de eerste

versie van het PEIAS (afkorting van "Physical Education Interaction
Analysis System"), ontworpen ter meting van het onderwijsgedrag in de
lichamelijke opvoeding. De ontwikkeling en teepassing van dit observatiesysteem maakte deel uit van een multidisciplinair onderzeek naar de
invloed van twee extra lessen lichamelijke opvoeding per week gedurende
een schooljaar op de lichamelijke en geestelijke ontwikkeling van 12en 13-jarige jongens (Kemper et al., 1971*). In dit onderzoek werden de
lessen gegeven door vier leraren. Omdat verschillende leraren bij het
onderzoek waren betrokken werd getracht hun onderwijsstijl te evalueren.
Voor een juiste interpretatie van de onderzoeksresultaten werd het noodzakelijk geacht het "leraareffekt" te bescheuwen als een intervenierende
variabele tussen de "treatment" (i.e. de twee extra lessen) en aan de
leerling gemeten kenmerken.
Gebaseerd op de interaktie-analyse van Flanders (1970) werden 17
kategorieen gedefinieerd die werden gebruikt voor een beschrijving van
nondirektieve

en direktieve

aspekten van leraar-leerling interaktie in

de vier klassen die deelnemen aan het onderzoek. De kategorieen hebben
betrekking op specifieke, nauwkeurig omschreven, objektief observeerbare
gedragsvarianten waarin rekening wordt gehouden met een aantal situaties
die kenmerkend zijn voor het onderwijsproces in de les lichamelijke
opvoeding. Vijf

getrainde observatoren kodeerden de op videotape opgenomen

lessen op het toetsenbord van de teletype van een komputer, die geprogrammeerd was om de koderingen in real time te registreren. Op deze wijze was
het mogelijk snelle overgangen tussen kategorieen nauwkeurig vast te
leggen.
De mate van observator-oVereenstemming

werd bepaald met behulp van

Kendall's kenkordantie-koefficient W. Op 15 van de 17 kategorieen vertoonden
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de vijf observatoren een redelijke tot hoge overeenstemming. Voor een
schatting van de intrasubjektieve

overeenstemming

(teneinde na te gaan of

een observator hetzelfde gedrag steeds op dezelfde wijze kodeert) werd
gebruik gemaakt van Scott's n. De resultaten waren bevredigend. In een
vergelijking van de vier leraren met betrekking tot nondirektieve aspekten
van hun gedrag bleek dat twee van hen tegengestelde skores behaalden op een
drietal z.g. "sociaal-emotienele graadmeters": de

ratio,

de akseptatie/kritiek

ratio en het percentage

nondirektief/direktief

leerling

initiatief.

Deze twee leraren gaven les aan de twee klassen die de experimentele groep
vormden. Met het oog op het exploratieve karakter van de resultaten werd een
uitgebreide statistische analyse van de leraarverschillen achterwege gelaten.
Wei bleek uit een teepassing van Wilcoxon's tweesteekproeven toets dat de
twee leraren signifikant verschilden op bovengenoemde drie graadmeters, terwijl
de twee leraren die lesgaven aan de klassen van de kontrolegroep slechts
verschilden op leerling initiatief. Welke betekenis de waargenemen verschillen
eigenlijk hebben zal meeten blijken uit teekomstig standaardisatie- en
validatioonderzoek.

In dit stadium van instrumentontwikkeling is het niet

mogelijk aan te geven waar leraren zich op een (hypethetisch) direktiefnondirektief kentinuiira bevinden, zodat het nog te vroeg is Yoor

normatieve

uitspraken omtrent (de betekenis van) hun gedrag.
Aan het eind van het hoofdstuk wordt PEIAS II geintreduceerd. Dit
observatiesysteem werd gebruikt voor het betrouwbaarheidsenderzeek waarover
in hoofdstuk 3 verslag wordt gedaan.
Hoofdstuk

3 handelt ever de betreuwbaarheid en generaliseerbaarheid

van het PEIAS II observatiesysteem. Dit onderzoek maakte deel uit van de
eerste fase (instrumentontwikkeling) van een projekt dat was opgezet om
informatie te verkrijgen omtrent de invloed van lichamelijke aktiviteit
en dagelijkse veedingsgeweonten op groei en gezondheid van tieners (vgl.
Kemper & Van 't Hof, 1977).
Betoogd wordt dat de evaluatie van PEIAS II als meetinstrument
gebaseerd meet zijn op het onderkennen en kwantificeren van variabelen
die van belang zijn bij het meten van onderwijsgedrag in de lichamelijke
opvoeding. Na een kritische bespreking van heersende opvattingen ever het
begrip betreuwbaarheid in observatiestudies wordt gekonkludeerd dat het
berekenen van observator-overeenstemming of een soortgelijke benadering
slechts zijdelings te maken heeft met de betreuwbaarheid van skores
ontleend aan een observatiesysteem, d.w.z. in welke mate deze skores zijn
toe te schrijven aan systematische variantiebronnen. Overeenstemmingsmaten zijn niet meer dan een eerste stap in de bepaling van betrouwbaarheid.
In plaats daarvan werd de betrouwbaarheid geschat met behulp van
komponenten,

variantie-

waarbij gebruik werd gemaakt van een benadering die minder
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formeel en meer exploratief is dan de intussen gebruikelijke procedures
bekend uit de generaliseerbaarheidstheorie. In Cronbach's terminologie
kan men het onderzoek definieren als een G-Studie

waarin een "gerepliceerde"

variant van design V-B werd toegepast. Vier leraren lichamelijke opvoeding
namen deel aan het onderzoek, twee als representant van een meer
direktieve

non-

of "demokratische" enderwijsstijl, de twee anderen als

representant van een meer direktieve

of "autokratische" enderwijsstijl. Op

videotape geregistreerde lessen met spel- en teestelsituaties en opgenomen
in verschillende leerjaren werden gekodeerd door drie getrainde observatoren
op het toetsenbord van de teletype van een komputer (vgl. Hoofdstuk 2 ) .
Voor elk van de l6 PEIAS II kategorieen werden leraareffekten

met leerjaar-,

observator-

en erroreffekten,

vergeleken

met gebruikmaking van de

verwachte waarden van de bij deze effekten behorende variantiekomponenten. Op
10 van de l6 kategorieen leverde het leraareffekt een grotere bijdrage aan de
totale variantie dan een van de andere effekten. De overige kategorieen
vertoonden forse leerjaar-, observator- of erroreffekten. Slechts een kategorie
bleek onbruikbaar vanwege te hoge observator- en erroreffekten. Sommige
kategorieen vertoonden tevens een geringe mate van observator-overeenstemming
x)
en intrasubjektieve overeenstemming
. Uit een pest-hoc analyse van de
resultaten van de G-studie en een "herkoderingsonderzoek" bleek echter
dat samenveeging van kategorieen tot grotere gedragseenheden bijna
zonder uitzendering leidde tot een verheging van de betrouwbaarheid
x)
alsook tot een verhoging van observator-overeenstemming
en intrax)
subjektieve overeenstemming
. Een aantal van de gevenden leerjaareffekten kwam overeen met resultaten uit ander onderzoek: leraren stellen
meer vragen en leveren meer kritiek in lagere leerjaren. Tevens was er
enige steun voor onze opvatting dat "leerjaareffekt"
als

genest

validiteit

in

"leraar".

moet

worden

beschouwd

Een eerste poging tot het bepalen van de

konstrukt-

van PEIAS II lijkt erep te wijzen dat het instrument diskrimi-

neert tussen nondirektief en direktief onderwijsgedrag. De waargenemen
verschillen suggereren dat nondirektieve leraren meer aksepterend gedrag
vertonen; bovendien stellen ze meer vragen en leveren ze minder kritiek.
Bij teepassing van PEIAS II in z'n totaliteit, d.w.z. met behoud van
elk der l6 kategorieen in de huidige versie, levert het instrument optimale
resultaten indien men een kategorieskere bepaalt als het gemiddelde

observatoren
heidskoefficienten,

en leerjaren.

In dat geval bereiken de z.g.

generaliseerbaar-

die werden geschat uit de berekende variantiekomponenten,

waarden van .70 tot .96 voor 12 van de 16 kategorieen. De resterende

x) In dit geval geschat m.b.v. variantiekomponenten
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over

kategorieen skoren lager dan .60. Een kategorie komt zelfs niet hoger dan
.36, maar dat is dan ook dezelfde die al eerder als onbruikbaar werd
gekarakteriseerd. Aan het slot van het hoofdstuk wordt gesteld dat een
onderzoeker zelf moet bepalen hoe hij PEIAS II wenst te gebruiken. Enerzijds
kan hij relatief zwakke kategorieen afzonderlijk blijven hanteren als hij
vindt dat ze belangrijke gedragingen beschrijven. Hij moet dan wel deorgaan
met de observatortraining en trachten deze gedragingen adekwater te
definieren. Anderzijds kan hij ertoe overgaan deze kategorieen te kombineren
met andere, waardoor er grotere gedragseenheden entstaan die, zoals uit de
gegevens blijkt, een hogere betrouwbaarheid bezitten. Deze stijging van de
betrouwbaarheid zou echter tevens verlies van informatie kunnen betekenen.
In Hoofdstuk

4

wordt verslag gedaan van een eerste poging tot de

ontwikkeling van een instrument dat beoogt alledaagse observaties door
leerlingen te reduceren tot betrouwbare maten van aspekten van leerkrachtgedrag in de lichamelijke opvoeding. Het onderzoek maakte deel uit van de
eerste fase van het projekt dat bij de inleiding van hoofdstuk 3 werd
vermeld.
De ontwikkeling van het instrument kan worden verklaard vanuit de door
de onderzoekers gevoelde noodzaak om te komen tot een Verscheidenheid

van

operationele definities bij het kwantificeren van variabelen in hetzelfde
onderzeek: leerkrachtgedrag moet niet alleen worden gemeten met de
kategorieskores van het PEIAS, maar naast deze meer "objektieve" maten is
het eveneens belangrijk het oordeel van de leerlingen over de leerkracht te
kwantificeren. In dit soort onderzoek blijkt het dikwijls moeilijk om
variabelen te vinden die relevante aspekten van het lesgeefgedrag vertegenwoordigen. Bovendien stuit men vaak op een aanzienlijk gebrek aan
overeenstemming

tussen degenen die het gedrag van een bepaalde leraar

beoordelen. Een zeer belangrijke doelstelling van dit onderzoek was dan
ook em beoordelingen te verkrijgen die onafhankelijk

zijn van de bizondere

kenmerken van de beoordelaars, in dit geval de leerlingen van een bepaalde
leraar-klas-kombinatie (ikk). Dit vanuit de overweging dat "klasse-eordelen",
gebaseerd op overeenstemming tussen leerlingen, goed gebruikt zouden kunnen
worden als beschrijvingen van leerkrachtvariabelen, althans voor zover het
de leerlingen betreft. Binnen het projekt werd dan ook besloten alleen
verder te werken met items die de leerlingen konden identificeren en waarover
zij het eens waren. Deze items moesten voldoen aan een tweetal voorwaarden
van een zogenaamd "roerend-eens kriteriura" waarin nauwkeurig werd omschreven
wanneer een item kon worden geselekteerd als roerend-eens

item.

In teekomstig

onderzoek kan dan gebruik worden gemaakt van een beoordelingsschaal epgebouwd
uit dergelijke items.
Zes leerkrachtgedragingen of "interaktieaspekten" werden opgenomen in het
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instrument, ieder gemeten met 5 items die a priori

bij deze aspekten waren

ingedeeld: Instruktie,

Leerling

Stellen

Belasting,

en Participatie.

Verstandhouding,

Initiatief,

Vragen

De leerlingen kregen de instruktie de items te beoordelen

op 5-punts frekwentieschalen, lopend van "bijna altijd" tot "bijna nooit" (vgl.
Isaacson et al. , 196I*; Levinthal et al. , 1971). In tetaal waren 1*8 leraar-klaskombinaties bij het onderzoek betrokken, onderverdeeld in vijf samples waarvan
de gegevens afzonderlijk werden geanalyseerd. Twee van deze samples bestonden
uit leraren en leerlingen van de middelbare school, te

vergelijken met de

groep die in de teekomst zou worden enderzocht. De overige samples bestonden
uit leraren en leerlingen afkemstig van andere schooltypen.
Uit de resultaten komt naar voren dat leerlingen van verschillende
schooltypen een flink aantal van de leerkrachtgedragingen die in de items
worden beschreven kunnen identificeren en binnen een Ikk overeenkemstig
beoordelen: tenminste I7 van de 30 items konden werden geselekteerd als
roerend-eens items in een meerderheid van de onderzochte samples. Omdat de
leraar-klas-kombinatie als eenheid van onderzoek werd beschouwd is er bij
een verdere analyse van de gegevens uitsluitend gebruik gemaakt van de
klasse-

of

leraargemiddelden

van de geselekteerde items. Dit betekende dat

het aantal waarnemingen aanzienlijk kleiner werd, van 17 Ikk's in het grootste
sample tot slechts 6 in het kleinste. Een nadere analyse van de geselekteerde
items, waarbij gebruik werd gemaakt van de Friedman toets, maakte duidelijk
dat de zes gepostuleerde interaktieaspekten niet goed konden worden geidentificeerd. Een korrelationele analyse die post-hoc werd uitgevoerd gaf aanleiding
om te veronderstellen dat sommige van deze interaktieaspekten elkaar overlappen
en relatief hoog korreleren. In een tweede post-hoc analyse werd het
scheidingsvermogen

onder-

van de geselekteerde items onderzocht. De resultaten wijzen

uit dat de meeste van deze items behoerlijk diskrimineren. Het is goed erop
te wijzen dat beide pest-hoc analyses nogal intuitief waren opgezet aangezien
dit onderzoek er niet op gericht was de vragen waarop deze analyses een
antwoord trachtten te geven te beantwoorden. Dergelijke vragen kunnen eigenlijk
alleen worden beantweerd in een nieuw onderzoek met een andere, daartoe
meer geeigende opzet. Aan het slot van het hoofdstuk worden enkele
suggesties nader toegelicht.
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APPENDIX

De in hoofdstuk 1* besproken vragenlijst. (Dutch version of the rating-scale
discussed in Chapter 1*).
School:

Geslacht:

Klas:

Leeftijd:

Instruktie:
We willen graag weten wat je vindt van jouw leraar of lerares gymnastiek.
Op de volgende bladzijden staan epmerkingen die op de leraar slaan. Onder
iedere opmerking staan 5 vakjes, die genummerd zijn: +2, +1, 0, - 1 , -2.
Wij vragen je nu een kruisje te zetten iri een vakje onder iedere bewering
om aan te geven ef jij vindt, dat dat op de leraar slaat.
De getallen zijn er om je te helpen bij het invullen. Ze betekenen:
+2 = bijna altijd

-1 = zelden

+ 1 = vaak

-2 = bijna nooit

0 = soms

Een voorbeeld:
'De leraar laat de kinderen voor de les buiten wachten'
+2

+1

0

-1

-2

Als j ij vindt, dat hij dat zelden doet, dan zet je een kruisje in het
vakj e -1.

Nog een voorbeeld:

^ .

'De leraar laat na de les de gymnastiektoestellen door de leerlingen opruimen'
+1

+2

0

-1

-2

Als jij vindt, dat hij dat soms laat deen, zet je een kruisje in het vakje 0.
Denk eraan, het gaat om jouw mening.
Heb je nog iets te -vragen?
Denk niet te lang na bij iedere bewering, maar doe het wel serieus.
Wacht tot het teken gegeven wordt dat je kunt beginnen.

"bijna
altijd

vaak

+2

+1

soms

0

zelden

bijna
nooit

-1

-2

1. De leraar laat je erg veel deen in de les.
+2

+1

0

-1

-2

2. De leraar is erg lang bezig met het uitleggen van een oefening.
+2

+1

0

-1

-2

3- De leraar vindt het vervelend als je zegt wat je erover denkt.
+2

+1

0

-1

-2

-1

-2

1*. De leraar is aardig.
+2

+1

0

5. De leraar helpt bij het uitvoeren van een oefening.
+2

+1

0

-1

-2

6. De leraar heeft er begrip veer wanneer je bepaalde oefeningen moeilijk vindt.
+2

+1

0

-1

-2

7- De leraar vindt het storend als er tijdens de les gepraat wordt.
+2
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+1

0

-1

-2

tijna
altijd

vaak

soms

zelden

bijna
nooit

-1

-2

.

+2

-H

0

8. De leraar doet mee als we een speluur hebben.
+2

+1

0

-1

-2

9. De leraar legt de oefeningen snel en goed uit,
+2

+1

0

-1

-2

10. De leraar zegt het, als je iets goed doet.
+2

+1

0

-1

-2

11.De leraar -vraagt aan de leerlingen wat de zin is van een bepaalde oefening.
+2

+1

0

-1

-2

12. De leraar praat zoveel in de les, dat je bijna niets doet.
+2

+1

0

-1

-2

13. De leraar doet mee als er een speler te weinig is veer een wedstrijd.
+2

+1

0

-1

-2

ll*. De leraar doet de oefeningen voor.
+2

+1

0

-1

-2

15. De leraar vraagt de leerlingen wat zij in een speluur willen doen.
+2

+1

0

-1

-2

16. De leraar gaat erop in als de leerlingen zelf met een idee naar voren komen.
+2

+1

0

-1

-2

17. De leraar moppert gauw als de leerlingen iets fout doen.
+2

+1

0

-1

-2

l8. Ook als je doodmoe bent, laat de leraar je nog doergaan.
+2

+1

0

-1

-2

163

tiijna
altijd

vaak

+2

+1

soms

0

zelden

bijna
nooit

-1

-2

19. De leraar staat aan de kant bij balsporten.
+2

+1

0

-1

-2

20. De leraar laat merken dat hij je mag.
+2

+1

0

-1

-2

21. Na afleop van de les voel je je helemaal niet mee.
+2

+1

0

-1

—2

22. Je mag, als je dat wilt, op elk ogenblik vragen stellen.
+2

+1

0

-1

-2

23. De leraar vraagt aan de leerlingen wat zij ervan vinden.
+2

+1

0

-1

-2

2l*. Of je zin hebt of niet, je moet toch meedoen.
+2

+1

0

-1

-2

25. Ook als we bezig zijn, blijft de leraar doorpraten.
+2

"

°

-1

-2

26. De leraar helpt je, als je een moeilijke oefening hebt.
+2

+1

0

-1

-2

27. De leraar vraagt of een klasgenoot een bepaalde oefening goed doet.
+2

+1

0

-1

-2

28. De leraar laat veel moeilijke oefeningen vlak achter elkaar doen.
+2

+1

0

-1

-2

29. De leraar stelt veel vragen.
+2
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+1

0

-1

-2

n

t)ijna
altijd

vaak

+2

+1

soms

0

zelden

bijna
nooit

-1

-2

30. De leerlingen mogen doen wat ze zelf leuk vinden.
-1-2

+1

0

-1

-2

Tot slot -vragen we jullie nog, wat je nu over het algemeen van je leraar of
lerares gymnastiek vindt. De cijfers betekenen nu het volgende:
+2 = volledig mee eens

-1 = oneens

+1 = mee eens

-2 = volledig mee oneens

0 = geen mening

Zet een kruisje in het vakje dat jij het meest van toepassing vindt:

A. De leraar is aardig.
+2

+1

0

-1

-2

B. De leraar geeft goed les.
+2

+1

0

-1

-2
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