THE DEVELOPMENT, VALIDATION AND APPLICATION
TO TEACHER TRAINING OF A SYSTEM (PEIAC/LH-75) DESIGNED
TO EXPAND THE FLANBERS SYSTEM OF INTERACTION ANALYSIS
FOR DESCRIBING TEACHER-PUPIL INTERACTION PROCESS
IN PHYSICAL EDUCATION CLASSES

By

Liisa M. Heinila

University of Jyvaskyld, Department of Physical Education



THE DEVELOPMENT, VALIDATION AND APPLICATION TO
TEACHER TRAINING OF A SYSTEM (PEIAC ./LH-75)
DESIGNED TO EXPAND THE FLANDERS SYSTEM OF INTER-
ACTION ANALYSIS FOR DESCRIBING TEACHER - PUP{L
INTERACTION PROCESS IN PHYSICAL EDUCATION
CLASSES (Supplement)

LIISA HEINILA
UNIVERSITY OF JYVASKYLA

SF-40100 Jyvaskyld, Finland

The development of new programmes of practice teaching presupposes the
controlling and evaluation of their basic elements. The purpose of this inves-
tigation was to develop a system for teacher education and research. The
study was based on Flanders theory (1965, 1970) and experimentation
(Heinild 1970, 1971, 1974, 1976, 1979, 1980, 1983).

The measuring device (PEIAC/LH-75) contains three categorical clusters and
triple coding was made at six-second intervals. The three clusters observed
were 1) teacher's and pupil's speech and movement (12 categories), 2) social
access and collective movement activity/passivity (8 categories) and 3) the
social form of the class (7 categories), altogether 27 categories.

The construct validity and the objectivity of coding was studied and the
applicability of the measuring device was evaluated in live and videotaped
observations of in different aspects of P.E.

The scores of six trained observers, each having observed 24 lessons three
times in different situations representing different sex, three grade levels
and four subjects were analysed. Profiles, matrices of each cluster,

indices, r-correlations, factors structures (7)., homogeneous structure groups
(6) were produced and compared: the most sensitive clusters, categories and
discriminating functions identified; the level of objectivity of coding

(Scotts' Pi and Kendall's-W) and its relations with variables was determined.

In curriculum evaluation the congruence between intended and actually occur-
ing outcomes was studied. The data cover the courses of microteaching,
whose purpose was to develop the verbal indirect teaching behavior of stu-
dent teachers, arranged by faculty in 1974 and in 1976. The subjects were
male and female students (N=48 and N=74), in 275 lessons. The observation
instrument (PEIAC/LH-75) was used in a somewhat modified form: two clusters,
speech and movement, and altogether 18 categories. The reliability was Scott'
Pi .78. The construct validity was analysed by using a multivariate approach.
The category frequencies, indices and student evaluations of courses
(Questionnaire) were compared using analysis of variance and t-test and
chi-square test. The revised 1976 curriculum proved more effective.

The instrument of interaction analysis and its modification used in the courses
proved feasible both for research and for teacher training. [t facilitated the
operationalization of intended behavior, code patterns., and helped to teach
discrimination and to create desirable teaching patterns.

Key words: teaching behavior, interaction process analysis, observation
instrument, evaluation, +reliability, objectivity of coding,
construct validity, sensitivity, multiple discriminate analysis,
evaluation of curricula , microteaching, congruence between
intended and actually occuring outcomes.
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SUMMARY

The main purpose of this study was to (1) Develop and test a system for
describing interaction process in p.e. classes, (2) analyse critically
the reliability and validity of the constructed system and (3) apply
the system to teacher education in microteaching.

The specific character of pliysical education requires adaptation of
the FIAC system of interaction analysis and taking into account how
movement cammumnicates and influences. Consequently, three clusters were
included in the PEIAC/LH-75 system: (1) teacher and student talk and
teacher's silent activity; (2) students' collective movement activity/
passivity and social access; and (3) the social form of the class. The
clusters contain 12, 8, and 7 categories respectively, altogether 27
categories: The time-sample units were taken at six-second intervals.
The scores of six trained observers, each having observed 24 lessons
three times in different situations representing both male and female
teachers, three grade levels and four subject areas were analysed;
profiles, matrices of each cluster, indices, r-correlations, fac-
tornstructures (7), homogeneous structure groups (6) were produced and
were campared; the most sensitive clusters, categories and discriminant
functions were identified; the level of objectivity of coding (Scot-
ts'Pi and Kendall's-W) and its relations with variables was determined.

The average level of objectivity of coding (Scotts'Pi) varied
according to cluster: I, .61; II, .65; and III, .69. The intercoder
agreement was .65, within-coder constancy .69, and between-coder cons-
tancy .60 when two observations of the videotape recordings (T2 and T3)
were aawpared The results indicated that the intercoder agreement was
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same what higher within the videotaped material than in the live situa-
tion.

The measuring instrument was reliable when estimated by using a
nonparametric coefficient of concordance: 23 of 27 categories yielded a
value of W significant at the 0.01 level (chi-square test).

In the third phase, the variation of coders was examined. Five
discriminant functions were identified, three of which were statistical-
ly significant. The first accounted for 58 % of the model's total vari-
ance. The inverse character of reliability and validity was highlighted.

The validity of PEIAC/LH-75 was assessed mainly in terms of the
question of construct validity, which was demonstrated by convergent and
discriminant validitation methods. In this context, a model was deve-
loped to define the overall research strategy for the project.

In the primary analyses, it was noted, among other items, that all
of the PEIAC/LH-75 categories were used in coding. The results of secon-
dary analysis showed that the discriminant functions clearly distin-
guished between lesson groups. The first discriminant function proved
much more powerful than the other four, with 47 % of the total discrimi-
nation of the model. The analysis selected 16 out of the total of 27
categories and set them in sequence according to how much they increased
the model's discrimination power. The categories of the second cluster
(students' collective activity/passivity and social access) and the
categories of the third cluster (social form) proved to possess the
highest discrimination power.

It was established that the various subject areas in P.E. and/or
the teacher teaching in them are the strongest influence on the shaping
of the interaction process as well as on theobjectivity of measurement.
Of all categories situation with closed and open ideas' discriminated
most clearly.

It was concluded that (1) the instrument possesses a definite
degree of construct validity, and that (2) it is sufficiently sensitive
to discriminate aspects of direct-nondirect teaching behavior.

In the Application of PEIAC/LH-75 to teacher education the purpose
was to evaluate and campare two curricula, whose aim was to develop the
verbal indirect teaching behaviour of student teachers. The congruence
between intended and actually occurring outcames was studied. The curri-
cula of courses differed in terms of the following elements: (I) infor-
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mation about (models of) target behaviocur (written, audiovisual), (II)
timing of instruction of theoretical oconsiderations (before/during the
course), (III) size of training groups (5-10), (IV) length of microles-
sons (5-10 min.), and (V) number of microlessons (2-3).

The data cover the courses of microteaching arranged by the faculty
in 1974 and 1976 and the subjects were male and female students who
started their studies in 1971 (N = 48) and in 1974 (N = 74), 275
microlessans.

The measurement instrument (PEIAC/LH-75), was used in a somewhat
modified form, containing two clusters, speech and movement, with 18
categories.This made it possible to give information about target beha-
viour, to operationalize model behaviour and to analyze TV-feedback
using a systematic observation method. Reliability (.78) was estimated
by means of Scott's pi-coefficient. The category frequencies, indices
and student evaluations of courses were compared using analyses of
variance and t-test (ANOVA), Mann Whitney U-test and chi-square test.

The success of the revised program was reflected in (a) a decrease
of teacher talk, (b) an increase of teachers' silent didactic activi-
ties, (c) an increase in teachers' respanse behavior, and (d) a decrease
in content emphasis. The increase of indirect behavior was evident in
the secand session, in which the teachers offered the pupils more oppor-
tunities to create ideas and solve mroblems, otserved pupil responses
and took advantage of their responses in the progress of the topic
treatment.

Thus, the instruvent of interaction analysis (PEIAC/LH-75 and its
modification) used in the aurses proved feasible both for research and
for teacher training. It facilated the operaticnalization, information,
evaluation and measurement of intended behavior code patterms, helped
to teach discrimination, and to create desirable teaching patterns.

Key waords: teaching behavior, interaction process analysis, observation
instrument, evaluation, reliability, objectivity of coding,
construct validity, sensitivity, multiple discriminant
analysis, evaluation of curricula, microteaching, cangruence
between intended and actually occuring outcames.
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PREFACE

The project repc?rted here consisted of phases, which have been

reported separately within a long time period (1970-1983).

The purpose of this report is to do following:

1) create a synthesis of the part reports related to the study project

2yeport the basis of decisions made by constructing the observation

instrument PEIAC-LH/75

3) present the created measuring instrument

4)report the explorative studies made for determining the assumed

capacity of the proposed instrument for gathering and organizing data
in physical education teaching event based on a framework developed
after surveying relevant research literature, and

5)discuss the results both from development and application perspec-

tives
This report is based on the following original articles and
technical reports, which will be referred to in the text:

Heinild, L. (1970).0pettajan ja oppilaiden v&dlisistd vuoro-vaikutussuh-
teista liikunnan opetustilanteissa (Report No. 22, pp. 80-94). Hel-
sinki: Liikuntatieteellisen seuran julkaisuja. (Finnish Society for
Research in Sport and Physical Educatiorn.)

Heinila, L. (1971).Liikunnan opetustapahtuma sosiaalisena vuorovaikutus-
prosessina (Teaching of physical education as a process of social
interaction). Unpublished master's thesis, University of Jyvaskyls,
Finland.

Heinild, L. (1974). Developing a system for describing teacher-pupil
interaction in physical education classes. FIEP Bulletin, 44(3), 16-
20. (Also published in Education physigie des enfants avant 1'epoque
de la puberte (1976) (pp. 218-223). Warsaw: Edition Scientifiques de
Pologne. )

Heinild, L. (1976, July). Objectivity of coding in a system (PEIAC/LH-

75) developed for describing teacher-pupil interaction in physical

education. Paper presented at the International FIEP Congress of
Physical Education, Jyvaskyla, Finland.

Heinila, L. (1977). Analysing systems in the evaluation of the teacher-
pupil interaction process in physical education classes. FIEP Bulle-
tin, 47(1), 20-34. (Also published in T. Tammivuori (Ed.), Evalua-
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tion: International Congress of Physical Education (Report No. 64,
pp. 37-58). Helsinki: Finnish Society for Research in Sport and
Physical Education.)

Heinila, L. (1979) Application of interaction analysis to the teacher
education in physical education (Research Bulletin No. 15).
Jyvaskyla, Finland: University of Jyvaskyld, Department of Physical
Education.

Heinild, L. (1980). Developing a system (PEIAC/LH-75) for describing
teacher-pupil interaction in physical education classes: Objectivity
and content validity of coding. In G. Schilling & W. Bauer (Eds.),
Audiovisual Means in Sport (pp. 361-370). Basel: Birkhaus Verlag.

Heinild, L. (1983). Developing a system (PEIAC/LH-75) for describing

teacher-pupil interaction in physical education classes: Construct
validity and sensitivity. In R. Telama, V. Varstala, J. Tiainen, L.
Laakso & T. Haajanen (Eds.),Research in school physical education
(Report No. 38, pp. 124-132). Jyvaskyld, Finland: University of
Jyvaskyla, Formation for Pramwotion of Culture and Health.
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(HAPTER I
INTRODUCTION

A central task of the university is the planning, realization and
evaluation of goal-directed educaticnal programs. This activity should
be long-term, camprehensive and integrated with general social planning.
It should also be closely linked with decision making acncernimg all
education. The ultimate aim of educatianal planning should be the quan-
titative and qualitative developrent of education (Itdla, 1969). The
developrent of educational programs is a multistage process at several
levels and should be based on scientific research.

Attempts have been made since early in this century to apply the
methods of scientific research to the problems of school learning,
teacher behavior, and teacher education. Within the behavioral sciences
there has emerged a sub-discipline of "research on teaching" which Gage
(1972) has defined in the following way:

"Research" is defined as scientific activity aimed at
increasing our power to understand, predict, and control

events of a given kind. All three of these goals involve

relatianships between variables. ... "Teaching" in turn may

be defined as events, such as teacher behavior, intended to

affect the learning of a student. ... Given these defini-

tions of "research" and "teaching," we can define "research

on teaching" as the study of relatianships between vari-

ables, at least one of which refers to a characteristic or

behavior of a teacher. If the relationship is ane between

teacher behaviors or characteristics, on the ane hand, and

effects on students, on the other, then we have "research

on teacher effects," in which the teacher behavior is an

independent variable. If the teacher behavior or character-

istic serves as a dependent variable in relation to same

variable in the program of selecting and training teachers

(the teacher education program), then we have "research on

teacher education." Both kinds of research taken together

make up the field of research on teaching. (pp. 16-17)

This definition does not suggest that other kinds of variables are
not also useful, and in fact desirable, in research on teaching. It only



specifies that the variables of teacher behavior and characteristics are
at the center of concern and must be involved. Figure 1 illustrates the
relationships in Gage's definition.

Research on Teaching \\\\\\\

Research on Teacher Riéearch on Teacher
Education Effects
= : « l
Teacher Education l Teacher Behaviors Student Learning |
Procedures “| and Characteristics [

Figure 1. The field of research on teaching. (Gage, 1972, p. 17)

It has been suggested (Binet, 1918) that everything has been said
in education while nothing has been proved. It is true that much has
been done since the early decades of the century, but it is similarly
true that several problems need to be addressed before practice
teaching, and indeed, teacher training in general, can be fully
developed. Only two of these problems will be taken up here. First, we
need to have a feasible and comprehensive conceptualization of the
nature of teaching. Second, we need reliable, valid and practicable ways
of describing, analyzing and evaluating teaching activities and
behaviors. Finally, having addressed these problems, we need to apply
what we have found to teacher training programs.

Interaction Analysis Methods

The recent emphasis on interaction and communication between
teacher and students and among students, and the subsequent development
of methods of interaction analysis have had a profound impact on empiri-
cal research on teaching. At an early stage of this new research

paradigm, there was a clear interest in studying what contributions



interaction analysis might be able to make to teacher education and
practice teaching.

Interaction analysis 1s a label that refers to any technique for
studying the chain of classroam events in such a fashion that each event
is taken into consideration (Flanders, 1970). The method is based on a
conception of teaching as an interpersamal influence whose prpase is to
effect pupil learning in line with set objectives. Typical of teacher
behavior is human voice and motion, but it may also be frozen in the

form of a bock or film or a set of programmed instructicnal materials
(Gage, 1972). 1In the study of teacher behavior, this influence can be
observed on the basis of variable values placed on given dimensions such
as teacher-centered/pupil-centered, direct/indirect, etc., and event
sequences can be described, for instance, by means of a timeline display
(cf. Flanders, 1970).

Methods of interaction analysis are based on theoretical cansidera-
tions and thus contain given canceptual systems. This is ttue of the
systems developed by Bales (1950) and Flanders (1965, 1970). Thus, in
using methods of this kind the researcher has not anly made methodo-
logical decisions but he has also bound himself to a particular theory
and set of variables (Heinild, 1974, 1977). In this way the measuring
instrument  achieves a central significance. It is therefore not sur-
prising that interaction analysis methods have also proved to be an
effective tool in teacher training. They provide a canceptual scheme and
simultanecusly the means for the operaticnalization and measur=went of
variables. Perceptions and ocamumications becane more unified and
precise, evaluation and camparison attain higher objectivity. The
contents of teaching programs refers to the matter being dealt with,
such as camand words in practice teaching in P.E., or other forms of
social interaction, different types of ball games, etc. Form of teaching
refers here to the way in which interpersmal camumnication is organized
(Koskenniemi & Hdlinen, 1970). It may be group work, problem solving, oOr
programmed teaching, and it may be either direct or indirect. In the
past, in the practice teaching of physical education, attention has been
directed mainly to the contents of programs, while the development of
forms of teaching has occupied a sexrndary position.




Teacher Education Research

The pedagogical and didactic problems of teacher education are a
special subarea of what is now frequently referred to as the "pedagogy
of higher education". The Finnish national Camission on Teacher Educa-
tion (Vuoden 1973 opettajankoulutustoimikunnan mietint®, 1975) has
suggested that the most important sectors of research on the pedagogy of
higher education amncern (a) the problems of the overall aims of higher
education, (b) the problems related to the development and investigation
of instruction, and (c) the special problems of educational technology
and teaching methods. Within this latter area of concern, teacher educa-
tion, one of the key issues is practice teaching. Researchers and
teacher educators are constantly faced with the problems of how the
experience should be planned and developed so that the intended com-
petences can be optimally attained

In January 1974 the Department of Physical Education of the
University of Jyvaskyld introduced, on an experimental basis, a new type
of practice teaching using microteaching. The new course that emerged
formed part of the degree requirements and was intended to be given
during the last term of the third year as an obligatory course (45 hrs).

The implementation of the course necessitated development work on
the methods of interaction analysis. The anstruction of the interaction
model and the related otservation instmument, PEIAC/LH-75, (see Chapter
5) that were used with the microteaching exercises was dme during the
period 1971-1973 (Heinild, 1974, 1977). The final instrument was the
result of empirical pilot studies (Heinild, 1970, 1971), based on the
pioneering work of Flanders (1965, 1970) and drawing on the expertise of
the Helsinki DPA project (e.g., Komulainen, 1968, 1970, 1971a, 1971b,
1973, 1974, 1978; Koskenniemi & Komulainen, 1969)

An adapted version of Gage's model of research on teaching illus-
trates the place the present research occupies in this field (Figure 2).



Research on Teaching

Research on Teacher Research on Teacher
Education Effects
___________________________ |
) [ . l
LR Cke AATSEIE > Teacher BehaYlOFs 1 /,SCudent Learning i
Procedures and Characteristics L__ 1

ICourse on microteaching

(1974), (1976)
d

Course on Didactic
Observation

Figure 2. Adapted version of Gage's model of the field of research on
teaching.

As can be seen fram the model, the task of the project is to
identify detailed, otservable teacher behaviors that are related to
student leaming. The task of teacher education is to help student
teachers get to know, understand and adopt effective teacher behaviors.
So-called performance-based teacher education programs have been based
on this ocutlock and the best known of such programs are microteaching
and minicourses such as the one introduced in Jyvdskyld. In such courses
methods of interaction analysis have been used as a tool to help bring
about changes of behavior. It is through the use of these methods, that
this study will examine both the problem of describing the nature of
teaching and the develomment of techniques to study these activities and
behaviors. At the same time, it will be shown that the methods of
interaction analysis provide a new basis for the selection of the forms



and contents of teacher training so that the occupational demands of the
teaching profession are fulfilled, and theory and practice can be
brought closer together.

In summary, then, the purpose of this report is to give a complete
account of a research program on the use of interaction analysis in
physical education. Drawing on earlier reports, (a) the theoretical
framework of the project and its relation to other work on interaction
analysis will be described, (b) an account of the construction of the
Observation instnument will be given, (c) the empirical structure of the
instrument will be explored, (d) the measurement properties (reliabi-
lity, objectivity of coding, construct validity of coding, and construct
validity and sensitivity) will be investigated, (e) the application of
the instrument in a micro-teaching program and for curriculum evaluation
will be described, and finally (f) implications of the study for further

research will be discussed.



CHAPTER II
REVIEW OF LITERATURE

Overview

In order to set the present study in its proper oontext, this
chapter will present a review of literature related to research on
classroam observation. While Binet's dictum, quoted in the intzoduc-
tion, still is not much of an exaggeration as a summary of the state of
education as science, it is true that sare researchers in education
became interested in analyzing classroau interaction as early as the
late 1930's. Since that time, a number of category systems for analyzing
primarily verbal interaction in the classroam have been oanstructed. A
survey in the mid-sixties by Amidon and Simon (1965) reported twenty
such category systems. Once developed, such category systems have been
put to use in é great number of research studies. Early work involving
systematic observation in classroams has been reviewed in the first and
secand editions of the Handbock of Research on Teaching by Medley and
Mitzel (1963) and by Rasenshine and Furst (1973). Medley (1982) has
recently written a review of systematic classroamn observation in the
fifth edition of the Encyclopedia of Educational Re~earch. Thus, any
research study which focuses on classroam processes occurs within  the
context of a well-established research paradigm.

In this chapter we will first discuss the historical development of
research an teaching, including the develomment of interaction analysis.
Secondly, the most ocamonly used observation system in  educational
research, the Flanders Interaction Analysis Category System, will be
described and discussed. This discussion will be followed by a review of
research in physical education which has used interaction analysis and
observation methods. Finally, these studies will be critically discussed
in terms of their success in achieving valid and reliable results.

Historical Developrent of Research on Teaching

In their article on observation research, Evertson and Green (1986)
identified four overlapping phases of the histary of this approach to



the study of educational processes. Phase One (ca. 1939-1963) was an
exploratory phase which attempted to identify teacher-student interac-
tions and other related classroam and instructional behaviors. Phase Two
(ca. 1958-1973) was a period of instrument development, and of descrip-
tive, experimental, and training studies. The use of category systems
and issues about paradigms for the study of teaching emerged during this
phase. During Phase Three (ca. 1973 to present) studies explored teacher
behaviors that relate to student achievement, usually on standardized
tests. Phase Four (ca. 1972 to present) runs concurrently with Phase
Three and is a period of expansion, altermative approaches, theoretical
and methodological advances, and convergence across research directions
in the use of observational techniques.

This historical review of research on teaching will attempt to
explore sare of the work done during these phases of study with parti-
cular emphasis on the period of expansion, theoretical and methodologi-
cal advances in the use of observational techniques. Phase four, to
which the present study belongs.

Early Research on Teacher Effectiveness

Although research on teaching, as defined by Gage (1972), is rela-
tively new, research on "teacher effectiveness" has been conducted for
many years. The early studies were stimulated by the desire to provide
an objective basis for the selection, training, employment, and pramo-
tion of teachers, but in reality they offered minimal opportunity for a
real understanding of teacher effectiveness. In general, as Dunkin and
Biddle (1974) emphasized, such studies revealed no more for teachers and
educators than the discovery that performance on ocollege examinations
and in practice teaching are apparently unrelated to subsequent success
in teaching. Many reasans have been offered by reviewers and critics for
the failure of these early studies. Dunkin and Biddle have summarized
these as (1) the failure to observe teaching activities, (2) theoretical
impoverishment, (3) the use of inadequate criteria of effectiveness, and
(4) the lack of concern for ocontextual effects.

With the development of the behavioral sciences in the first half
of this century, attampts were made to apply these scientific methods to

the problems of teacher behavior, school learning and teacher education
As Dunkin and Biddle point out, perhaps the most significant shortooming



of these early studies is that they consistently avoided loaking at the
actual process of teaching in the classroan. They further suggest that
if teachers vary in their effectiveness, it must be because they vary in
the behaviors they exhibit in the classraam. For this reason, the focus
of a study on teacher effectiveness must be on the classroam where the
teaching actually takes place.

Development of Analytical Research Methods

During the 1960's descriptive analytical research in general educa-
tion increased cansiderably and became an independent branch of intel-
lectual inquiry. Its general theoretical orientation became clearer and
acquired a more definite direction. Research in this area has been
directed towards (1) natural teaching situations; (2) the whole of the
teacher-pupil interaction process; and (3) the amstruction of a uniform
theoretical basis and canceptual scheame, within which the newly acguired
empirical data can be placed, analyzed and generalized. (See, e.g.,
Birkin, 1971; Westbury & Bellack, 1971; Dunkin & Biddle, 1974; Heinili,
1974, 1976.)

This orientation has been greatly influenced by the development of
quantitative methods, and observation research has occupied a key posi-
tion. In this context, observation research refers to the analytical
methods based on observation, during which behavior is observed and
classified. With this method, a classification system can be based on
(1) theory, (2) a theoretical model, (3) existing observaticnal systems,
or (4) the results of empirical studies or pilot studies. When the
focus of research shifted fram teaching efficiency research towards the
investigation of the classroam atmosphere and the regularities of the
teaching-learming process, observation became the most practicable
method.

Developmnent of Observation Recording Instrurents

In the field of observation research, the problems of cantent and
method are closely related and they should therefore be examined simul-
tanecusly. The use of a measuring instrurent implies a theoretical base.
Such is the case with, for example, the classic interaction analysis
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systems by Flanders (1965, 1970) and Bales (1950). When a researcher
adopts an instrument of this kind, he has not only made a methodological
decision, but he has also camitted himself to a particular theory and
group of variables. In the study of teacher behavior, the theoretical
base might be the oberved variable values placed on given dimensions,
such as teacher-centered/pupil-centered, direct/indirect, etc.; or the
description of event sequences, for instance, by means of time-line
display (cf. Flanders, 1970).

Analytiéal methods based on observation generally include (1) a
group of carefully specified categories for the classification of the
behavior under observation, (2) a group of standardized procecdures which
define the observation procedure, (3) instructions for processing,
analyzing and presenting the data in a meaningful way which corresponds
as closely as possible to the original events (Flanders, 1970; Heinils,
1970, 1974, 1976). The category system employed will determine the
number and quality of the events, which, defined in terms of interaction
analysis systems, are exhaustive and mutually exclusive.

During the past two decades a great number of recording instruments
have been developed for the study of teaching. (For reviews of same of
these see, e.g., Medley and Mitzel, 1963; Simon and Boyer, 1970;
Rosenshine, 1971; Rosenshine and Furst, 1973; Biddle, 1967; and Dunkin
and Biddle, 1974.) Although these instruments have a armon purpase to
systematically record teacher-student behavior in the classroam, there
are sare major differences amang them. These differences relate primar-
ily to the dimension or dimensions of the classtoam activity to be
recorded. Generally, the focus of the instrument reflects the theoreti-
cal orientation of the investigator. The particular orientation of the
investigator not only guides the general direction of the research work,
but is also the key in making decisiaons amncernirg the logical steps in
the development of the system.

Simon and Boyer (1970) report altogether 92 different recording
systems, of which 79 were designed for ohservirg classroan behavior.
They suggest foci for categories within recording instruvents and
classify them as follows:

1. Affective - the emotianal caontent of cammmication;

2. Cognitive - the intellectual content of cammmication;
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3. Psychamotor - the non-verbal behaviors, posture, body

position, facial expressions, and gestures;

4. Activity - what is being done that relates a persan to

sanemne or sanething else (for example, reading or hit-
ting a ball);

5. Content - what is being talked about;

6. Sociological structure - the sociology of the inter-
active setting, including who is talking to wham and in
what roles; and

7. Physical envirgment - descriptions of the physical
space in which the observation is taking place, includ-
ing the materials and equipment being used.

In a review of almost 500 studies irvolving the systematic observa-
tion of classroam teaching, Dunkin and Biddle (1974) identified six
classifications according to content and/or the theoretical "“orienta-
tion" toward teaching. These classifications are:

1. studies dealing with classroam climate;

2. studies dealing with management and control of pupil

behavior in the classraan;

3. studies dealing with the classroam as a social system;

4. studies dealing with the knowledge and intellectual

aspects of teaching;

5. studies dealing with logic and linguistics; and

6. studies dealing with the sequential patterns of class-
roan behavior.

Rosenshine (1971) classified the otservation instrurents used in
fifty-one studies into "category systems" and "rating systems." In a
category system, each behavior of the teacher or student was ooded
whenever it occurred. In a rating, or "sign," system, outside observers
or students estimated the behavior of the teacher on a five- or seven-
point scale. These observation systems were also classified according to
the amount of inference required of the olserver or the person reading
the research report. The term inference refers, in this context, to the
process intervening between the objective behavior seen or heard and the
coding of this behavior on an observational instruvent. Category
systems are classified as "low-inference" measures because the items
focus on specific, denotable, relatively objective behaviars, such as



=-12-

"teacher repeats student's idea" or "teacher asks evaluative questions, "
and also because the behaviors are recorded as frequency counts. The
rating systems are referred to as "high-inference" measures because they
lack the specificity of low-inference variables. In general, the cate-
gory systems of observation have been used most frequently. They appear
to be more flexible than sign observation and rating systems, provide
more data, and have a higher level of objectivity in coding (Rasenshine,
1971; Dunkin & Biddle, 1974).

The task of the category format is to make it easier to organize
the work of observers and to express the purpose of the research. On
the basis of the degree of category specification and clustering, cate-
gory formats can be divided into three types containing (1) a number of
mutually exclusive categories, which are either unique or canstitute a
dirension; (2) a number of main categories, all or same of which are
subdivided; or (3) a multiple coding system, which consists of a limited
nutber of categories placed into separate clusters. These generally
canstitute a dimension based on same model of thought (Flanders, 1970;
Heinild, 1971, 1976).

To sumarize, the preceding review has indicated that a 1large
nunber of observational recording instruments have been developed to
irmvestigate classroam interaction. These can be divided into "category
systems" or "rating systems." The former are regarded as "low-inference"
systems because of their high degree of specificity, whereas the latter
are regarded as "high-inference" systems, because they operate with more
general cancepts.

The work of researchers imvolved in classroam interaction analysis
was primarily motivated by a desire to prove that certain preferred
interaction patterns are superior for classroam learning. The cancepts
"integrative/daninative, " "democratic/authoritarian, " "student-cen-
tered/teacher-centered" and "indirect/direct," all spring fram a cawic-
tion that most teachers could be more effective if they would interact
with pupils rather than direct them.

Develocpgrent of Interaction Analysis

In this section, an attempt will be made to outline the basic
assunptions of the traditianal interaction analysis paradigm. Given this
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frame of reference, it should be easier for the author to present a
survey of related literature in a succinct form and for the reader to
follow the exposition.

Kuhn (1962) introduced the term "paradigm" to denote the fact that
sane accepted examples of actual scientific practice, including 1law,
theory, application and instxuventation, all together provide models
which give rise to coherent traditions of scientific research. Sharing a
paradigm means that there is a shared camitment to the same rules and
standards for scientific practice. Kuhn suggests that scientists work
fram models acjuired through education and through expxrsure to a camon
core of literature. This happens often without an explicit knowledge of
why the mcdels have obtained their status. It is even possible that
there is no clear-cut underlying body of rules and assumptions for the
research traditions.

Kuhn's point is relevant for the interaction analysis paradigm as
well. A student of interaction analysis has no single article or theore-
tical exposition to cansult but, instead, needs to get acquainted with a
nunber of paradigmatic articles and research studies. It is partly
through such "finger exercise," as Kuhn refers to it, that a researcher
learns how to implement an empirical study of classroam processes.

Assunptions of the Traditional Interaction Analysis Paradigm
1. A basic assumption within the interaction analysis paradigm is
that the social-emoticnal climate influences behavior. In a school and

class setting, this means that a positive social-emoticnal climate is
beneficial for almost any aspect of education. Various researchers have
used samewhat different terminology to express roughly the same basic
assumption.

2. It is generally assumed that the social-emotional climate is a
group phemmeron and that the teacher's behavior is the most important
single factor in creating climate in the classroam.

3. The teacher's verbal behavior is assumed to be a representative
sample of his total classroam behavior. As a result of this assumption,
it is aowanly cansidered sufficient to otserve and record only the
verbal behavior of the teacher and students in the classroam.

4. The decision to focus exclusively, or mainly, on the reaaxding
of overt verbal interaction is enhanced by the assunption that verbal
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behavior can be observed with greater reliability than namwverbal
behavior.

5. 1t is assumed that the study of classroam interaction cannot be
done by means of self-reports by the teacher and the students, e.g.,
through questiannaires or checklists. Interaction must be observed and
recorded by an observer who is not simultanecusly engaged in that inter-
action.

6. It has been assumed that oservers could be trained to give a
faithful recard of what actually transpires in the classroam. In addi-
tion, it has been assumed that sareane trained in the observation method
could also decode an observation protocol and, as it were, remonstruct
the interaction.

We have already discussed in general terms the development of
observation recording instmuments, how they have been classified and how
the special terms associated with them have been defined. At this point,
we will discuss same early studies based on the traditicnal interaction
analysis paradigm. Then, since the principal indebtedness of the present
study is to the Flanders system, we will describe the Flanders' Inter-
action Analysis Categories (FIAC) system. We will then narrow the focus
to give an account of the interaction analysis paradigm within physical
education. Finally we will discuss studies in physical education that
have used adapted versions of the FIAC system.

Early Studies of Teacher Behavior

The formal study of teacher behavior had its origin in the Prugres-
sive Education Movement under the influence of Harold Andersan (1939)
and the research group consisting of Kurt Lewin, Ronald Lippitt and
Ralph White (1939). These early researchers felt a need to make class-
roars more student-centered, to abandon the autocracy of education, and
to prarmote the ideals of democracy and group dynamics. The climate of
the classroam became very important.

Using the notion of a "social emotional climate," Andersan con-
ducted systematic studies into the effects of teacher behavior upon
pupil behavior. The psychological assunptions of these studies are that
the child learns less if he is given the answers to his school work, and
that he grows less in other respects if the teacher makes all the
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decisions arceming content and procedure. Andarsaon quantified behavior
phenarena and thus provided the basis upon which Flanders later deman-
strated that indirect teacher behavior had a positive correlation with
child achievement.

Damninative and integrative behaviar of the teacher was Ats=erved and
identified by Andersn with a category system containing nineteen cate-
gories: eleven damination categories and eight integration categories.
Andersan  also showed that it was possible to campute an index, or ID-
ratio, by dividing the muwber of integrative contacts by the mumber of
doninative ocontacts, and that teachers could be campared u<ing this
index criterion.

Lippitt and White (1943), together with Lewin, amnducted a series
of laboratory experiments for determining the effects of adult teachers'
influence on the organized and voluntary activities of boys clubs. Each
club was subjected sequentially to an adult playing the role of an
"autocratic 1leader," a "damocratic 1leader," and a "laissez-faire
leader." The results of these studies confirmed or extended the general
conclusions of Andersan. As a result of these two basic and independent
studies, which produced mrtually supportive results, the notion of a
social emotianal climate was established.

Drawing upan the work of both groups, Withall, throuegh extensive
analysis, prodiced an index of teaching behaviar which, though almost
identical with the integrative/domdnative ID-ratio of Andersan, offered
a much more refined category system of classroan climate. Withall
(1949) defined the cancept "social emotianal climate" as the "general
emotional factor which appears to be present in interactions occurring
between individuals in face to face groups" (p. 348). In practice, this
"climate" is considered to influence: "(1l) the inner private world of
each individual; (2) 'the esprit de corps' of a group; (3) the sense of
meaningfiulress of group and individual goals and activities; (4) the
objectivity with which a problem is attacked; and (5) the kind ard
extent of interpersmal interaction in a group" (pp. 348-349).

Withall eamphasized the importance of the teacher's verbal behavior
in determining the classtoam climate and identified the preliminary
categories of his research instruvent by recording regular class ses-
sions and analyzing tape-recaorded lessans. Fram this analysis he devised
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a system of classifying the teachar's varbalization into the following
seven categaries:

1. learnar-suppartive stataments;

2. acceptant and clarifying statements;

3. problem-structuring stataments or questions;

4. neutral statements;

5. directive or hortative statements with intent;

6. reproving or deprecating remarks;

7. teacher self-sypparting remarks. (Withall, 1949, p. 349)

These seven categories ranged fram 'learner-supportive' stataments (1-3)
through 'neutral' statements (4) to teachers' self-supparting statements
(5-7).

Extensive validational pgrocedimes followed the development of this
category system to determine the objectivity, reliability and validity
of the climate index.

The objectivity of Withall's instrurent was reported in terms of
inter-judge agreement. Data for camputing the indices were obtained by
coding teachers' statements ocontained in three typescripts and the
percentage of agreavent of each of four dtservers with the investigator
was camputed. The percentage agreavent of each otserver with the mean
percentage of agreament ranged frum 56% to 75%.

Reliability was evaluated by determinirg the cansistency of the
instrurent. Day-to—day variations in the pattern of statements of three
teachers were campared. The chi-square test was used to check the hypo-
thesis that no significant differences ocamred fram day to day.

To determine the validity of the climate index, four procedures
were used: (1) Anderson's Teacher Behavior Categories as the criterion
instruvent; (2) pupil evaluations; (3) a Teacher Characteristics Rating
Scale; and (4) the description of the class situation fram three frames
of reference.

As a result of these studies, and later those of Ned Flanders
(1965, 1970), the school of interaction analysis was created (Amidon &
Hough, 1967).
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The Flanders Interaction Analysis
Categary Systam (FIAC)

Clearly, the research instrurent most often used in classroan
studies is the Flanders Interaction Analysis Category System (FIAC) and
its modifications (Dunkin & Biddle, 1974). This system is based on
social psychology and the theory of the leader/subardinate relatianship.
A knowledge of Flanders' studies and of interaction analysis is impar-
tant to the understarding of this particular approach to evaluating
measuring instrurents, since the choice of a systam of classification,
as well as decisions ancerming its modification, involves adherence to
a theoretical frame of reference as its basis.

According to Flanders (1970) the main goals guiding the analysis of
teaching behavior are (1) to help the teacher develop and cantrol his
teaching behavior, and (2) to investigate relationchips between class-
roan interaction and teaching acts so as to explain same of the variabi-
lity in the chain of events. (Flanders defined an event in terms of
time: whatever goes on during a three-secand interval is txreated as one
event and coded as such.) With this in mind, Flanders' theory is an
attempt to explain teacher influence and changes in pupil behavior, in
which the intervenimg hypothetical mechanism is the process of goal
clarification. Accordingly, teaching is a process of clarifying and
implementing objectives, in which the teacher's task is to act flexibly
so that there develops a minimum of dependence in pupils (Flanders,
1967b). In developing his theary, Flanders has introduced same basic
changes to classroam research by reanceptualizing the caontinuiram of
teacher behavior variability, by moderating Anderson's (1939) "Camndt-
ment" in which classroam democracy was always advocated and daomination
avoided, and by including in his new observational instzumwent addi-
tional categories for judging pupil verbal behavior.

Definition of Terms

The following cancepts are used in describing tentative hypotteses
of teacher influence (Flanders, 1967b).

Direct influence cansists of stating the teacher's own opinion or
ideas, directing the pupil's action, criticizing his behavior, or justi-
fying the teacher's autharity or use of that autharity.
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Indirect influence cansists of soliciting the opinions or ideas of
the pupils, applying or enlarging on those opinions or ideas, praising
or encouraging the participation of pupils, or clarifying and accepting
their feelings.

The word dependence refers to the essential qualities of a
superior-subordinate relationship. The opposite of dependence is inde-
pendence. Independence refers to a candition in which the pupils
perceive their activities to be "self-directed" (even though the teacher
may have helped create the perception) and they do not expect directions
fram the teacher. It is assumed that various degrees of dependence or
independence exist.

High dependence refers to a candition in which pupils voluntarily
seek additianal ways of camplying with the authority of the teacher.

Medium dependence refers to the average classraaom candition in
which teacher direction is essential to initiate and guide activities
but the pupils do not voluntarily solicit it. When it occurs, they
camply.

Low dependence refers to a candition in which pupils react +to
teacher directions if they occur, but their present activities, usually
teacher initiated, can be carried on without continued teacher direc-
tion. In the face of difficulties, pupils prefer the teacher's help.

Dimensions of Classroam Learnirg and Teaching

One aspect of the classroam situation that should make a difference
in the pupil's reaction to teacher influence is his perception of the
learming goal and the methods of reaching that goal. One can canceive
of a situation in which the goal and the methods of reaching the goal
are clear to the pupil, and another situation in which these are
unclear. Certainly, when a student knows what he is doing, his reactions
to teacher influence will not be the same as when he is not sure of what
he is doing. The student may also perceive the goal as desirable or
undesirable. The attzaction of a goal determines motivation, an attri-
bute which Lewin (1935) designated as positive valence or negative
valence.

Changing the mode of teacher influence (direct-indirect) along with
the process of goal clarification Flanders (1970) calls "flexibility."
Flexibility of teacher acts may explain why direct influence may
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increase ar maintain dependence in ane situation, and increase or main-
tain independence in another. This can be illustrated in the following
way (Kamlainen, 1973):

Mode of teacher influence Process of goal clarification

Unclear Clear + Clear -

Direct + + +

Indirect - = =

+
[

dependence increases
dependence does not increase

In a different context, Soar (1968) has shown that the level of
difficulty of the subject matter presupposes that the teacher uses
different modes of influence or flexibility. Creative activity demands a
freer setting and less control in order to be optimally successful.
Thus, the structure of the subject matter is an important factor in
determining authority in use.

Later, Flanders (1970) added to his theory the domain of social
access, which cansists of social contacts and the range of ideas. The
presunption of social access for aammmication means that most of what
takes place in the classroam depends on cammunication. Who talks to wham
forms a netwark of ammication which is closely related to physical
access, such as the seating arrangements in a classroan The oppartuni-
ties to contact other pupils can be at a minumum when the formation is
restricted, whereas if mobility permits pupils to select their cammmi-
cation contacts the formation is free. When the ideas discussed are
determined primarily by the teacher, the range of ideas is controlled,
and when anything can be disaussed, the range of ideas is open. "In most
instances, free social contacts also permit a wide range of ideas to be
discussed" (Flanders, 1970, p. 316).

The measurement of social contacts can be made by asking ouservers
to make a separate assessment of class formation and to record notes
whenever this formation changes. Similar evaluation of range of ideas
can be made by using pupil questionnaires to determine whether the
pupils' perceptions about expressing ideas is controlled ar open
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The possible canfigurations of these four dimensians of classroam
teaching and learning, i.e., goal orientation, authority in use, social
contacts, and range of ideas, is i1llustrated by the use of the following
figure (Flanders, 1970, p. 317).

Social ecceus

Authonty Socisl Range of
Goel orientation in use contects idess
Ambiguous Teecher intiation Restricted Controlled

=

T T A
! { [}

/’ ‘\
‘I N\ 4 It
[;uc + }'———{CM = Pupil intiation | Free l Open

Figure 3. Flanders descriptive model.

Knowing the sequence and variety of the possible canfigurations in
the four domains discussed can help to predict what will happen next.
Flanders used the term variety to refer to the total mmber of different
canfigurations which may occur in the classroam and the term sequence to

indicate how many different configuration pairs occurred in a given

pericd.

Flanders sums up his hypotheses aaxeming the canditional rela-
tiaonships which predict educational ocutcames in the following manner:

D55 G C

a certain goal orientation exists

(here we begin with the pupils' goal
perceptians)

classroam interaction is characterized by
a) certain autharity in use

b) certain social contacts

c) and range of ideas social access
(here are features of the interaction)

certain educatiaonal outcawes, in terms of
a) pupil initiation and self-direction

b) average pupil attitudes

c) average subject matter achievement
(Flanders, 1970, p. 320)
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The Flanders Observation Instmuvent
On the basis of his thearies, Flanders developed a new observation

instrument which was in some ways an improvement to earlier ones and

more useful, e.g., as a means of teacher training. Referring to the
classifications of Simon and Boyer (1970) mentioned earlier, the
Flanders Interaction Analysis Category System focuses upon the first
classification, "affective." But, as Flanders points out, it emphasizes
both the affective ard the cognitive damains in the classToan In spite
of his emphasis on the classroan climate, Flanders was very much aware
of the role of the cognitive damain in the classroan. "Every pattern of
interaction has a cognitive and an affective aampanent. To uderstard
what goes on in the classroom is to take both into consideration"
(Flanders, 1970, p. 270).

Building on Withall's learnmer—centered/teacher-centered continunm,
Flanders identified his teacher talk categories as representing
indirect/direct behaviors. Categories 1, 2, 3 and 4 were considered
indirect behaviors and categories 5, 6 and 7 represented direct beha-
viors (Table 1). The oontinuance of the indirect (integrative)/direct
(dominative) dichotomy introduced by Anderson earlier also allowed
Flanders to aampare teachers in terms of ID-ratios. .

The analysis of "initiative" and "response," a characteristic of
interaction between two or more individuals, is the major feature of
Flanders category system (Table 1). "To initiate," in this context,
means to make the first move, to lead, to begin, to introduce an idea or
cancept the first time, to exqress ane's own will. "To respand" means to
take action after an initiation, to counter, to amplify or react to
ideas which have already been exgressed, to canform or even to camply to
the will expressed by others. Flanders (1970) suggests that the teacher
is expected, in most situations, to show more initiative than the
pupils. His category system was intended to be used to study the
balance between initiation and response. He pointed out that a different
category system would be needed to investigate other problems of
teaching and learning, such as, the effect on class learning of dif-
ferent pupil reactions.

With seven categaries of teacher talk and only two of pupil talk in
FIAC system, mare infarmation is provided about teachers in general, and
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TABLE 1. Flanders Interaction Analysis Categories (Flanders, 1970, p. 34)

Flanders’ Interaction Analysis Categories® (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 feel-
ings are included.

2. Praises or encourages. Praises or encourages pupil action
or behavior. Jokes that release tension, but not at the ex-

Response pense 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.

4. Asks questions. Asking a question about content or pro-
cedure, based on teacher ideas, with the intent that a pupil
will answer. g

* Teacher
Talk

5. Lzlcmn'ng. Giving facts or opinions about content or
procedures; expressing his own ideas, giving his own ex-
planation, or citing an authority other than a pupil.

6. Giving directions. Directions, commands, ot orders to

[nitiation  which a pupil is expected to comply.

7. Cnticizing 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 doing; extreme self-reference.

8. Pupil-talk—response. Talk by pupils in response to
teacher. Teacher inidates the contact or solicits pupil state-
Response ment or structures the situation. Freedom to express own

pupil Talk ideas is limited.

9. Pupil-talk—initiation. Talk by pupils which they initiate.
Expressing own ideas; initiating a new topic; freedom to
develop opinions and a line of thought, like asking thought-
ful questions: going beyond the existing structure.

[nitiation

10. Silence or confusion. Pauses. short periods of silence and
Silence periods of confusion in which communication cannot be
understood by the observer.

_ *There is no scale implied by these numbers. Each number is classificatory; it designates a paricular
kind of commuanication event. To write these numbers down during observation is to ¢numerate,
not to judge a position oa a scale.

(Flanders 1970,34)



therefore how teacher stataements influence the balance of initiative and
response behavior can be studied only with a particular set of these
categories. In general, the quality of the statements is associated
with educational ocutcames just as much as, if not mare than, quantity.

By using Flanders' system, it is possible to identify the quantity
and relationship of pupil talk and teacher talk, to classify teacher-
pupil behavior, and to record a sequence of verbal events in live class-
roam situations. The sequence of verbal events can then be displayed in
matrix form where frequencies and relatianships of various teacher and
pupil verbal behavior patterns may be ascertained With Darwin, Flanders
has also considered matrices as first order Markov Chains in order to
caampare two matrices (Darwin, 1959; Flanders, 1967a). Similar methods of
observation and analysis of data have also been applied by Bales (1950)
and Pankratz (1967) and in physical education process analylsis by
Varstala (1973).

Flanders has sumarized his own seven research projects on social
emotional climate together with sixteen other projects that have used
his 10-category observation system as a base for investigating pupil
learming or behavior with an interaction analysis variable. The results
obtained by Flanders tend to support the existence of a consistent,
causal and often significant relatiaonship between teacher behaviar, as
quantified by the FIAC system, and the social emotional climate, as
measured by attitude scales. Both of these in turn appear to relate to
achievement.

The percent of teacher statements that make use of ideas

and opinions previously expressed by pupils is directly

related to average class scores on attitude scales of

teacher attractiveness, liking the class, etc., as well as

to average achievement scares adjusted for initial ability.

(Flanders & Siman, 1970, p. 1426)

In order to assess the effecws of classroam interaction, Flanders
refers to the reparts of 18 research projects, the puxrpase of which has
been to investigate at different levels of education the effectiveness
of using interaction analysis as a means to facilitate learning. A
general objective of such programs has been an awareness of teaching
behavior and the develomment of flexible teaching behavior. The findings
of these research projects give rise to the following generalizatians:
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1. An individual becames more responsive to pupil ideas ...
by learning how to code with categories of interaction
analysis and by interpreting displays from specimens of
his own teaching and the teaching of another person.

2. Teaching behavior becames more flexible (or variable) as
a result of studying interaction analysis.

3. The attitudes of college students toward teaching and
programs of the preparation of teachers becane more
positive for those who study interaction analysis
campared with those who don't. (Flanders, 1970, pp. 354-
356)

Interaction Analysis
in Physical Education Research

Although descriptive analytic research imvolving interaction analy-
sis has gained cansiderable popularity amang educators over the 1last
three decades, physical educators for the most part have failed to
acknowledge the benefits of such research. In more than a hundred
studies reviewed by Dunkin and Biddle (1974) which have dealt with
applications of the FIAC system and related instruvents, none of them
were used in the context of physical education.

After reviewing 700 American descriptive-analytical studies on
physical education, Nixon and Locke (1973) concluded that such research
was in its infancy in the early seventies and had only begun to came to
grips with the problems and prospects of fruitful investigation. It has
consisted mainly of fairly unsystematic surveys of various features of
teacher-pupil interaction and has generally been colored by attempts to
improve the effectiveness of teaching. The focus of these surveys has
been sametimes on the teacher, at other times on the pupils, and again
on particular behaviors of both parties, such as teacher talk, pupil
novement, contents of physical education, etc.

In physical education research, there has been a total lack of a
unified theoretical basis, or even a gehéral model of the teacher-pupil
interaction process. This has been cansidered a serious drawback, which
slows down the progress of research. As Nixon and Locke state, "it has
been difficult to classify, evaluate and co-ordinate investigations"
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(Nixon & Locke, 1973, p. 1129). As a result, our knowledge of teacher-
pupil interaction in physical education is rather modest. (See, e.g.,
Mosstan, 1966; Andersan, 1971; Locke, 1977; Pierun, 1983).

Otservation Instrurents
in Physical Education Research

In the last decade, there have been attampts to amnstruct measurdig
instruments for the cbservation of the teacher-pupil interactive process
in physical education classes. Again Flanders' FIAC system and its
modifications have been the most frequently used as in similar studies
of other classroom situations (Locke, 1977; Cheffers & Mancini, 1978;
and Pierun, 1983). The results and experiences gained fram these rela-
tively few studies are suggestive of new directions for developing the
observation instrurent.

In the develomment of these instrurents, perhapns the most crucial
question has been to decide to what extent the original Flanders cate-
gory system should be extended. How many categories, subdivisions,
and/or dimensions are needed to get an adequate description of the
interaction process in physical education classes and an the other hand
how many are feasible? How should the adapted, extended categary system
be used to gain objective coding results? These questions have been
answered in different ways by investigators whose modified observational
instruments have been amnmstructed for different purpprses. It is useful
to review these instruments in terms of the features which were modi-
fied, such as content, format (number of dimensions), categories and
subdivisians, as well as anceptual posture, units of analysis, and the
methods used for determining the reliability and validity of the instru-
ments.

In most cases, the purpose of the investigators in constructing
these modified categary systams has been to develop and test an instru-
ment for objective observation in order (1) to describe the teaching-
learning process in physical education classes (e.g., Cheffers, 1973;
Heinil&d, 1971, 1974; Nygaard, 1978; Tavecchio, 1977), or (2) to train
teachers (e.g., Galloway, 1970; Love & Roderick, 1971; Mancuso, 1973;
Undervaad, 1977), or (3) to investigate relatianships between activities
in physical education classes and student growth (e.g., Doherty, 1971;
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Mancuso, 1973; Kemper et al., 1976; Lamarre & Nygaard, 1977). It should
be noted that all investigators have considered it necessary, as a
prerequisite of validity, to extend the original single—dimensional FIAC
system by adding ane or more categories or subdivisions for observing
the teacher's non-verbal purposeful activities as well (see also,
Gassan, 1972; and Splinter, 1980).

Galloway (1962) was the first to attawpt to anstruct an observa-
tion instrument for physical education studies. After an extensive
analysis for determinimg the best system for the measurement of nonver-
bal behavior, he cancluded that "no satisfactory procedure for describ-
ing nonverbal communication had until that moment been developed"
(p- 7). He pursued the topic further and developed an observation
instrument based on the FIAC system which was designed to enable an
observer to use the categaries, time intervals and ground rules of the
original Flanders system while rerarding the nonverbal dimension as well
(Galloway, 1970). The new instrument included a procedure for rexmrdirg
nonverbal cues associated with six of the seven teacher behaviors of the
Flanders 10-category system. Double coding is used for each behavior
recorded, a verbal code fram the Flanders systam and a nonverbal oode
fran the Galloway system

Dougherty (1971) used a modification of the FIAC system to discri-
minate between patterns of teaching. The purpose of this study was to
ampare the effects of Command, Task, and Individual Prugram styles of
teaching on the development of physical fitness and learming of selected
motor skills. The sub-problems were (1) to determine whether a txaired
observer could, using a modified FIAC system, differentiate between the
three styles of teaching used in the study, and (2) to descriptively
analyze student attitudes toward the tested styles of teaching.

For the purpose of the study, an eleventh category, "meaningful
nonverbal activity," was added to the Flanders system In addition, the
teacher talk categaries were subdivided into interaction with the entire
group and interaction with individuals. This dimension was not entered
into the matrix analysis. A single trained observer was used in this
study and no information was provided on the objectivity of the observer
nor on the validity of the revised systam However, the scares from the
otservations were subjected to analysis of variance. The results for the
differences among the styles of teaching indicated that the Task and
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Individual Program groups had significantly higher ID-ratios than the
Command group. It was not, however, possible to differentiate between
the Task and Individual Program styles.

Gassan (1972), described the unique setting of physical education
as follows:

1. the response of pupils is mainly motor as opposite to

verbal,

2. the children are not static but are amnstantly moving,

3. there are constant changes in spatial relationships

between teacher and class,

4. most prdmary children are eager to move and participate

in cancrete activities and axmsequently have a positive
attitude toward physical education,

5. the scope of pupils' respanse is trwmader than the normal

classroom with non-verbal dimension being dominant
(p- 3).

For observing this setting, Gasson developed a three<dirensional
observation instruvent. The instxument used 22 categaries to recurd the
verbal behaviors of the teacher and pupils, the location of the teacher,
and the nature and amount of child activity. To determine reliability, a
"three way checking" was used. That is, the data was obtained in
repeated exploratory interotmerver reliability tests between himself and
two trained observers, using Scott's coefficient. An interobserver
reliability of .70 was reported and minimum reliability coefficients
were obtained in each of the three dimensions. Fram the results of this
study, Gasson concluded that (1) a reliable instrument had been deve-
loped, and (2) there were some indications that some teachers' verbal
behavior related significantly to child activity and attitudes

Mancuso (1973) conducted a study to determine the validity and
reliability of an otservation instrurent which cambined the FIAC system
with the Love-Roderick (1971) system. To the resulting eleven partly
subdivided categories describing the teacher's verbal and nonverbal
behavior, she added five categories describing pupil behavior. This
single-dimensional system contained 26 categuries in all. The data were
gathered from simultaneous observations of three observers during a
twenty-minrte teaching span in a secondary physical education fencing
class. A time interval of three secaonds was used in coding. The reliabi-



lity of the instrument was calculated by using Scott's coefficient.
Reliability coefficients of .92, .91 and .92 were obtained for the three
pairs of observers. The investigator assumed the instmarent to be valid
because it was based on Flanders' instrument, which was already
validated. She cancluded, however, that the developed instmument was in
need of refinement.

Underward (1977) developed a single-dimensional interaction analy-
sis system containing nine categories. The first four, Teacher Talk,
Demonstration, Class Talk and Class Movement, were subscripted as
"response" and "initiate." In addition there was a category of
"inactivity." He used two trained observers for live situation recard-
ings. A reliability coefficient of .96 was calculated using Scott's
method on data obtained in one lessan recording.

In their studies, Nygaard (1978) and Lammare and Nygaard (1977)
used the FIAC system in its basic, unaltered form They cancentrated on
analyzing only verbal behavior, applying the system to the ouservation
of audiotaped material. No information axwerning reliability was sup-
plied.

The singledimensianal category system (PEIAS) developed by Kanper
et al. (1976) caontained 17 categories, three of which were identified as
Pupil Talk, Actions, and Performances and Damnstrations. In aamection
with this system, a specially developed cawputer program was applied faor
sampling videotaped behavior in real time. Ouservers coded the displayed
behavior by pressing a key aon the keytard of a teletype caamected on-
line with a LAB 8/e computer. The computer was programmed to record
every one-second interval that the key was "on" until the observer
pressed another key.

The reliability of the instrurent was determined by using Scott's
pi. The objectivity of the instrurent was operationalized as the degree
of interobserver reliability and was assessed with the help of the
Kendall coefficient of anmrdamce, W. Three categaries yilelded a value
of W significant at the .05 level, and twelve a value of W significant

at the .01 level. Only two categories yielded a non-significant value of
W. '

The authors note that PEIAS was not standarized or validated.
Therefore it was not possible to indicate the absolute position of the
teacher on the continuum directive/mondirective, and an=ssquently, it
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was not possible to say anything definitive about the meaning of inter-
teacher differences. They concluded that it was not known which ratio
between directive and nondirective teacher behavior is most anducive to
learning in physical education. This analysis has been continued using
generalizability studies (Tavecchio, 1977; Splinter, 1980).

Cheffers' Validation Study
Nane of the preraxding studies have attamped to test the validity of
their modifications of the Flanders instrument. Cheffers (1973) is a
notable exception in that he has candicted a aagmehensive study which
axncerns itself with the validation of an instrurent designed to expand
the FIAC system to describe nonverbal interaction, different varieties
of teacher behavior, and pupil responses in physical education. In
adapting the FIAC for use in physical education classes, he cited three
major limitations an the original system which prevented researchers
fran identifying the patterns of teacher-pupil interaction during phrysi-
cal education classes:
1. it is cacemed anly with verbal behavior;
2. it concerns itself with the classroom teacher as the
sole body involved in the teaching process; and

3. without ground rule provision, FIAC describes only
classes which are aonducted in traditicnal teacher-pupil
interaction on a traditional basis without regard for
such class structuring as individualized learning and
group activity.

The purpose of Cheffers' study was to determine whether his adapta-
tion (CAFIAS) was valid in describing physical activity lessons with
greater representativeness (content validity) than the Flanders system
Cheffers' Adaptation of the Flanders Interaction Analysis System
(CAFIAS) was a double—category system allowing the coding of behaviors
as verbal, nonverbal, or bothh In Cheffers' model, the teachirg function
was not limited to ane individual (the teacher), but was identified as
either the classroam teacher, another student (coded S), or the environ-
ment (coded E). To indicate group or individual teacher interaction, he
simply placed either a W (whole), a P (part) or an I (not influencing)
beside the relevant code symbol. A five secand time interval was used in
 coding.




For a full analysis, CAFIAS required a 660 matrix, which Cheffers
reduced to a more warkable 20x20 matrix, 1instead of the Flanders 10x10
matrix. This comprehensive matrix was canstmactad to describe student
behaviors as being predictable, analytical and game playing, or unpgre-
dictable and student initiated. CAFIAS was thus meant to be a very
flexible research instxuvent for use in describing educatianal situa-
tians.

Six student volunteers coded the lessans for reliability testing
after receiving 15 hours of training to guarantee thelr proficiency in
the use of the new multiple category systaem Three of the students used
the original FIAC system, and three students used the new CAFIAS alang
with the investigator. The reliability was estimated by detarmining the
intercbserver agreaement when lessans were coded using either of these
systars. The reliability was then determined by submitting cell rankings
to Kendalls' coefficient of cancordance, W, and amparimg the matrices
of the student observers with those of the two main observers. Two
camparisans were made, ane cawparimg the main cell (n=10) and the other
camparing the total matrices (n was specified 20x20).

All matrices developed for both FIAC and CAFIAS were remrted to be
concordant to the .05 level of significance and beyand In two lessans,
the badminton lessan and the creative dance lessan, the CAFIAS matrices
were significant at the .05 level of significance. All remaining
matrices were significant at the .01 level of significance. On the basis
of these findings, the instrument was evaluated to be reliable.

Measures of face, content and amnstruct validity were made possible
by camparing the scores of txrained interpreters answering a questianaire
(PAQ). In order to measure the performance of CAFIAS against FIAC,
matrices were developed fram six carefully selected physical activity
classes and were presented to the interpreters. These interpreters were
students who were not familiar with either system and interpreted the
lessans solely fram the infarmation provided by the matrices (known as a
"blind" interpretations). This "live" interpretation group served as the
.cantrol group, allowing caomparisas to be drawn between their scares and
the scores recarded an PAQ by the two experimental groups. It was fourd
that the control group (ocutside criterion) scared significantly higher
in all interpretations. CAFIAS interpreters were significantly more
accurate than FIAC interpreters on the total questionnaire (PAQ), on
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those questions relative to CAFIAS, and an three of the films of those
questions relative to both systams.

Cheffers concluded that observers are able to more accurately
interpret physical activity classroom behavior when given a CAFIAS
matrix than a FIAC matrix. It also appears that matrices prepared by
observers working exclusively on the nonverbal dimensions were not as
accurate in representing classroom behaviors as matrices prepared by
observers viewing lessans in both verbal and nonverbal dimensions. He
also cancluded that further tests were needed to determine the sensiti-
vity and feasibility of the instrument for use in physical activity
classrooms, such as, e.g., computer programs to make multiple coding

systems feasible.

Sumary

Same observation instrurents have been developed in the last decade
for use in physical education studies. The Flanders' system has been
applied most frequently and has been modified to a significant extent by
varying the coverage, method of data collection and coding procedures,
as well as the conceptual posture used. When measuring the affective
daomain, the results fram these instrurents are reparted in terms of the
basic continuum, direct-indirect influence.

Although multidimensional systens have been used most often, the
relatianships between clusters have not been hypothesized nor generali-
zations fram these relationships made. Correlative techniques were not
used to analyze the relatianships between the scares of categaries of
different clusters. The sequence and variety of teaching behavior were
analyzed in only a few studies (e.g., Dougherty, 1970; Cheffers, 1973).
Critical teaching behavior based on a thearetical model was discussed
rarely and only in annection with verbal behaviar.

In general, the investigators have cansidered only observer agree-
ment and have neglected the study of validity. The validation process
used by Cheffers with his multidimensional observation instrument
(CAFIAS) has been disoussed as an example of camplicated validatianal
mocedures using different types of meassmament to determine the degree
of face, content and anstruct validity.
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A Critical Discussion
of Interaction Analysis Research

In spite of the encouraging results obtained with obserwvation
instruments, certain difficulties limiting their use and application, as
well as the generalization of results obtained by them, are in general
associated with these methods. In addition, each obtservation method has
special problems of its own, and its further develoment and application
depends on the extent to which these problems can be resolved. Several
aspects of Flanders-type interaction analyses have been criticized on
both theoretical and technical grounds.

The most obvious limitation of the Flanders system is that it
measures only a limited portion of the total classroom interaction,
verbal. It is based on the assumption that a teacher's verbal behaviar
is an adequate sample of his total behavior, and that it can be observed
with higher reliability than the nonverbal behavior (Amidon & Flanders,
1967b). In discussing methodological problems in classroom research,
Dunkin and Biddle (1974) cite Flanders in identifying the crux of the
problem.

One of the best-known series of generalizations stated

about teaching is the so—called "law of two thirds" posited

by Flanders... . According to this "law", two thirds of

the time spent in classroaws is devoted to talk, two thirds

of this talking time is occupied by the teacher and two

thirds of teacher talk consists of direct influence"

(p. 54).

In his investigations of teaching as a stochastic process,
Kamlainen (1971b) noted other problems associated with the use of this
method. For example, the system is suited only to teaching situations
where the group of pupils acts as an undifferentiated system under the
direction of the teacher. In addition, this method recrds interaction
only in the vertical direction (teacher-pupil), when the system warks as
an undifferentiated whole (frontal instruction). However, hxrizantal
interaction also occurs in groups of pupils. Kamlainen also painted out
that, from the standpoint of models of the instructional process, the
forms of teaching are of greater importance than the problems of sub-
ject-specificity. "The social form of instructional mrocess decisively



affects the number of necessary models" (Kamilainen, 1971a, p. 21). (See
also Dunkin & Biddle, 1974, p. 416.)

One notewarthy solution for problems of this kind in inter-action
analysis is provided by multidimensional parallel codings. Flanders
(19673, 1970) suggested the use of matrices of multidimensianal category
systaws for studying interaction models of critical taaching behaviors.
In analyzing other systens, he noted that each one is designed to give
emphasis to a particular conceptual framework. In multidimensional
systans, elements are grouped into hamogenous clusters, and each cluster
is given a label. The label is usually, by definition, on a higher level
of abstraction than the elements making up each set. Then the relation-
ships between clusters can be hypothesized using the storthand labels.
Finally, fram these relationships generalizations can be dismissed and
predictions made in an effort to apply them in different situations.

Some attempts to resolwve the problems inherent in interaction
analysis by multidimensional coding and matrix analysis have already
been discussed Cheffers (1973) used a "blind-1live" method of validating
his instrurent, and "outside" and "inside" criteria coded fram a video-
taped original sequence of events. The aaomparison was made by using a
variance analysis technique. Since this kind of validating grocedmre is
not strictly a labaratory experirent nor simply an experiment in natural
surroundings, they are referred to as "quasi experiments" (Cooley and
Lohnes, 1976).

The utility of observation instruments is usually determined by
indicating the value of the reliability coefficient. Scott's method has
often been used for calculating reliability indices. In most cases it
signifies interocder agreavent, although within—coder aonstarcy has also
been reported in one of the studies (Kemper et al., 1976). The non-
parametric coefficient of concordance, Kendalls' W, has also been
applied for assessing the reliability of various individual categaries
or matrices, operatianalized as inter—-coder agresment.

Perhaps the most critical problem is the conceptual confusion
reflected in these instrurents. The single-dimensional systaws seem to
contain overlapping aspects and the categories are not mrtually exclu-
sive. This is, however, properly required if Scott's method is to be
used for the calculation of the reliability index (Scott, 1955). The
multidimensianal apmroach is, from the methodological point of view,



more useful than single-dimensional systems. The reliability of the
different dimensions must be explared and reparted both separately and
in cambination. The overall reliability method must be suppleamented by a
method through which the reliability of any individual categary can be
determmined The level of the reliability index must also be considered

Reliability coefficients are often based on very small samples of
events. The number of observers in the reliability tests reparted here
has varied fram two to six. Using Scott's pi, the values of inter—coder
agreanent coefficients in Mancuso's (1973) single-dimensional system of
27 categories varied between .91 and .92. In Underwood's (1977) nine
categary system, a value of .96 was repurted With this method of calcu-
lating reliability, these coefficients seem unrealistically high. In the
Kamer et al. (1976) 17 category single—-dimensional system, the values
of within—coder agreament coefficients varied between .67 and .90. With
Gas=an's multidimensional system, a mean value (pi) of .70 far repeated
inter—-coder agreawent tests was reparted, remesenting the reliability
of all three dimensions.

According to Flanders (1967b), a Scott's coefficient of .85 or
higher is a reasonable level of performance. Dunkin and Biddle (1974)
have also noted that moderately high reliability has been reparted in
connection with modified single-dimensional FIAC systems. Flanders
(1970) has demanstrated that an increase of categories and subdivisions
is 1ikely to be related to a decrease in reliability. The same effect
has been noted in the studies using multidimensional categary systans.
The level of .70 accepted by Gassan (1972) seans to be apgropriate.

In the studies reviewed above, the instruments have been used anly
by the developer himself. "Inter-investigation reliability" studies are
also needed before making decisions concerning the implementation of
these instrurents for describing objectively interaction processes, for
training teachers, and faor testing hypotheses axxerning the relation-
ships between context, process and product variables (see, e.qg.,
Rosenshine & Furst, 1973). A more extensive validity and reliability
analysis can be demanded of the developer of an observation system
intended for widespread use. In such studies it would be appropriate to
use different types of reliability coefficients together, because the
inadequacy of obsarver agreements as the sole indices of reliability has
been clearly established (Medley & Mitzel, 1963; 'Komulainen, 1970;
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McGaw et al., 1972). It is also necessary for the user and developer of
observation systems to provide an adequate sample of data in order to
denanstrate that the observations obtained are indeed remresentative of
the universe to which they are claimed to generalize (see Cronbach et
al., 1972).
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(HAPTER III

REVIEW OF SOME METHODOLOGICAL ISSUES RELATED
TO CLASSROOM OBSERVATION

Unit of Analysis

An important decision in developing a measuring instrnument is the
selection of the unit of analysis. The choice of the unit of analysis
for the events of teaching is both a methodological and a theoretical
issue. The purpose of the study, the research design, the type of data
being sought, and characteristics of the observation instrument need to
be cansidered when selecting a unit of analysis.

Observation instruments differ in their units of analysis according
to the teaching events chosen for study. Biddle (1967) has identified
the following four pocssibilities used in different recording instru-
ments:

1. Arbitary unit of time - unit based upon specific predetermined inter-

vals of time

2. Selected naturally - unit depend upan the onset and termination of
key events

3. Phenarenal units - indicating a 'matural' hreak in the sequence
of clacsraom events

4. Analytical units - reflecting the key concepts that are opera-

ticnally defined by the investigator.

When the aim in selecting a unit of observation is to make it
possible to describe the interaction inherent in different dimensions or
clusters, and to preserve the sequence of events, the choice of the
observation unit is a multistage process related to the rhythm of the
events themselves, to the specification of the observation procedures,

to the anstruction of the observation schedule, and to the methods used
for analysis.

Selection of Statistical Procedures

There is a variety of studies concermed with the selection of
statistical procedures. This selection process is both a methodological
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and theoretical issue and is related to the validity of the measuring
instrnument (Flanders, 1970). Most investigators use a class as their
statistical unit. In interaction analysis a school class is considered a
social system, an indivisible holistic unit, in which the instructional
process manifests itself as an interaction process in time, the struc-
tural characteristics and sequential processes of which can be described
(Bales & Strodtbeck, 1951/1967; Flanders, 1970; Kamlainen, 19713,
1973).

Statistical analysis produces both primary and secondary informa-
tion. Category distributions and the cell frequencies of segquence
matrices represent primary information. Fram them can be produced
“secondary' information, such as indices, factor structures, dimensions,
discriminant functions, etc. Flanders (1970) has noted that the utility
of the resulting information depends a great deal on the research
design, for instance, how time periods are to be cambined into a single
cumulative display, or how such time periocds are related to the purprces
of classroam teaching.

In this context same variables describe general characteristics of
the teaching-learming situation and the typical progress of events,
while others describe differences between teaching situations. Both
types of description are needed in the development and evaluation of an
observation instrument, when assessing, e.g., the anstruct validity or
the sensitivity of the instxuvent.

Statistical procedures can be divided into two general types:
univariate procedures and multivariate procedures. In univariate proce-
dures a single variable is related to a single outcare, whereas in
multivariate studies several variables are cambined. The most cammon
procedures are simple carrelations and analysis of variance.

Observational studies most cammunly use univariate procedures of
analysis. The use of multivariate procedures presents sericus problems
in the interpretation of results and therefore they have been rarely
used, as Rosenshine (1971) noted in his review of observatianal studies.
However, these procedures can be used to evaluate the vwvalidity and
reliability of the measuring instruvents (see, e.g., Kamilainen, 1973;
Koskenniemi & Kamulainen, 1969; Medley, 1982).
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Problems of Design

Studies of teaching utilize many designs, such as the ohservation
of a single class over many class periods using many variables. In order
to organize findings of research an teaching, Dunkin and Biddle (1974)
devised a model that grouped variables into four large classes which
they labeled presage, context, process and product variables, based on
the terminology suggested earlier by Mitzel.

Presage variables cancern teacher characteristics such as formative

experiences (i.e., age, sex, etc.), teacher training experiences, and
teacher pruperties (i.e., intelligence, motivatian, etc.).

Context variables cancern the enviromental canditions about which
the teacher and school officials can do little, and to which the teacher
must adjust, e.g., classroom, school and community contexts and pupil
characteristics.

Process variables refer to the "actual activities' of classroom

teaching, or all observable behaviors of teachers and pupils in the
classroan.

Product variables concern the outcomes of teaching. The most
frequently investigated product variables are subject matter leaming
and attitudes toward the subject, both of which involve immediate pupil
'growth' (Dunkin and Biddle, 1974).

Using these terms Dunkin and Biddle classified the designs of

research on teaching into four major types: (1) field surveys, (2)
presage-process experiments, (3) process-process experiments, and (4)
process-product experiments. Most observation instrurents designed in
the early forties and fifties were aimed at determining relationships
between presage and product variables, that is, teacher effectiveness.
The validity of measuring instruments is often tested with the use of
context-process and presage-process experiments. Experiments ancernmirng
process-process relationships are difficult to control (cf. Dunkin &
Biddle, 1974; Kamlainen, 1978) because teacher behavior is camplex and,
in part, respansive to pupil behavior. In so called performance-based
teacher education programs, methods of interaction analysis have been
used as a tool to help identify changes of behavior and to integrate
theory and practice.
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Process-product experiments have proved to be fruitful in classroam
observation. In experiments of this kind, events are manipulated and the
effects of different classroan experiences on pupil learning or atti-
tudes are examined. This is the kind of design normally used by Flanders
in his experiments (Flarders, 1970). The developrent of paradigms in
this area has led to a division of the teaching process into various
axponent activities which caonstitute independent variables, and into
criteria, such as type of achievement, which are txreated as dependent
variables, as in the studies of Flanders (1970). This approach has been
manifested in the definition of the 'technical skills' of teaching and
has led to the developgment of microteaching and highly controllable
arrangements for the modification of teacher behavior (Gage, 1972).

As part of the Finnish investigations into the instructicnal
process (DPA Helsinki Project), Kamlainen (1978) studied the develop-
mental changes in the interaction patterns of the DPA classes. For this
purmose, he used the content x class x period design in which content
and period are repeated measures. This design was limited by the fact
that only variables based on unit coding could be used. As a result of
this limitation, other factors which might influence development and
change are not identified. The methodological examination was confined
to the FIAC system. A mixed approach to the analysis, using both hard
and soft data, was necessary in drawing canclusions and in interpreting
the results and differences between classes for the DPA Helsinki Project
(Kamainen & Koskenniemi, 1978).

Reliability Concept in Otservation Studies

Each time an instrurent is developed, it should be tested for
reliability and validity. Reliability and validity are not regarded as a
property of the instmurent but as that of measurement. The otserver and
classification system together form the measurirg instrurent. The dis-
tinction between reliability and validity is a problem in observaticnal
studies. In general, reliability is the agreament between two efforts to
measure the same trait through maximally similar methods. Validity is
represented in the agreavent between two attampts to measure the same
trait through maximally different methods. However, even though a cor-



relation between dissimilar subtests is probably a reliability measure,
it is even closer to validity (Campbell & Fiske, 1959).

As stated earlier, reliability is not a property of an instrment
but of measurement. It reflects the ability of the instruvent to resist
the effects of chance and to provide the same measuremwent results in
varying cirounstances. The instrument itself is neither reliable nor
unreliable. It is that only when the instrurent has been used to collect
data and the data have been manipulated in same way to produce scores.

In observation studies, the oconcept of reliability has an entirely
different . content and significance fram what it has, for example, in
psychanetric testing. An observation instrument is a set of procedures
by means of which a trained observer can record and categorize behaviors
and features in a quantifiable form. It consists of a number of items,
to which the observer respands in same way dependent an the behavior (or
feature) he has otserved (Rowley, 1976). Categorizing in observation
research typically means the placament of each time-unit into certain
classes according to a pre-designed plan. Thus, when examinirng the
reliability of a ooding problem associated with the development of
observation systems, the phase of categorization has to be considered.
Because the observer and classification system together form the measur-
ing instrurent, the observer becomes an additional source of error of
measurement. The measurerent results may be more or 1less reliable
depending on the manner in which the instmurent is used, on the subjects
or features otserved, on the number, skill and txraining of the obser-
vers, and on the observation circurstances.

As Kamilainen (1973) has noted, "the value of results depends
crucially on the accurate use of the metalanguage of the classification
system in the coding process" (p. 11). Therefore, in examining the
reliability of a coding problem associated with the developrent of an
observation system, attention must be paid both to the quality of infor-
matin utilized and, above all, to the way in which it is used in the
coding process.

The questions to be answered, then, are which data yield the relia-
bility index, and, seaandly, how can it be camputed. Once this much is
accamplished, the adequate level of reliability may be determined.

The ocancept of reliability is udersttxd in varicus ways, and
various methods have been used to determine reliability in observation
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studies (e.g. Dunkin & Biddle, 1974; EBEmmer, 1972; Rosenshine, 1971;
Rosenshine & Furst, 1973). These differences in turn are due to varying
research objectives and methodological solutions (Medley, 1971).

Within the area of classroam observation instruments, the most

camonly used form of reliability measure is observer agreement. The

agreement coefficient is usually based an whether two (or more) obser-
vers were similar in their tally of total events of each type using
such terms as between—-observer agreement, inter-rater agreement and
inter-coder agreaement (Rasenshine & Furst, 1973). Kamilainen (1970)
uses the term inter-coder agrearvent to emphasize the objective and
mechanical nature of observation in contradistinction to the subjective
element inherent in judgments. Bellack et al. (1966) and Flanders
(1967b), among others, specify reliability only in terms of otserver
agreement.

A secand camonly used form of reliability measure is stability, or
coder consistency. This term has many different meanings, but the cen-
tral idea 1is that the coder must be capable of repeating his coding
later in the same way. Roughly speaking, it refers to the axstancy with
which the same observer codes identical audiovisual tapes or transcripts
at two different times (Rosenshine, 1971).

In addition, the consistency of the trait to be measured is receiv-
ing increased attention. As early as 1953, Bargatta and Bales (1953)
pointed out that if camon elements exist in the candition under which
the behavior occurs (i.e., the task, subject, size of groups, etc.), a
certain degree of oonsistency in the interaction pattern may be
expected. They also pointed cut that in otservation studies the temrm
© "oconsistency of observed pheraena" becares a more carrect identifica-
tion than "reliability of test." Therefore, indices of chbserver agree-
ment should not be cited as evidence of reliability.

The problem with a series of reliability indices is that each of
them measures the effect of only one or two sources of error. The range
of sourtes of error with the multifacet cancept and technique of obser-
vational procedures is large. Therefore, a major problem is to decide
which sources of error in measurement are relevant. In general, the
magnitude of errors is regarded as primarily dependent on the type of
decisians to be made fram scores, as well as on how they were collected.
In canstructing the theory of generalizability of scares and profiles,
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Cranbach et al. (1972) state that "there is a universe of observations,
any of which would have yielded a usable basis for the decisions." In
connection with this theory, the question of reliability, too, resolves
into a question of the accuracy of generalizations, or of generalizabi-
lity. The term "universe" is applied to conditions wunder which the
subjects (or aspects) might be olserved, and the term "facet" to condi-
tions of a certain kind. The observations and measures may be classified
according to the facet, the observer, the setting in which the observa-
tion is made, etc. The facets, alone or in cambinations, define the
universe. The universe to which an observation is generalized depends an
the practical or theoretical concern of the decision maker (Crunbach et
al., 1972).

Heinild (1974) used the term frame factors instead of the term
facet in annection with the model amstxucted for describing the
general elements of the research into the interactional proceas in
physical education and of the research strategy. The term "frame
factors" emphasizes the characteristic role that different oanditions
play in regulating the formation of the interaction process. The term
"frame factor" will be used here as well for the same reasan. The frame
factors regulating the formation of the coding process, used alane or in
cambination, define the universe of generalizability of results.

In the observation studies of Medley and Mitzel (1963), each obser-
ver is regarded as a sourte of variability in addition to the between-
persan variability. In this study, reliability signified the extent to
which the differences between different classes are greater than dif-
ferences among oodings of the same class. Medley and Mitzel wused an
analysis of variance for estimating the variation attributable to each
facet. In this aconnection the variability of the object of otservation
was shown to be the most important source of error variance. The
inadequacy of inter-observer agreament as the sole estimation of relia-
bility was also indicated.

However, Rasenshine (1971) noted that this meaning of reliability
has been regarded as "intriguing" and difficult to interpret, because it
asks not only whether the coders are coding in the same way, but also
whether the teachers (or classes) are different in the wvariables of
interest. McGaw et al (1972) refined this method by elaborating on the
means for measuring differentiation in a situation where teacher



behavior is expected to vary. This variance camxment approach is based
on Cronbach's generalizability theory (Crunbach et al., 1972) which
enables the researcher to discover multiple sources of error. This
method has been applied, e.g., by Tavecchio et al. (1977) to determine
the reliability of an instmument canstructed to measure the interaction
process in physical education classes.

Kamlainen (1970), too, in aonnection with a study to determine the
objectivity of ocoding of a modified Flanders Interaction Analysis
System, presented a method in which both reliability amgrnents, obser-
ver agreement and observer cansistency, are taken into account. Video-
taped situations were used in this study, with the two codings occurring
on occasions placed at three maonth intervals. The definitions involved
in this method are based on the assumption of the presumably high con-
stancy of the trait to be measured. The reliability problem was not
regarded as related to the permanence of various features, as in Medley
and Mitzel's (1963) study, but to the dependability of the measurament
of the features (Kamilainen 1970) as in MGaw et al. (1972). Kamilainen
(1970) determined both the within-occasion reliability (agreament) and
between-occasion reliability (stability) indices, and considered the
variation of the oocefficients camputed attributable to  different
"facets" (school subjects, ooder pairs and coding occasians). This
assesgment was based on the evaluation of the quality of the measuraevent
scale. In this connection Kamilainen cansidered the range of the varia-
tion of Scott's coefficient to have pruperties similar to those of the
coefficient of correlation (Cohen, 1960; Kamilainen, 1970).

Kamlainen (1970) defines inter—-coder agre=sment as the similarity
between the codings performed by two independent otservers at the point
of time T; within-coder anmstancy as a reliability indicator resulting
fran recategorizing fram a videotape and aamparimg various aodings done
by the same person; and between-coder anstancy as the agreament
between codings of the same situation perfarmed at different points of
time. The following simplified schematic representation of a two—obser-
ver case indicates how the various agreement indices are formed:




-44-

INTER-CODER
AGREEMENT
|
A B
WITHIN-CODER WITHIN-CODER
CONSTANCY CONSTANCY
T2 L\ B
. INTER-CODER
BETWEEN-CODER A T2 )

CONSTANCY

Figure 4. How various agreement indices are formed.

The method presented by Kamilainen also enables the researcher to
examine multiple sources of error and their characteristics, especially
those caused by the coder. As Crunbach et al. (1972) and Kamlainen
(1973) point cut, the lack of reliability does not mean that the major-
ity of classificatians occur by chance. The coder's interpretation of
the situation and use of the metalanguage of the classification system
have been noted to be quite unique. Thus, this "source" is an additional
factor causing disagreement. Kamilainen (1973) has illustrated it with
the following model, stowing the factors contributing to reliability,
the relations between these and their nature:

/ / /
reliable coder's unique chance
systematic randam

According to Kamulainen this type of error is a sarewhat more
important source of error within an observation schedule, however, since
it is usually unavoidable. Therefore, the nmumber of coders to be used,

as well as their selection and training, need to be studied in assessing
the usefulness of a classification system.
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Rosenshine and Furst (1973) also address the same problem when
camparing observation studies, in which different inmvestigators have
used the same observation instruments. They labelled this issue of
reliability "inter-investigation agreement." The potential influence of
observers 1is also closely related to the problems in determmining the
representativeness of ocoding results. If we accept that there are
likely to be systematic differences between observers, then it follows
that "error" variation will be greater with a team of observers than if
a single ohserver had been used. However, by using a team the universe
of interest is broadened.

In addition, if many items are used, as in a multidimensional
classification system, the "error" variation will be greater than if a
single dimensianal system is used, because the influence of otservers
will be simultanecusly multiplied. Thus the increase in relibaility is
almost certain to be acaamwpanied by a decrease in valdiity. Therefore
(in this context), the classic theory of measurement erors (where relia-
bility is regarded as a necessary but insufficient precondition of
validity) is less descriptive (Crunbach et al, 1972; Kamlainen, 1973;
Smith & Meux, 1970).

The review of these issues of reliability helps us to confront the
problem of multiple criterion measures. Batteries need to be produced
which permit multivariate designs. In developing an observatianal
system intended for widespread use, it is important to establish a good
within-occasion reliability (agreeament) as a necessary but not suf-
ficient candition for stability. It is also important for its own sake
when the instrument is intended to be used for feedback in caonnection
with a performance-based teacher education program, where teacher per-
formance is campared to a certain criterion skill used as target
behavior. Between—occasion reliability (stability) and associated

problems of representativeness are perplexing and need to be studied in
this investigation, in assessing the degree of objectivity of coding.
Constancy is also important when the observation system is intended to
be used as a research tool and the object of the study is to determine
if the observed variables are related to same cutcane variables (see,
e.g., Bmer, 1972; Rasenshine & Furst, 1973).

Unreliability may also be due to very small differences amang the
objects of observation on the dimension observed. It has, however, been
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regarded as inappropriate to delete same variables fram an observation
instrurent even if they do not differentiate across classroams (see,
e.g., Bookhout, 1967; Rasenshine & Furst, 1973). It is important to take
this point of view into acocoumt in developing an observational system,
because it needs to be demanstrated that the observations obtained are
indeed representative of the universe into which they are claimed to
generalize. And as noted earlier, the universe of observatiaons is

characterized with respect to one, two or more facets (frame factors).
Estimation of Reliability Indices

The reliability ooefficient indicates a correlation between two
different uses of the same measurement. The numerical value of it can
be calculated by different methods depending upcn the research objec-
tives and the nature of the material.

The reliability indices may be estimated on the unitizing level or
on the distribution level. In observation studies, we are azxemed
with measurement events carried out by one or more persans (1, 2...n) on
the same or different coding occasions (Ty, T, ..., Th) - For example,
if two coders carry out a coding of n events independently of each other
within an all inclusive and mutually exclusive group of C categories,
the result is a square matrix, C x C, partrayed in Figure 5:

CODER 2
1 2 e c Z
nan nlc 1°
2 oy Inz-
CODER 1 o
|
|
< Nee !n:.
Z 0, n’z n.C{n

Figure 5. Coding occasion of two coders, with symbols used. (Kamulainen,
1974, p. 2)



-47-

The reliability oocefficients on the distribution level are based
on marginal distributions (n; + ny + ... n ), those on the unitizing
level on diagonal frequencies (nj; ... N..) (Kamunlainen, 1974).

If we wish to study interacticnal sequences and are using matrix
cell frequencies for units of analysis, reliability should be evaluated
on the unitizing level. Where the nature and structure of the process
are to be studied, marginal distributions may be used as the basis for
reliability evaluation (Rosenshine & Furst, 1973). The indices may be
applied to single categories or averaged across all categories. Thus
they are used to describe the overall reliability of the observation
system. In the present study both systems were applied.

For estimating reliability, several indices of agreement and
stability have been used, including percentage of agreement, intraclass
correlation (usually the product-mament, but occasianally the rank-order
coefficient) between two sets of scales, the indices based on perceived
agreement give a misleading picture of reliability. For example, where
few categories are involved, as in dichotawus coding, the role of
chance agreement is great: disagreament in aone means agresment in the
other, the "errors" are amwpensating each other.

Therefore, by examining the objectivity of the coding of a multi-
dimensional observation instmurent with different numbers of categories
in each cluster is no reason to align the reliability problem of a
category system with the normal measurement of quantitative scales,
where reliability is defined as the ratio of true to ocbt=erved variance
(Kamlainen, 1973; Valkanen, 1971).

For his Content Analysis, Scott (1955) developed an improved method
for estimating reliability in the case of naninal scale coding. Scott's
coefficient is a method for estimating olserver reliability using any
system which assigns events to mutually exclusive categories. It is
applied to several categories and takes chance agreement into account by
subtracting fram each category the proportion of frequencies which would
be expected to be in agreement by chance alane.  Scott's pi takes into
accant the fact that the agreaement to be expected on the basis of
chance does not equal the theoretical expectation but varies according
to the relative frequency of accrurence of each categary (P) in the
sample to be analysed. The mean value of the coders' categary distribu-
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tion of the entire sample, and fram this the role of chance is camputed.
Scott's coefficieent provides information not on individual categories,
but on the mutual consistency of two coders' entire codings.

Scott's pi is virtually the only reliability index used with the
Flanders Interaction Analysis Category Systaem (FIAC). Flanders (1965)
argued for this method when camparing it with the adaptation of the Chi-
square proposed by Bales, and noted that Scott's method (1) is unaf-
fected by low. frequencies, (2) can be adapted to per cent figures, (3)
can be estimated more rapidly in the field, and (4) is more sensitive,
at higher levels of reliability. Scott's coefficient pi used by Flanders
(1965) is determined by the two formulae below:

(1) T = Po_ Pe where: PO

observed percentage
_I_____;_ agreement
P = percentage agreement to
be expected on the basis of
k chance, as obtamed from(2)
(2) P = :S P where: P.= the proportion of tallies
=1 falling to each category
k = the number of categories

(Scott, 1955, p. 321-325)

In formula ane, "p" can be roughly interpreted as the amount by
which two observers exceeded chance agrearent divided by the amount by
which perfect agreement exceeds chance (Flanders, 1967b).

Originally Scott's coefficient was designed faor camputation on  the
unitizing level (Scott, 1955). However, it is also considered applic-
able to reliability coefficient camputation on the distribution 1level.
Among others, Kamlainen (1973) suggests, on the basis of studies on
differences of individual categories between agreement coefficients on
the unitizing and distribution levels, that the danger of mutually
campensating errors due to the use of the frequency totals is not
sericys.

It can be cancluded, after reviewing the possibilities for estimat-
ing reliability indices, that the criterion to be used has relevance to
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the measurement scale, to the role of chance, to the level of calcula-
tion of indices, to the choice of the methods to be used for calculating
the coefficient, as well as to the objectivity of coding. In addition,
the problems of observer training need to be taken into accaunt in this
context.

Effective training of coders requires immediate feedback regarding
how they have 1learned to make category discriminatians. For that
purpose, Flanders (1967b) developed a method which makes it possible to
estimate reliability quickly in the field by using a pocket slide rule.
He modified Scott's method by cawerting tallies into percent figures
and by developing a graphical method for estimating "P" from the size of
the two largest categories. : (See Flanders 1967b, 161-166)

This method is also appropriate for the examination of the, - reliability
of the multidirensional observation instrurent.

However, ooders must be given at least same training before they
are able to use observation instruments. Flanders (1967b) graphically
describes the fmtblem of otserver training as twofold, "first, axwvert-
ing men into machines, and, secad, keeping them in that candition while
they are observing" (pp. 158).

It was found that individuals differ in their ability to becamne
reliable otservers. In general, the peramns who have became successful
observers have had counseling experience, a broad backgroaund in social
psychology, oOr experience as observers in same other system of interac-
tion analysis. Also successful teaching experience, particularly on the
elementary level, was found to be a strang predictor of a reliable
obsexrver (Flanders, 1967b).

The training procedures used and the length of the training period
required need to be cansidered. In general, the training procedures are
related to the octservation system used. The more camplex the instru-
ment, the more training is required before coders are able to use it
reliably. For example, when using the Flanders FIAC system, the cate-
gories are first memorized. Then the training begins using a variety of
tape recordings of classroam interaction which provide unusual examples
of direct or indirect influence patterns. There is an exact category
distribution for each tape used. Six to ten hours of preliminary
training with tapes is necessary before coders are able to move to the
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second phase of training, observiarg in "live" classroams. During this
phase of training the presence of experienced trainers is needed.

Consistent observation by a team requires group training, discus-
sion of caman ground ‘mles, each observer's understandimg of his own
unique biases, and regular meetings after training to discuss unusual
categorization problems (Flanders, 1967b).

Flanders described an experiment in which the original Flanders
Interaction Analysis System (FIAC) was subscripted to 22 categories. The
training period for the new system cansisted of 18 hours. Eighteen of
nineteen reliability checks produced a Scott's coefficient between .70
and .86 with the median .79. One of the 1lowest coefficient (.56)
occurred during a "difficult" observation and was followed by creating
sane ground rules which eliminated the difficulty. When all the observa-
tions were collapsed to the original 10 categories, all reliabilities
were about .05 to .10 higher (Flanders, 1970, p. 141).

On the Concept of Validity

Both reliability and validity require that agrearent between
measures be damonstrated. A caman denaminator which most types of
validity cancepts share in contradistinction to reliability is that this
agreavent represents the aawergence of independent approaches. In con-
nection with observational studies, independence is, of course, a matter
of degree. The oaxcept of independence is usually indicated by such
phrases as "outside criterion", "extermal variable", "criterion perform-
ance", etc. (Campbell & Fiske, 1959).

To assess validity for an instrument ane normally aaompares scores
generated by it against same criterion measure that is known to reflect
the pheraoreron in which we are interested. To establish validity for an
instrurent when no criterion is available, Dunkin and Biddle (1974)
propose "that we have a theory suggesting a relationship between the
phenanerrn and samething else. If our investigation produces the pre-
dicted relatiaonship it is then assured that the measurewent we have made
was also valid" (p. 79).

An observation instrument can be examined in terms of its face,
content, or amstruct validity. Face validity refers to the need to
show that the instruvent is sarewhat "obviocusly"” an target with its goal
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when ampared with non-relevant instrumentation. The level of face
validity depends on the quality of the category system and of the cate-
gory definitions, and on whether or not the latter form a facet. The
category set forms a facet if the categories pmovided are mutually
exclusive and provide an unambigious classification for each event that
is to be coded to ane or more facets (Dunkin & Biddle, 1974; Foa, 1965;
and Guttman, 1954). For example, in the case of a physical education
class, we might use the categories "pupils are ocollectively moving" and
"not passive" to code examples of movement behavior. These two cate-
gories form a facet. It is also possible that the instmurent may include
two or more facets for which the events of teaching should be coded.
Most instmuments developed for research on teaching using live observa-
tion are single-faceted, such as the FIAC system. However, in studies
which can take advantage of video-recordings for more oamwplete data,
multifaceted category instruments are possible. I1f the observational
instzturent includes many facets, the possibilities of recording need to
be cansidered.

Cantent wvalidity is aancermed in obtservatianal studies with the
relevance of categories to the cantent area addressed. It measures the
degree to which the instmument accurately measures what it seeks to
measure in relation to content. Content validity is cawmanly canfirmed
through outside criteria, such as a literature search, and through

cognitive debate and interaction amang specialists in the relevant
field.

Caonstruct validity can be defined as the ability of the instruvent
to distinguish between groups known to behave differently on the oon-
struct under study. Canstruct validity is not related solely to parti-
cular investigative procedures, but also to the orientation of the
investigator. Once a test canstructor hypothesizes that two individual
groups will perform differently on his test, and designs an experiment
to test this hypothesis, he is exploring its aanstruct wvalidity. When
the researcher has no defined criterion measure of the quality with
which he is ancermed, and must use indirect measures, he will ordinar-
ily test his instrument for canstruct validity (Safrit, 1973). Here the
trait of the quality underlying the test is of central importance,
rather than either the test behavior or scores on the criteria (Crunbach
& Meehl, 1955).
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Campbell and Fiske (1959) discuss convergent and discriminant vali-
dation and clarify the criteria to be found in cumulative evaluation
considered jointly in the context of the multitrait-multimethod matrix.
They show that to demonstrate construct validity, one needs to show that
a test not only correlates highly with those variables with which it
should (convergent validation), but also that it does not correlate with
variables from which it should differ (discriminant validation). The
mul titrait-mul timethod matrix is a systematic experimental design for
this type of validation. To examine discriminant validity, and to esti-
mate the relative contribution of trait and method variance, more than
one trait as well as more than one method must be employed in the
validational process. A careful examination of the multitrait-multi-
method matrix (discriminant matrix) will indicate which concepts need
sharper definition, and which concepts are poorly measured because of
excessive or confusing method variance. Validity judgements based on
such a matrix should be taken into account during the development of the
instrument, along with the postulated relationships among them, the
level of technical refinement of the methods, the relative independence
of the methods and any pertinent characteristics of the samples.

The increased use of technical equipment in observational studies
makes the testing and evaluation of measuring instruments more effi-
cient. Audiovisual recordings have an immediate appeal for research
purposes, because they provide a wealth of details of the two media in
which most classroom interaction takes place. However, measurements
cannot be wvalid if the results are subject to error connected with the
measurement situation. The effect of using an intermal television system
for classroan observation has been studied by Kamulainen (1968). It was
found that the disturbing influence of the television system declined in
about three weeks to a level from which it did not decrease any more
(Komulainen, 1968, 1971). Honigman (1970) and Cheffers (1973) used
audiovisual recordings to validate their multidimensional observation
instruments. Both tested the canstruct validity of their instruments by
using the "blind-1live" method, assuming that the encoded and decoded
data arrays were sufficient to rival "live" or "on the spot" observa-
tion. Both found that their data descriptions were more accurate than
those taken fram live observations, although they did not achieve the
same sensitivity as the live observers attained. A number of possible
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systematic biases were isolated in these studies which may be connected
with outside effects such as the technical equipment.

Flanders (1970) deals with the problem of validity in terms of
models, and states that although no classroom interaction can ever be
campletely recreated or repeated, the issue of validity in coding does
not rest on the impossibility of recreating what took place. Instead it
depends on whether what was encoded did in fact exist and whether the
elements of the original situation are recreated in their proper per-
spective during the decoding process. Validity, therefore, requires

accurate interpretation during both decoding and encoding.
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CHAPTER IV
RESEARCH PROBLEMS

The main purpose of the present study was to develop and test a
system for describing instructional procedures in physical education
classes. It is especially concerned with providing good descriptions of
teacher-student- interactions and does not attempt, for instance, to test
hypotheses or to evaluate the effects of such interactions. Since there
were no well-established or well-tested procedures for describing
instructional procedures in physical education classes when the present
project was started, the primary concern was to construct a feasible
system.

Therefore this study has a clear methodological orientation.
Drawing on theories of the teaching-learning process and on available
research, the first research task was to develop a theoretically justi-
fiable system for describing and analysing what happens in the physical
education classroam. It is not enough, however, to construct a new
instrument or system. The counstructed system must be tested to ascer-
tain how "good" it is. Thus, the second major research task of this
study was to test the ability of the procedure to yield a faithful
description of what transpired in the instructional process.

The new system was developed as a result of three main assumptions:
(1) that P.E. classes differ from other classes, especially due to the
greater role of the non-verbal behavior; (2) that P.E. classes vary to
sane extent in terms of their interaction patterms according to the type
of class; and (3) that the interaction patterns in P.E. classes vary
according to grade level; and (4) that the interaction patterns in P.E.
classes vary according to subject area in P.E.

Based on these needs and assumptions, the present study sought +to
answer the following questions:

1. How can we develop an instrument that is suitable for the description
of the instxuctional process in physical education through observation?

1.1. What is the state-of-the-art theoretical view of the

instructional process?

1.2. What kinds of instruments have been used in the

observation of teaching (a) in general, and b) in
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1.4.

On the basis of such considerations,
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physical education?

What does research say about the suitability of such
instruments?

What should be the stxucture of an instrument that is
designed to be wused for the observation of the

instructional process in physical education?

describing Inteactin process, in P.E. classes was developed.
2. How can we validate the developed instrument?

it

Al

How reliable is the system in observing and describ-

ing
(a)
(b)
(c)
(d)
(e)

How

(£)

(h)

(1)

(3)

(k)

(e)

interaction in physical education classes

in live vs. video-recorded situations

at different grade levels

dealing with different types of classes (subject
areas)

in relation to the observation of other classes
in P.E. using other systems, and

in relation to observations of other classes in
other school subjects (particularly the Flanders
FIAC system)?

valid is the developed system?

What are the proportions of talk wvs. movement
using the developed instrument as opposed to
the proportion of talk in FIAC-type studies? Are
there expected differences here?

Does the instrument distinguish reliably P.E.
classes held at three different grade levels?
Does the instxument distinguish reliably classes
dealing with four subject matter areas?

How does the empirical structure of the obtained
data correspand to the theoretical construct
structure?

How invariable is the empirical structure across
three grade levels?

How invariable is the empirical structure across
four subject matter areas?

a system for observing and
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Definitions

Before embarking on a discussion of the design and methodology of
the study, we will define same of the key terms used in the study.

Teaching process

Instruction is seen as a mainly interactive process within school

life, aiming at the develomment of the pupil's persanality in acoordance
with educational objectives. Instruction consists of various situations
which are distinguishable fram each other by the way activities are
arranged. Instruction is a purposive process where teaching is carried
out according to intermalized goals. The form of instruction refers to
the way in which interpersonal cammmication is organized. It may be
group work, problem solving, or programed-teaching, and it may be either
direct or indirect.

Interaction is the basic unit of instruction. It presupirses oan-
munication between persans, and may be either indirect or direct by
nature. In interaction two levels can be distinguished on which can-
munication takes place, the content level and the process 1level. The

interaction process is an advance which proceeds in real time. This
interaction process includes the phases of orientation, 1labor and
evaluation.

In camumication the following caomxments can be distinguished:
message, channels (visual, auditive, psychomotor), sender and receiver.

The -content 1level of caomumication refers to the subject under
discussion and the material that is dealt with during teaching.

The process level of cammmication is the dual effect of individual
behavior on one's self and on the other members of the group.

Observation instrurent

An observation instruvent is a set of procedures by means of which
a trained olserver can record and categorize behaviors and features in a
quantifiable form. Two otservation instrmurents discussed in this study
are:

FIAC: The Flanders Interaction Analysis Category System.
PEIAC/LH-75: Physical Education Interaction Analysis Categary
System developed by Liisa Heinild (1974). This system is based on
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Flanders' theory (1970) and is a modification and expansion of his FIAC-
System (see Heinild, 1976).

The term norverbal behavior refers to observable human behaviors
which are not expressed verbally. Verbal behavior refers to audible,

spoken behavior. Motor activities are those goal-directed movement
activities normally oonsidered to be part of the subject matter of
physical education such as games, gymnastics, dance, and fundamental
movements.

Direct influence refers the teacher's verbal and naxwerbal actions
which direct the pupil's actions or restrict the pupil's freedam of
participation and/or initiation of activity, or criticize his behawior,
or Jjustify the teacher's authority or use of that authority. Indirect
influence refers to those verbal statements or maxwerbal actions of the
teacher which encourage a student's participation and/or initiation of
activity.

Categorizing means the placement of each time unit into certain
classes in each cluster according to a predesigned plan.

Coding means conversion of the content of the instructicnal process
into a form amenable to quantitative treatment.

The term occasion refers to the situation where trained observers
are coding with a rule agreed in advance.

The term frame factors refers to the canditions under which the
ohservations and cndings are made.

Objectivity of coding signifies the degree of independence between
the final results and the coder himself (Kamulainen, 1970, 1974).

Inter-coder agreeaement is the similarity between the codings per-
formed by two independent ocbservers at a point of time (T, T, or T3).

Within-coder amstancy is the similarity between the aodings dmne
fran the videotaped material at the point of time 1 (T5) and the re-
coding of the same material at the point of time 2 (T3) by the same
observer.

Between-coder amstancy is the agreament between cdings of the
same material performed by different coders at different points of time
(Ty-T3).

Coding content anstancy signifies the independence between the
final coding results and the acxsistency of the coding target in  inter-
coder agrearent, within—coder aanstancy and between—coder anstancy.




Validity
Content validity refers to the degree to which the instrument

accurately measures what it seeks to measure in relation to cantent.

Construct wvalidity signifies the ability of the instrument to
distinquish between groups "known" to behave differently on the
canstruct under study.

Sensitivity is the ability of an instrument to make the discrimina-
tions required for the research problem (Cheffers 1973).
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(HAPTER V
RESEARCH DESIGN AND METHODOLOGY

Chapter Overview

The procedures for amstructing and testing the observation instru-
ment are presented and discussed in this chapter. The focus of the first
part of the chapter is on the general background and theoretical frame-
work of the research project, and describes the decisions made in con-
structing the observation instrument. The focus of the last part of this
chapter is on the procedures and strategies used for determining the
reliability and validity of the observation instrument, and on data

collection and analysis.
Canstruction of the Observation Instrument

The preliminary canstruction of the research model, and the obser-
vation instrunent based on it, was done during the period of 1971-1973
(Heinild, 1974). The observation system developed was based on
Flanders' theory (1965, 1970) and on the empirical studies of Heiniléd
(1970, 1971, 1974, 1976).

The research strategy used for developing the observation instru-
ment and analysis system is illustrated in Figure 6 (Heinild, 1976).

In general, the decisions made in developing and analyzing the
system proceeded alang the following lines:

1. specification of the entry situation and selection of a valid theore-
tical and canceptual framework;

2. the construction of mutually exclusive and exhaustive observable
behavior categories derived fram the canceptual framework;

3. the selection of a unit of observation and the development of ade-
quate coding procedures for accurate system use;

4. the selection of a unit of analysis derived from the conceptual
framework;

5. the determination of acceptable levels of inter-coder reliability
(agreament) and intra-coder reliability (aonstancy levels).
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A central problem was the canstruction of a method for the analysis
of the teacher-pupil interaction in physical education in which the
different factors of the interaction process and the aspects of cammuni-
cation could be adequately described, and so that the relevant variables
of the adopted theory would be sufficiently well represented. The main
task of this investigation was thus to have an adequate oanception of
physical education teaching, and to create an improved system for the
scientific measurement, analysis, and evaluation of the physical educa-
tion teaching process.

The selection of perspective was an important first step because
the primary task of descriptive research is to produce an accurate
record of significant real-world events. An unlimited number of objects
for description and their dimensions may be identified. It is necessary
to clarify which events and aspects might be significant to the develop-
ment of physical education teaching, and to limit the investigation to
these aspects.

Problems of content and method in the field of observation research
are closely related, and should therefore be examined simultanecusly.
Often the measuring instmurent will also include the theory, as in the
classic Bales Interaction Analysis method, and the Flanders Interaction
Analysis method, which is perhaps the system most used in process
research in the educaticnal sciences. In choosing methods of this kind
the researcher has not only made methodological decisions, but has also
bound himself to a particular theory and group of variables. In this way
the measuring instrument achieves a central significance.

Because of this close relatianship between content and method, the
basic functions and cunstxuct features (characteristics) of physical
education teaching events are of particular importance, and must be
included in the model developed for the study. Physical education
teaching is an interpersonal interaction that is related to the social
process of the teaching event and aims at the furthering of the pupils'
personality development along the lines laid down by the educational
objectives. This social interaction is located in a particular culture
and way of life and has certain limitations. By taking these facts as a
point of departure, the factors that becare base-elements are identified
as (1) the teacher and pupils, (2) the teacher-pupil interaction
process, and (3) the factors regulating its amstructicnal faormation,
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such as, objectives, materials, and various emvirgmental factors
(Heinild, 1971; Parsans, 1968). With these base elements as a starting
point, then, the following model of the interactive proce<s of instruc-
tion was developed:

Units Frame Factors Process Outcomes
Objectives 1.
Teacher “—* D | N psycho-motor dev.
Material P .
- 2. —| affective dev.
Programming || | f v - .
Pupils — 3. cognitive dev.
| Environment .

Figure 7. A descriptive model of the teacher-pupil interactive process
in physical education (Heinild, 1976, p. 221)

It is assumed that between the elements of the model, the wunits,
frame factors, processes and ocutcanes, there is a particular interrela-
tiocnal form which manifests itself as the selection of alternative means
as the activity is directed towards the goal.

Assumptians of the Study

Physical education is an action situation in which the form of
teaching assumes a central position. In addition, the subject matter
contains a lot of affective substance and elements of creativity. A
major goal of physical education is the development of pupils' indepen-
dence and self-direction, i.e., a way of life characterized by physical
activity and a permanent interest in physical activity (Heinila, 1971,
1974, 1976; Kamiteanmietintd, 1970a, 1970b).

Movement and physical exercise are typical characteristics of the
interaction process in phiysical education. Movement communicates and
movement influences. It is the goal and at the same time a means of
attaining the goal. The physiological functions of exercise are realized
only through movement activity. Goal-oriented teaching of physical
activity is characterized by physical activity. Consequently its
acourrence is an essential indicator of the teacher's mode of influence



and flexibility. Therefore, the pupils' collective activity and passi-
vity constitute an important dimension in the PEIAC/LH-75 system (see
Figures 8 and 9), and at the same time represent the domain of the
pupils' activity and social access.

In an active physical education situation, the social form of the
participating group and the situation as a whole provide learning
experiences. The social form is largely dependent on the teacher's mode
of influence, which can be either a stable or transitory feature of the
teaching-learning interaction process. Pupils may have different
behavioral functions and roles as members of the social group. In this
context, behavior refers to activities expressed by members of the group
by means of verbal concepts or in symbolic terms, such as movements.
Functions are forms of behavior which are purposefully directed towards
forming a group or helping it to carry out tasks (Heinila, 1971, 1974).
The teacher can influence the social form of the group by the distribu-
tion of 1labor and respansibility within the group. Labor refers here to
the behavior forms and functions that occur in the teaching situation
and are similar for all mambers of the group or specific for individuals
or groups. The execution of certain sets of functions by members of the
group is referred to as roles.

The observation instrument PEIAC/LH-75 was created to enable
researchers to gather valid and reliable empirical data on selected
process variables of physical education classes. Such data gathering
would provide a camprehensive index of teaching behavior in physical
education classes upan which future teaching strategies could be based
Further, it would guide the selection and implementation of teacher
training programmes if significant correlations were obtained between
the scores of the student rating scale and the behaviors recorded with
the observational instrument. It was assumed that with the greater
nunber of clusters, variables and associated techniques for describing
and classifying teacher-pupil behavior, the expanded instmurent would be
more useful and more descriptive in the physical education setting than
the original (FIAC) (Heinild, 1974, 1976).

A cursory examination of the results of the pilot study of this
project (Heinild, 1971) revealed the following: (a) there was a great
variety of different configurations connected with the social form,
division of labor and responsibility within each lesson and between
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lessons observed, (b) the data from 15 lessons was characterized by a
diversity of content and different forms of teacher-pupil and pupil-
pupil interaction, and (c) the face-to-face situation was not common.
Consequently, the need for a multidimensional observation instrument was
clearly indicated (Heinild, 1970, 1971).

The Frame of Reference

A frame of reference delimits the area of research, and defines
central variables and dimensions and is determined by the research
problem and a theory relevant to the exploration of the problem. It also
guides the selection of the units of observation and analysis.

The balance between teacher initation and respanse behavior was the
focus of the observation, to be objectively measured and described in
this context. This frame of reference is presented in Figures 8 and 9.
It describes the theoretical and canceptual framework adapted for the
instructicnal process in physical education.

FRAME OF RETERNCE

1 2 3

PCPTL QCAL ORTENTATION TEAGHER'S AUTHOPIYY IN USE PUPTIS ' SOCIAL ACTESS SXCIAL FORY OF INSTALTIONAL
SITUATION

Collective m:—acdvity__l

| Cantacts Ideas | Task &opl.ng of class
! r 11 R I L LR | Bl
: |
. Ambiguous l I Teacher lnlt_iat.im] : | Rmtzictai“ Controlled ] | [ Und form l [ Carplete class I
- - T 1
----- : | i H 1 ; {
[ Clen.r]-[ Clea:-] IPupian.!.u.aumJ l Free ” Qpen II [ Distrihsead ]IDividedclassI
e —————== - T
[ Collective moverent—aasivity I Distributed
within group
i
Distrihartad
for
{ndividualse

Figure 8. Frame of reference: Dimensions for describing the interaction
process in physical education classes.
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Pupils' social access

\k =
Inter-pupil contacts and Inter-pupil contacts, speech,
novement (space, time, energy) movement (space, time, energy)
restricted free |
Range of movement-ideas Pange of movement-ideas
controlled open

1

Spontaneous movement-activity

Heinild 1976

Figure 9. Sequence in degree of freedam of pupils' social access.

Given the research task of developing an observation instrument
based on Flanders' theory, the first step was to adapt FIAC to better
analyse and describe the interaction process in physical education
classes. Flanders' theoretical model of verbal interaction was expanded
by adding two aspects which characterize interaction in P.E. classes:
(1) the social access in movement activity, and (2) the social form.
Accordingly, the three dimensions used to describe teacher-pupil inter-
action in physical education were (1) the degree of the teacher's
authority, (2) the pupils' collective movement activity/passivity and
social access, and (3) the social form of the instructional situation.
The channels of camunication and the media were taken into account in
selecting the unit of observation. Thus Flanders' statement concerming
his theory of changes in pupils was modified for the PEIAC/LH-75 project
to read:



If ...

And ...

Then we probably
expect ...
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a certain goal orientationexists

(here we begin with the pupils' goal

perceptions)

classroamn interaction is characterized by

a) certain authority in use

b) certain social contacts social access

c) range of ideas in pupils'
movement activity*

(here are features of the interaction)

d) and certain social form

(here division of labor and responsibility*)

certain educational outcames, in terms of
a) pupil initiation and self-direction
b) average pupil attitudes

c) average subject matter achievement.

(* indicates PEIAC/LH-75 modification)

Thus, this adapted theoretical model is an attempt to explain
teacher influence and changes in pupil behavior in which an intervening
hypothetical mechanism is the process of goal clarification (Figure 10).

Each dimension contains a certain aspect of teacher authority in use,
but the channels of cammunication and forms are variable.
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Mode of teacher Dimension 1-3 Pupil goal orientation:

influence: ambiguous clear- clear+
verbal /nonverbal \

Direct movement, social access + + +

social form

verbal /nonverbal ~
Indirect movement, social access -
/

social form

+
I

dependence increases

I
I

dependence does not increase

Figure 10. Theoretical model for describing hypothetical mechanism.

The criterion of pupil change toward independence was believed to
be an appropriate measure. The strength of this approach resides in the
hope that pupil performance of required and self initiated work may be
more positively identified and more precisely measured than consequent
pupil change.
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Selection of the Unit of Observation

The selection of the unit of observation is a process which
reflects both questions of principle and technique. The PEIAC/LH-75
system is based on the observation that individual classroam events are
meaningful in as much as they constitute part of a sequence, and parti-
cularly as they form a sequence of interaction between teacher and
pupils. Process is always in a given state. When the aim is to describe
the interaction inherent in the talk, movement and the social form of
the situation and to preserve the sequence of events, the choice of the
observation unit is a multistage process. This is true of both the
specification of the methods of observation and coding, and of the
canstruction of the observation schedule.

In the PEIAC/LH-75 system, a unit of time occurring at given inter-
vals was used and tallies were entered in the coding protocol at regular
intervals. When category observation is based on regular time intervals,
the unit of time also becomes the unit of observation. For this study,
an interval of six seconds was used with triple coding. That is, each
event was recorded in three different clusters. The nature, extensive-
ness and specificity of the unit were determined partly by the content
and structure of the observation schedule and partly by the time
interval.

Variables describing the sequence of events are particularly
important in the study of teaching behavior since they may be related to
learning ocutcames. The sequence of events can be described by means of
cell frequencies or indices, or by the models of behavior sequences
.developed fram them

The selection of the units of analysis for the description of the
variables of the teaching-learning process of physical education demands
careful consideration and, above all, a continuous development of
research methods and their creative application

Development of Categories
The primary aim of PEIAC/LH-75 was to produce a flexible research

instnent for use in describing teachers' authority in use in different
physical education situations and periods. The categories of the instru-
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ment and their respective dimensions/ headings are described in the

following order:

Cluster I Teacher's talk, pupil's talk, teacher's silent activity,

other

Cluster II. Pupil's collective movement activity/passivity and the

social access

Cluster III. Social form (division of labor and respansibility)

The first cluster was adapted and extended from the Flanders ten-
category system presented in Table 1 by making six modifications:

1. Combining FIAC-categories 1 and 2 to form the first PEIAC/LH-75
category, which thus contains acceptance, praise and encouragement by
the teacher. The second category of PEIAC/LH-75 is for corrective
feedback.

2. Adding to the content of the third FIAC-category (the use of the
ideas), "movement patterns suggested by pupils."

3. Adding to the content of the fourth FIAC-category (asks questions),
"initiates, terminates movement activity."

4. Adding to the fifth FIAC-category, "demonstration of movement
pattem".

5. Adding to the sixth FIAC-category "gives direction, oamments during
activity (pupil expected to camply)."

6. The addition of two categories for meaningful nonverbal teacher
activity:

"Category 10. Teacher follows pupils' activity, silent guidance," and
"Category 11. Teacher silent participation in movement activity (such
as dancing, playing games)."

Thus, the final categories of the PEIAC/LH-75 system are as shown
in Table 2.

The classifications in Cluster I were determined not only by the
teacher's but also by the pupils' verbal expressions, as a result of
which a certain social form was described.

In Cluster II, collective activity (categories II/1-11/4) refers to
movement-activity which has a learning function. The classification was

made through observation of the activity in the entire class and the

degree of the pupils' freedam in movement, social contacts and range of
ideas. It was used when one half of the pupils were moving. The cate-
gory spantanecus activity (I1/4) was used when pupils were allowed to
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Table 2. PEIAC/LH-75 Categories.

Cluster I: Teacher talk, movement, pupil talk, other

TEACHER
TALK

O1.

02.

04.

05.

06.

07.

Accepts and clarifies an attitude ar the feeling/
tae of a pupil in a non-threatening manner.
Feelings may be positive or negative. Predicting
and recalling feelings are included. 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.

Gives ocorrective feedback, directs, clarifies,
answers ppil's questions.

. Makes use of the ideas and nmovament patterns

suggested by a pupil or group of pupils: clari-
fies, expands, builds, questions and movement
initiations on the ideas expressed by a pupil.
Sumarizes pupil's ideas or novement patterns,
asks a pupil to damaonstrate. Campares the ideas
or movement patterns expressed by one pupil to
those of amother or to those given, repeats
pupil's ideas, asks a pupil to damnstrate.

Asks questions, initiates, terminates activity:
Asks questions requiring narrow  answers,
initiates short-term activity, terminates acti-
vity. Broad, open questions which clearly permit
choice in ways of answering and moving.

Content emphasis:

Presents information, opinions, dananstrates
roverent patterns, make a pupil dewanstrate or
citing an authority other than a pupil.

Organizes pupils, material, division of labor and
respansibility.

Gives directions, cawmands during activity
(pupils expected to camply)

Criticizes pupil behavior, rejects rnovemnent
pattern, justifies authority. Statements intended
to change pupil behavior fram nonacceptable to
acceptable pattern, bawling sameane out; stating
what the teacher is doing; extxawre self-reference.



-71-

Table 2. (cont.)

08.
PUPIL
TALK 09.
SILENT 10.
TEACHER

ACTIVITY 11.
AND
OTHER

12.

Pupil answers question made by the teacher.

Pupil initiates speech, asks for instructians,
expresses own ideas or movement patterns.

Teacher follows pupil's activity, silent quidance

Teacher's silent participation in movement acti-

vity.

Caonfused situation, wuproar, periods of canfusion
in which camunication cannot be understood by
the otserver.

Cluster II: Pupils' o©ollective novement activity/passivity and
social access

ACTIVITY 1.

PASSIVITY S)e

6.

7.

OTHER 8.

Inter-pupil contacts and muvement, space, time,
energy restricted; range of ideas controlled

. Inter-pupil contacts and/or movement free; range

of ideas control

. Inter-pupil contacts free; range of ideas open

Pupils' spontanecus activity
Pupils follow instruction, demnstration

Pupils organize themselves, assist in organi-
zation

Pupils wait for turn

Canfused situation

Cluster III: Social form (division of labor and respansibility)

SITUATION 1.

ZJc

3.

7.

Camplete class, uniform tasks
Divided class, uniform tasks

Divided class, differentiated tasks

. Divided class, differentiated tasks distributed

amangst groups & within group

. Individual work, uniform tasks

Individual work, differentiated tasks

Other situation, anfused situation
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(PEIAC/LH-T75)
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cate- = SILENT TEAQIER ACTIVITY cate~ MENT ACTIVITY/FASSIVITY) cate- LABCUJR  AND
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The decision on classification i{s made on the basis of the didactic function of the activity.

L. Heinils 1975

-
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move in a certain situation under the teacher's supervision and given
facilities, the teacher assisting and guiding if needed. The problems

were set by the pupils. On the other hand, movement response (II/1-II/3)

means the movement activity which was initiated by the teacher's direct
or indirect actions based on his own and/or collective decisions. The

term collective movement-passivity (II/5-1I1/7) indicates that pupils

were not moving but were involved in other activity which had a learning
function.

The Cluster III observation loocks at the social form of instxuc-
tional situation as a whole, which appears in the division of labor and
responsibility. To classify the division of labor and responsibility,
those behaviors, functions and roles which the group members displayed
during the instructional situation were observed. Functions are
behaviors directed purposefully toward building the group and toward
helping it accomplish its task. These functions may be permanent of
occasional, more or less conscious. The characteristic playing of
certain sets of functions by group members is referred to as roles. If
tasks are distributed within the group,it is the role functions which
are often in question. PEIAC/LH-75, Table 2.

Decisions concerning classifications were made in all clusters on
the basis of the didactic function of the activity.

Procedures in Observation and Coding

PEIAC/LH-75 is multidimensional and, therefore, same modification
to the observation procedures used in FIAC-system was necessary. Instead
of Flanders' three second time interval, a six second time interval was
used and the triple coding produced three clusters. The daninant charac-
teristics of the time interval were coded. Naturally, the clusters of
the instrument can also be used separately, and with the first cluster,
the three second time interval can be used, if preferred

The procedures of observation in the PEIAC/LH-75 system were as
follows: The observer placed himself where he could hear and see both
the teacher and the pupils, or the video recording on the TV monitor. He
observed the first five minutes from the beginning of the lesson without
marking the card. The observation period was started and terminated by
marking "1287" in the first and last row of the appropriate colummn. Then
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every six seconds, either on hearing the signal or by following the
hands of a large clock placed on top of the TV receiver, the observer
decided which of the three classes of ocbservation in the classification
system the events of the previous six seconds best belonged to. The
observer then wrote down the numbers selected while following the events
of the next period. Thus he continued for twenty minutes making four
digit markinés in the appropriate row of the answer card in the six
second columns, ten markings per minute. The chronology of the events
was retained. A louder signal marked the end of a five minute period,
whereupan the observer continued marking in the first colum of the row
reserved for the next five minutes.

Where certain events in the observation period were unclear, an
indication was made in the rows (2 vertical lines) at the beginning or
end of that period and a more precise explanation was given on the
right-hand edge of the card or on the back. Other features which were
necessary for the later interpretation of results were indicated; for
example, whether or not the class was divided, the size of the group
observed, etc.

The classification time sheet (see Appendix A) was the same as an
ADP ocoding sheet in which the lesson material variables were coded in
columns 1-8, the sequence number of the card in columns 9-10, and the
observatians on the teaching process within the time units in colums
11-78. Before the observation period began, the observer recorded basic
information in the first ten colums of the time sheet.

It was essential that the sequence of events be careful 1y preserved
as it was transferred from the observers' coding sheets onto computer
punch cards for the statistical processing of the material.

Matrix Analysis

As stated earlier, the purpose of interaction analysis is to pre-
serve selected aspects of interaction through observation, encoding,
tabulation and then dec~ding. Validity in coding depends on whether what
was encrded did in fact exist and whether these elements of the original
situation are recreated in their proper perspective during the decoding
process.
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In order to preserve the elements of the original situation for
accurate decoding, Flanders used a method of analysis, called the matrix
analysis, which records the sequence of events in a classroam in such a
way that certain facts became readily apparent. The sequence of number

codes were entered into a row/column table, or matrix, in which each
colum and each row corresponds to one of the observation categories. In
the Flanders system, a 10 x 10 matrix was used (Amidon & Flanders,
1967b).

The sequence of events is represented by pairs of code symbols. For
example, the sequence 5,5,4,10,10,10,4,5, will read fraom left to right:

1st gr 3rd pair 5th pair 7th pair
5 5 4 10 10 10 4 S
2nd pair 4th pair 6th pair

The first number of any pair designates the row and the second number
designates the columm. Note that, except for the first and last symbol,
each code symbol is used twice in forming the pairs. When you use this
method of pairing, there will be ane less tally in the matrix than there
were numbers entered in the original record (N-1), and n-1 pairs. This
is a convenient way to check the tabulations in the matrix for accuracy.

In order to check for errors in recording, the first step in
tabulation is to add the same number (usually the code symbol for
silence or confusion) to the beginning and the end of the sequence.
When a sequence of code numbers, which begins and ends with the same
number, is entered into a matrix without error, the sum of each cor-
respondimg row and colum will be equal. When this occurs, the matrix is
said to be balanced

In PEIAC/LH-75, the sequence of numbers of the three category
clusters was entered separately by cluster, so that the first cluster
forms a 12-row by 12-colum matrix, the secand cluster a 8 by 8 matrix,
and the third cluster a 7 by 7 matrix. Separate matrices were made for
each episode, with each matrix representing a single type of activity,
such as class verbal/nonvertal behavior, movement activity/passivity,
or social form
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Interpretation of PEIAC-LH-75 Matrices

There are different arittmetic procedures that can be used to make
camparisans between two or more matrices. They all use proportions, so
that direct camparisaons of numbers can be made, regardless of how long a
particular observation lasted. For the PEIAC/LH-75, two general methods
were used. First, all colum totals were converted to a percent of the

matrix total and then were calculated as ratios for which there were

normative expectations. This is called a frequency matrix. Second,

camposite matrices involving thousands of tallies were converted to a
camon base of 1000. This is called a millage matrix.

Two assumptions concerning the indices were applied in this
context. First, when two numbers in a matrix were added or divided, as
in the calculation of a percent, the assumption was that tallying
within the category system proceeded at a anstant rate and each tally
was presumred to be an equivalent unit. Seaond, as soon as an assertion,
based on the matrix, was made about the classroom interaction or the
social form, it was assumed that the total number of tallies and their
configuration adequately represented those aspects of the original
interaction which were encoded, within the limitations of the PEIAC/LH-
75 category system

There were certain steps of matrix interpretation used in the
PEIAC/LH-75 system, which together farmed a situaticonal setting. Adapted
fram the five steps of matrix interpretation used in the FIAC (Flanders,
1970, p. 98), the first cluster cansisted of five steps, the secand and
third clusters of four steps each.

CLUSTER I

1. Check the matrix total in order to estimate the elapsed
coding time (which was usually the same for the three
clusters).

2. Check the percent of teacher talk, pupil talk, silence
and confusion, and teacher's silent activity, and use
this information in cambination with...

3. ...the balance of teacher response and initiation in
canstrast with pupil verbal and nonverbal initiation.
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4. Check the initial reaction of the teacher to the ter-
mination of pupil talk, or the initiation or termination
of movement activity.

5. Check the proportions of tallies to be faund in "content
cross" and "steady state cells" in order to estimate the
rapidity of exchange, tendency toward sustained talk,
toward work, and toward sustained nonverbal content

empha_sis 5

CLUSTER II

1. Check the matrix total in order to estimate the elapsed
coding time.

2. (heck the percent of pupil ocollective movement activity
and passivity, and confusion, and use this information
in combination with...

3. ...the balance of teacher response and initiation
(social access) with pupil collective movement activity.

4. Check the proportion of the tallies to be found in the
"steady state cells" in order to estimate the rapidity
of exchange, tendency toward sustained movement acti-
vity, and tendency toward sustained movement passivity.

CLUSTER III

1. Check the matrix total in order to estimate the elapsed
coding time.

2. heck the percent of the sex differences in social forms
and canfiguratians, and use this information in cambina-
tion with...

3. ...the balance (social form) of teacher response and
initiation by division of labor and respansibility.

4. Check the proportion of the tallies to be found in the
"steady state cells" in order to estimate the rapidity

of exchange, and tendency of social form.

As a final step, consider emerging matrices in combination,

together with certain presage and context variables (as classified
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according to teacher, grade level, and subject area of physical educa-
tion.)

The Major PEIAC/LH-75 Parameters and Their Calculation

The major PEIAC/LH-75 parameters and the formulas for their calcu-
lation are listed in Table 3. These parameters were intended to stimu-
late thinking about the interaction process in P.E. classes as a
sequence of coded symbols and as patterns within a matrix. The indices
were based on unit aaling, and the statistical prredure used was cate-
gory frequency matrices, with the data presented in percentages and
ratios. They were computed from matrices of the three clusters of
PEIAC/IH-75: indices 1-8 and 10 fram the Cluster I matrix, indices 11-14
from the Cluster II matrix, and indices 15-18 from the Cluster III
matrix. Index 9 was calculated by using marginal frequencies of the
categories from the matrices of Clusters I and II. They can be used in
interpreting and cawparing PEIAC/LH-75 matrices.

It is important in comparing two or more matrices to examine the
matrix totals and consider whether the sample is appropriate for the
stated purposes. Matrix interpretation must then begin with certain
primary features of interaction and continue with the more complex

features. These primary and complex features are discussed below for
each of the three clusters.

1. The proportion of teacher talk (TT), and...

2. ...the proportion of pupil talk (PT) in percent. Mono-
polizing talking time is ane way to dominate a situation
and express one's will. Since power, maturity, author-
ity, and initiative usually lie with the teacher, it is
not surprising to discover in P.E. classes that the
teacher talked more than half of the elapsed coding time
in most visits (Heinila, 1971.)

3. The proportion of teacher's sustained activity ratio
(TSAR) can be determined by calculating the percent of
all tallies that lie within the 12 "steady state" cells.

This ratio reflects the tendency of teacher and pupil
talk, and teacher silent activity to remain in the same

category for periods laonger than six seaands. The higher
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Table 3. PEIAC/LH-75 Indices and Their Calculation

No Symbol Name of Index Cluster Formulas for calculation of ratios
1 TT Percent teacher talk I 01+02+03+04 +05+06+07 - 160
NI(=row totals cluster I)
2 PT Percent pupil talk I 08+09
— . 100
N
I
3 TSAR Teacher sustained activity ratio I Matrix I diagonal cells 100
4 TSGPR  Teacher silent guidance and I 10+11 100
participation ratio 01+02+03+04+054+06+07+10+11 ~
) TRR Teacher response ratio I 01+02403+11 100
01+02+403+11+06+07 ~
6 TOAR Teacher question and activity I 04 100
initiation-termination ratio 0305 -
7 CR Content emphasis ratio I 04+05 100
N.
y
8 PVIR Pupil verbal initiation ratio I 09 100
09+08 °
9 PIR Pupil initiation ratio (verbal 09 3+4
and ronverbal) LIL - Ggwog - 100+ Toga3eq - 100
10 TPR Teacher praise ratio I 0l 100
01+07 °
11 PCA Percent pupil collective activity II 1+42+43+4 - 100
NII(= row totals cluster II)
12 PSAR Pupil sustained activity ratio II Matrix II diagonal cells 100
NII
13 PSAR Pupil social access ratio II 3+4 - 100
1+2+43+4
14 PIOR  pupil collective activity following  II 26 100
instruction, organizing ratio NII.
15 SGWR Pupil social group work ratio III 3+4 100
1+2+43+4+5+6 °
16 PIWR Pupil individual work ratio III S+6 100
14243+4+5+6 ~
17 SFVR Social form variability ratio III Nurber of categories used (max 6)
18 SSFR Sustained social form ratio III

Matrix III diagonal cells

NIII

100
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this ratio, the less rapid is the interchange between
the teacher and the pupils on the average, and the
pupils may, in fact, be quite silent.

. The teacher's silent guidance and participation ratio

(TSGPR) is defined as an index which corresponds to the
teacher's tendency to use silent guidance and participa-
tion in pupil activity as, e.g., in pupils' games or
dance. The higher this ratio, the more daominant movement
camunication is in the interaction process.

The teacher's response ratio (TRR) is defined as an

index which corresponds to the teacher's tendency to
react to the verbal and nonverbal ideas and feelings of
the pupils. The formula is designed so that the index
will be a percent figure, never higher than 100 and
never less than zero. This ratio indicates, for example,
that the teacher responded to pupil talk or movement
activity more often in matrix X than in matrix Y. This
index is adapted from the ID-ratio of the Flanders

system.

. The teacher question and activity initiation-termination

ratio (TQAR) is defined as an index representing the
tendency of the teacher to use questions, and to
initiate and terminate movement activity when guiding
the more content oriented part of the situation. The
TOAR is the percent of all category I/04 and I/0S state-
ments which are classified in category I1/04.

The content enphasis ratio (OCR) is rather poorly named,
since many statements in categories 1/03, 1/06, I/08,
and I/09, as well as the teacher's silent activity
categories, I1I/10 and I/11, are also auacrerned directly
with content. However, the content emphasis does isolate

those teacher statements which are least 1likely to be

involved with certain process problems which every
teacher must solve, such as presenting information or
initiating and terminating movement activity.
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The pupil verbal initiation ratio (PVIR) indicates what
proportion of pupil talk was judged by the observer to
be an act of initiation.

. The pupil initiation ratio (PIR) indicates what propor-

tion of pupil talk and movement activity was judged by
the obcerver to be an act of initiation.

The teacher praise ratio (TPR) is defined as the
tendency of the teacher to praise or integrate pupils
feelings into the class discussion, or movement
activity, at the marent the pupils stop talking or
moving, or while they are still moving.

The pupil collective activity ratio (PCA) indicates what
portion of pupil time was judged by the observer to be
movement activity, which is a general feature of the
interaction process in P.E. classes. When this index is
average or above, it reflects the teacher's tendency to

use movament activity.

The proportion of pupils' sustained activity (PSAR) can
be determined by calculating the pervent of all tallies
that lie within the 8 "steady state cells" of the matrix
Cluster II. It oorrespands to the tendency of pupil
ocollective class time to rest in the same category for
periods langer than 6 seamxmds. The higher the ratio, the
less rapid is the interchange between the different

forms of movement activity/passivity.

The pupil social access ratio (PSAR) indicates what
proportion of pupil collective movement activity was
judged by the observer to be a movement activity of
pupil initiation. It is defined as an index which
correspards  to the teacher's tendency to use and +to
react to the ideas and feelings of the pupils in move-
ment activity.

The pupil collective following instruction, organizing
ratio (PIOR) indicates what proportion of pupil time was
judged by the observer to be this kind of nrovement
passivity in preparation for movement activity.
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15. The pupil social group work ratio (SGWR) indicates what
proportion of pupil time was judged by the observer to
be group work based on pupil respansibility. When this

ratio is average or above, it reflects the teacher's

tendency to divide responsibility among groups of
pupils.
16. The pupil individual work ratio (PIWR) is an even more

sensitive index which reflects the tendency of the
teacher to delegate labor and respansibility to indivi-
dual pupils, when the ratio is average or above.

17. The social form variability ratio (SFVR) reflects the

tendency of the teacher to use different social forms
and division of the labor and respansibility in the P.E.
class interaction process when the ratio is average or
above.

18. The sustained social form ratio (SSFR) can be determined
by calculating the percent of all tallies that 1lie

within the 7 "steady state cells" of social form. It
reflects the tendency of the teacher to divide the
social form. The higher the ratio, the less often labor
and respansibility divided.

Training of Ouservers

When the PEIAC/LH-75 system is used as a research tool, it is
employed by trained observers in order to collect reliable data
regarding teaching behaviors as a part of a research project. Systematic
and thorough training procedures are needed in order to ensure this
reliability.

The observers were three men and three women holding bachelor
degrees in Physical Education. Their university studies had included, in
their second or third year, a 32-hour basic observer course with theory
and exercises, in addition to which they received 20 hours' further
training for this particular task. During the initial stages of
training, the obuservers coded fram tapescripts, audiotapes, and video-
tapes. The last part of the training program included discussions and
illustrations of the perspective. During this period the measuring
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instrument was given finishing touches and preliminary experiments were
made on its applicability. Ground rules for coding were developed to
supplement some of the operational definitions for the clusters and
categories. At the end of the training period, the intercoder agreasment
was estimated by using Scott's pi. It was shown to have reached an
adequate level (MD .89). Because reliability was controlled during the
training period, controls were not applied during the study itself.

After a basic fifteen hour observation course, the categories are
memorized, and training begins with tape recordings of interaction in
the gymnasium. There should be a variety of training tapes that provide
examples of different indirect or direct influence patterns, different
aspects of pupils' social access in movement activity, and different
social forms. Working with tapes in teams of two or more is recamended
Trainees can then start and stop the playback to discuss each classifi-
cation. Ten to fifteen hours of preliminary training with tapes is often
necessary before procesding to live situatians.

Reliable observation requires cansideration of the total situation
being obiserved in order to understand the individual and collective acts
and social form being classified. Trainees need to be give ground rules
in order to be cansistent when choices occur. The general ground rules
established by Flanders were adapted to the PEIAC/LH-75 system and
applied for categorizing classroom interaction (Amidon & Flanders,
1967a).

Rule 1: When not certain in which of two or more categories a
statament belangs, choose the category in Cluster I (speech) and Cluster
II (movement and social access) that is numerically farthest fram cate-
gories I1/05, II/2 and II/S.

Rule 2: If the primary tone of the teacher's behavior has been
consistently direct or consistently indirect, do not shift into the
opposite classification unless a clear indication of shift is given by
the teacher (in Cluster I). The same principle will be applied in Clus-
ter II in observing forms of social access and in Cluster III in observ-
ing social forms.

Rule 3: The observer must not be overly concerned with his own
biases or with the teacher's intent.

Rule 4: If more than one category occurs during the six-second

interval, choose in Cluster I the category describing interaction
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between the teacher and pupils. If no change occurs within six secands,
repeat that category number.

Rule 5: If a confused situation is longer than six seconds,it is
recorded as 12 in Cluster I, 8 in Cluster II and 7 in Cluster III.

Flanders (1967b) noted in considering the problems of observer
training and reliability, that ground rules two and four seem to be an
invitation to biased observation. Yet there is a theory of the
"unbiased, biased observer," which recognizes that the observer is
biased in the sense that his categorization must be consistent with his
general assessment of the teacher's intent for a given sequence of
action, but he is unbiased in that he remains open to all evidence that
the general intent of the teacher may be changing. During preliminary
training, the problem of distinguishing these shifts in categories
usually arises. The solution is never fixed or final, but "the observer
must learn to be skeptical of verbal habits which are often unreliable
cues campared with the total time the teacher talks, the nature of the
learning activities, and other more general evidence" (Flanders, 1967b,
p. 159). Multiple coding with category clusters is the most flexible
system but standardizing the observation procedures and establishing
Observer reliability may prove difficult.

In general, the observation training and cluster developrent occur-
red simultaneously in this study. Observation practice revealed weak-
nesses in category definitions, with particular categories presenting
difficult coding problems. As a result, changes in the coding system
so that the mechanics of recording in three clusters does not interfere
with encoding and the more common events are coded consistently. The
tempo of recording must be fast enocugh to accamwplish the purpnse of the
investigation. In this investigation, the training period cansisted of
20 hours to guarantee the proficiency of the six observers in the use of
the new three-dimensional Physical Education Interaction Analysing
Category System, PEIAC/LH-75.

Research Design

Observation always has a definite purpose. Before observation

begins there must be a carefully prepared account of the problems the
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research is meant to explain. This specification will determine the
selection of behavior traits, data collection, statistical analysis, and
the interpretation of results. The resulting classification system can
be based on 1) a theory, 2) a theoretical model, 3) an existing observa-
tional system, or 4) the results of empirical research or pilot studies.

The measurements must be directed at what we wish to measure in
order to fulfill the requirement of validity. Measurement cannot be
valid if the results are subject to different types of sources of error
mainly associated with the measurement situation.

The measurement must also be reliable. The greater the effect of
randam factors on the obtained results, the less reliable the obttained
data. The reliability of otservational measurement is largely dependent
on how objectively the persan who does the classification can function
In systematic observation, the important question is how carefully the
manual has specified which action should be placed in a certain cate-
gory, and on the other hand, how well the person who does the classi-
fication has understood the manual. In order to verify the coders'
classifications, a judge should determine, first, whether or not the
classifications correspond to the manual, and, second, to what extent
the classifications done by two or more persans coincide. The proposed
system needs to be subjected to validation and reliability measures
before it can be accepted as a feasible research instrument and as a
tool to be used in teacher education.

General elements for testing the validity and reliability of the
ocbservation instrurent and the research strategy used are illustrated in
Figure 11.

In selecting validation grocedures, ane canmmanly wishes to know how
much of the test variance is attributable to each of a number of con-
structs, including both the intended aonstructs and impurities. Factor
analysis, often used to explore construct validity, leads to such a
report. Since the factors are uncorrelated, the squared loadings can be
interpreted directly as a percentage of the test variance (Cronbach,
1971).

It is important in determinirng validity to address the problem of
representativeness (generalizability), that is, the extent to which the
sample of lessans remgresents the interaction taking place in the activ-
ity classes ancerned
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Research model: Determination of validity and reliability of
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Of interest from the point of view of validity and sensitivity are
(1) how the variables describe the structure of a given group of P.E.
classes as classified by, e.g., (a) sex of teacher, (b) age level of
pupils, and (c) P.E subject area, and (2) what instructional charac-
teristics are found when one and the same set of data is analyzed by
employing a variety of techniques.

A major problem in developing an observation instrument is how to
get adequate information for refining the classification system, and
especially the rules gquiding the observers so that theoretically impor-
tant concepts can be measured objectively (cf. Komulainen, 1970). In
evaluating the usefulness of a measuring instrument, attention must be
paid both to the quality of the information available and to the way in
which it is used in the coding process. The value of the results of
observational studies depends crucially on the manner in which the
instrument has been used in the coding process. For this reason, the
present study cancentrated on the objectivity of coding. In this context
it signifies the degree of independence between the final results of
coding and the coder himself (Kamlainen, 1970; 1973).

Data Collection and Analysis

Several different procedures were used to collect the data for
determining the construct validity, sensitivity, objectivity, and relia-
bility of coding of the observation instrument. Each of these procedures
was designed to insure a controlled environment for data collection and
to satisfy the requirements of a particular phase of instrurent testing.

~ Because the study was not a laboratory experiment, nor simply an
experiment in natural surroundings, the variables such as activity
lessans were not chosen by means of randam sampling. They were selected
on the basis of theoretical considerations in an attempt to obtain a
sample which would ensure that the variables would vary in a natural
way. The sampling contains the activity lessons of two teachers of
different sex, with three grade levels and in four subject areas. The
coding occasions included both the live situation and videorecorded
observation.

The activity lesson material contained different types of stxuc-
tures camprsed of the categorical elements in the three clusters of the



measuring instrument, PEIAC/LH-75. These structures were intended to be
either (1) common to all lessons, (2) common to a group of lessons, or
(3) unique to a single lessan

The data (Table 4) were gathered in the Faculty of Physical and
Health Education at the University of Jyvdskyld, in the physical educa-
tion teacher training classes taught in the autumn term of 1973. The
sample consisted of boys' and girls' P.E. classes at three different

grade levels, covering four different subject areas for a total of 24
hours.

Table 4. Research Data

Teacher Level Subject Area Coding Occasion
N N Tl T2 T3
Lower 4 Gymastics 3 <] 3
Apparatus S S 3

Man 12 Middle 4 rkhythmic moverent-
expression 3 3 S
Upper 4 Ball games 3 3 3
Lower 4 Gymastics <) <! 3
Apparatus 3 3 S

Waman 12 Middle 4 khythmic nmovament-
exgression 3 3 3
Upper 4 Ball games <) <! 3
Number of lessuns observed 24 24 24
Number of 6-secand time units 4800 4800 4800
Number of six coders total time units 28800 28800 28800

Grade levels: Lower=Grades 1-3; Middle=Grades 4-6; Upper=Grades 7-9

The observed classroom activity was recorded using the Faculty's
closed-circuit television system (see Appendix B). Visual recording took
place with a general-purmse camera manipulated fram a cantrol roam and
with a manually controlled camera in the gymnasium Audio recording tock
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place with a general microphane and a throat microphone. This arrange-
ment was intended to make the recorded material resemble the live situa-
tion as closely as possible.

The six trained coders observed the activity independently three
times. They first observed the live situation (T1), which was at the
same time recorded on videotape. Then, one month later they coded fram
the videotaped material (T2), and once again in another month's time
fran the videotapes (T3). The time order of recorded material was ran-
danized. Each lesson was observed for 20 minutes by the six coders, with
the coding beginning five minutes after the start of each lessan Triple
coding was performed by entering four numbers on the answer sheet
at six-secand intervals.

Data Analysis

The material was processed at the Uruve.rsﬁ:y of Jyvaskyld Camputer
Center in 1974 and 1975 using the Honeywell H 1644 Time sharing system
and the UNIVAC 1108/HYLPS programs D.P. and D.F. S;:ott's coefficients
were camputed with a special "Scott's" camputer program designed for the
purpose. The data representing the sequence of events from the six
coders' coding sheets (20 coding sheets per coder for each 20-minute
oObservation period), was recorded on canputer cards. A detailed discus-
sion of the data is presented in Chapter 6. -.

To determine the objectivity of the instmument, 8424 Scott's coef-
ficients by coder pair were computed individually by cluster
(I, II, III). To determine reliability, mean coefficient values and
standard deviations were measured by coding occasions (Tl, T,, Tg) for
inter-coder agreement, within-coder constancy, and between-coder con-
stancy. The variation of these campanent means and standard deviations
was calculated by the different content situations of physical education
(teacher, grade level and subject area).

The t-test was used o test the statistical significance between
coder pair agreement and constancy coefficients and the same test was
used to test the significance of differences between mean agreement and
constancy values by cluster and by coding occasion (T, T,, T3). A one
way analysis of variance and a t-test were used to test the statistical
significance of differences between mean vaiues of inter-coder agree-
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ment, within-coder constancy, and between-coder constancy and the
targets of observation (teachers, grade levels and subject areas).

The inter-coder agreement was assessed for various individual cate-
gories of the three clusters of the PEIAC/LH-75 by using the Kendall
coefficient of concordance, W (Siegel, 1956). In the statistical pro-
cessing of the material, the sub-program FORTRAN NMCC was applied. To
determine the inter-coder agreement, the total percentage of frequen-
cies, per category and per observer, and summed over the sample of 24
lessons, was ranked separately by categories of the three clusters and
by occasions Ty, T, and T3. A chi-square test was used for estimating
the degree of the statistical significance of the coefficients.

The intra-class correlation coefficient, based on the mean squares
obtained from the six observers percentage per category, by cluster,
over a sample of 24 lessons (28 800 time units), was used to calculate
the reliability of the various individual categories separately on
occasions Ty, Ty and T3.

The starting point for a discriminant analysis by analysing
construct validity of coding were the six observers' score distributions
of categories of the 24 lesson data (T2), as well as the 27 categories
of the three clusters of the category system

For construct validity and sensitivity, the data of every category
and cluster were analysed by analysis of variance (ANOVA), in which
teacher, grade level and subject area effects were analysed in terms of
differences in camonent variance.

The scores used in calculating indices for each group were obtained
from 24 lesson data (T2) of the six observers' material (T2) from com-
posite matrices showing the total frequencies and average percentages of
marginal frequencies. The significance of differences in means of
PEIAC/LH-75 indices between frame factors (teachers, grade levels and
subject areas) was camputed by using the Mann-Whitney U-test.

A cumulalive multivariate analysis of the factoral structure of
instructional situations and a discriminant analysis of the groups
formed with the factor scores was used by analysing construct validity
and sensitivity of the observation instrument.
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CHAPTER VI
RESULTS

(hapter Overview

The fundamental purpose of this research project was to test the
reliability and validity of the observation instrument (PEIAC/LH-75)
developed by the author for the description of interaction processes in
physical education classes.

In this chapter the procedures for instrument testing and the
results of each phase of testing are reported and discussed in three
parts. The repart will begin with a descriptive analysis of the charac-
teristics of the otservation instrument in Part I. The reliability and
objectivity of coding are discussed in Part II. Part III will report on
the canstruct validity and sensitivity of the observation instrmurent.

PART 1
A DESCRIPTIVE ANALYSIS OF
THE OBSERVATION INSTRUMENT PEIAC/LH-75

In this section the characteristics of the measuring instmurent and
the statistical procedures used in processing the data are presented.
The starting point for these analyses was the score distributions and
sequence of the categories of the three clusters across class time for
24 lessans as coded by six trained observers on three separate occasions
(Tl' T,, T3). In addition, certain frame factars such as coding situa-
tions, teachers, grade levels and P.E. subject areas. The total coded
class time for the sample was 28,800 six-secand time units.

The main criterion for assessing the results was: How well does the
PEIAC/LH-75 system work? The approach adopted for this study is descrip-
tive. The data should essentially speak for itself, and is presented as
directly and simply as possible. Furthermore, the discussion of the
results is directed primarily at providing insights into the subtleties
of the system and its application and into the limitations of the data.
The results will be presented in terms of the following four major
carpanents:
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1. Describing the use of PEIAC/LH-75 in live and in videorecorded
observations, assessed by analyzing the variation of means by categories
of the three clusters as a function of the coding situation and as a
control repetition coding fram videorecorded material (Tl—Tz, T1-T3, Ty~
Ty).

2. Describing the instructional process by means of the categories
of PEIAC/LH-75. Analysis is further divided with respect to variation as
a function of teachers, grade levels and P.E. subject areas.

3. Describing the instructional process with PEIAC/LH-75 by using
matrix analysis to determine general aspects of sequence and variety in
the interaction process across class time by mean measures. Analysis is
divided further with respect to variation as a function of teacher,
grade level and P.E. subject area.

4. Describing the instructional process by means of major PEIAC/LH-
75 parameters and indices, presented in percentages and ratios. Analysis
is divided further with respect to variation as a function of teachers,
grade levels and P.E. subject areas.

Describing the Use of PEIAC/LH-75
in Live and Videorecorded Observations

Table 5 presents the mean measures and variability for the cate-
gories of the three clusters with respect to variation as a function of
the coding situations (Ty, T,, T3). The data were analyzed by using
analysis of variance (ANOVA) in terms of differences in apanent
variance.

The results of this analysis indicated that same categories,
especially those which occurred often, were samewhat similar when coded
in different situations, while the means of other categories which
occurred infrequently were samewhat different for the 1live situation
than for the videorecorded obsservation. The variation of the means of
categories number I/01 (teacher accepts, praises, encourages) and I/03
(teacher uses, develops ideas, nmovement, tasks, suggested by pupils),
was different as a function of the coding situation (4.5-3.1% and 0.8-
0.3%) and these differences in means between 1live and videorecorded
observations were statistically significant. This may be due in part to
technical problems because a wireless throat microphane was not used to



TABLE 5. Means, standard deviations and percentages of the classtime Dy cateqories of three clusters of PEIAC/LH-75.
Significance of differences in means estimated between coding occasions: T)-T2, T1-T3 and T2-T3 separately
by clusters. N=24 lessons, 28654 time units.
K "2 R difgt;:?gce Total df 2
Cluster Categor fes (live ;i;x:ation) videorcg;cz’is‘ 1) (vidmr$i4obs.2 1'1‘1-'1‘2 T1T3 Ty-T3 NeT72 af €9
X S X s 3 X s ) t t t X s F
I Teachers”talk, movement; pupils”talk; other « N .
Teacher 0l. Accepts, praises, encourages 53.9 34.2 4.5| 36.8 22.6 3.1] 36.9 21.1 3.1|-2.03 -2.06 .02| 42.5 27.5| 3.25°
02. Gives corrective feedback, urges 61.1 40.0 5.1 67.3 44.4 5.6[ 53.0 6.7 4.4 35911 -.7; -1.22| 60.5 40.3 .75m
03. Uses, developes ideas, muvement, tasks suggested by pupils 9.0 7.2 o0.8/- 3.8 3.9 0.3 4.3 5.2 0.4/-3.10 -2.56 .41] 5.7 6.0| 6.32
04. Asks, initiates and terminates activity 98.2 49.3 8.2| 80.8 S56.4 6:7| 86.2 S58.2 7.2|-1.14 -.77 .33| 88.4 S54.5| |64
05. Prescents infommation, orcanizes 451.1 122.8 37.6/475.6 107.1 39.6/505.3 118.0 42.1f .73 1.56 .91|477.4 116.6| 1,31
06. Gives directions, camarcs during activity 51.9 42.8 4.3| 46.1 53.4 3.8| 37.8 44.9 3.1] -.41 -1.11 -.58| 45.3 47.0| 53
07. Criticizes pupils behaviour 15.0 18.0 1.2| 9.3 12.3 0.8/ 9.0 12.2 0.8(-1.27 -1.36 -.11] 11l.1 14.5f 1,31
Pupil 08. Answers question/clarifies, deronstrates 10.1 9.3 0.8 7.1 9.5 0.6/ 9.1 10.0 0.8|-1.14 =-.39 .71 &.7 9.6] .64
09. Pupil speaks spontanecusly, initiates 23.1 20.5 1.9 20.0 17.0 1.7} 16.2 15.3 1.3| -.58 -1.33 -.81f 19.8 17.7| .92
Teacher 10. Teacher follows pupils' activity, silent guidance 337.0 159.0 28.1/370.8 155.1 30.9(360.0 161.0 30.0| .75 .50 =.24/355.9 156.7| 28
11. Silent participation in novement activity 73.3 112.1 6.1 69.8 102.8 5.8] 62.8 104,1 5.8( -.11 -.11 .00| 70.9 174.9| g7
Other 12. Confused situation 16.3 12.6 1.4] 12.6 1.5 1.1} 12.4 1.1 1.0F1.45 -1.50 =.33| 13,8 7.5| 2.14
T200° I00.0|T200° 0.0 (1200 100.0 1200
II Pupils' collective movement activity/passivity and social access
Activity 1. Inter-pupil contacts and novement, space, time, energy restricted; 177.1 208.0 14.8{136.8 199.8 11.4[125.2 192.3 10.5[-.69 =-.90 -.20|146.2 198.6 .44
. g:y;_gpigm;mlﬁor movement free; range of ideas controlled| 452.3 270.2 37.7|488.0 285.4 40.7|5017.7 279.6 42.3| .44 .70 .24[4B2.7 275.5| .24
3. Inter-pupil oontacts free; range of ideas open 118.6 208.5 9.9| 97.0 193.9 &.1| 95.6 187.4 8.0 -.37 -.40 -.03/103.7 194.3 .10
4. Pupils' spontaneocus activity 7.1 18.9 0.6/ 5.8 18.6 0.1 4.0 9,7 0.3|-.25 -.72 -.42| 5.6 16.1 .22
Passivity 5. pupils follow instruction, demonstration 810.7 131.3 25.9]326.3 130.6 27.2|334.9 139.2 27.9| .41 .62 .22|324.0 132.3| .20
6. Pupils organize thamselves, assist in organization 107.2 53.2 8.9|125.6 63.4 10.5|114.3 63.4 9.5/1.09 .43 -.64|115.7 58.7 .59
7. pupils wait for turn 12,7 20.4 1.00 7.7 8.9 0.6/ 5.3 5.8 0.4}1.10 -1.76 -1.10| 8.6 13.4| 1.94
Other 8. Oonfused situation 15363 5.0 10(1):5 1;;68 1.6 1_0% 1;360 3.0 103:_(1) 1.36 -1.01 .36_112(})65 3.5} 1.19
III Social form
Situation 1. Oomplete class, uniform task 375.0 333.4 31.3/377.7 333.0 31.5[382.9 143.1 31.9| .03 .08 .05|378.5 331.8 .34
2. Divided class, uniform task 327.4 390.2 27.3|336.0 412.0 28.0(342.3 386.2 29.1 | .07 .12 .)1]337.6 331.8]| .18
3. Divided class, differentiated tasks 281.0 350.3 23.4]271.5 338.1 22.6/269.5 343,2 22.4 |[-,10 =,11 -,02|274.7 339.1( .76
4. Divided class, differentiated tasks distributed amongst groups & 107.3 177.4 8.9{107.8 185.1 9.0[100.6 18an.4 8.4 .01 -,13 -,14]105.3 178.5 .12
5. }fim";\i,';g;?*gork, uniform task 47.8 177.6  7.3| 88.7 175.6 7.4| Rl.3 161.3 6.8 | .02 -.13 -.15| 85.9 169.2| .13
6. Individual work, differentiated tasks 3.6 17.4 0.3] 3.0 1:4.7 0.2{ 2.5 12.0 0.2 |-.11 -.24 -.14] 3.0 14.6| .30
7. Other situation, confused situation }-7.9 21.3 m%_gﬁg_c} 15.7 10(1)31_;30_0 7.3 13(1)-%‘-.47 -.85 -.39 Ijé_gal 15.7 .38
6 observers x =p R 0.05
24 lessons xx = p 3 0,01
4800 6 scoond time units, tot. 28800 timev.units x = p S 0.001

(a0
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record the teacher's voice and the voices of the pupils, as was done
later (see Heinild, 1977). In the live situation the aspects of teacher
response behavior which are directed mostly to individuals may be easier
to recognize.

Thus the systematic observation of physical education classes using
the multidimensional category system PEIAC/LH-75 is possible with video-
recorded material as well as more sensitive observations in live situa-

tions.

Describing the Instructional Process
by Means of the Categories of PEIAC/LH-75

The data (the six observers' score distribution of every category
of the three clusters for the 24 lessons, 28,654 six- second time units
(T2)) were analyzed with respect to variation as a function of teachers
and frame factors by using analysis of variance (ANOVA) in which dif-
ferences between scores were estimated in terms of camponent wvariance.
Table 6 and Figure 12.

The score distribution clearly indicates that the teachers observed
consistently emphasized their own verbal behaviors (60% of the class
time) rather than nonverbal behaviors, and that most of the teacher talk
was "initiation." The predominant teacher verbal behavior was
"presenting information and organizing" (I/05). The variability of
teacher verbal behavior, "silent guidance" (I/10) and "silent participa-
tion" (I/11) fram class to class was high and related to pupil behavior
and especially to the content of instruction, i.e., the P.E. subject
area (Table 9). The variation of categories, e.g., the forms of verbal
initiation behavior was related to teacher sex (Table 7). The woman
teacher used more "initiation and termination of activity" (I/04) and
"command during activity" (I/6), which is typical of the "command
technique" of women's gymnastics. The interaction on the pupils' part
was mostly nonverbal (99% of the class time) and differed samewhat from
class to class. Interclass differences were to a considerable degree
related to certain frame variables, notably pupil variables, such as sex
and age of pupils (Table 8). Pupil speech behavior was mostly initiation.

With regard to pupil naowerbal participation, operatianal-ized as
novement activity/passivity and social access, PEIAC/LH-75 categories
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Table 6. Physical Education Interaction Process by Variables of the
PEIAC/LH-75: Videorecorded Material (T,), Means, Standard Deviations,

Range, Percentage

u=24 N = 144 N = 144 N =24
1200 time units
Cluster Categories X S [37) Max-Min )
I Teadhers “talk, movenent; puplls”talk; other
Teachec 0l. MAccepts, prailses, encourages 36.8 22.6 5.00 19.00-0.00 3.1
talk 02. Glves corrective fecdback, urges 67.3 44.4 9.00 46.00-0.00 S.6
03. Uses, developes ideas, novarent, tasks sugyested by pupils 3.8 3.9 0.00 9.00-0.00 0.3
04. Asks, inltiates and . terminates activity 80.8 56.4 10.00 53.00-0.00 6.7
05. Premants Information, organizes 475.6 107.1 78.00 126.00-27.00 39.6
06. Gives directions, connunds during activity 46.1 53.4 5.00 43.00-0.00 3.6
07. Criticizes pupils behaviour 9.4 12.3 0.00 12.00-0.00 0.8
Pupil 08. NMnswers question/clarifies, demonstrates 7.0 9.5 0.00 10.00-0.090 0.6
talk 09. Pupll speaks spontaneously, inifiates 20.0 17.8 2.00 21.00-0.00 1.7
Teacher 10. Teacter follows puplls' activity, silent guidance 370.8 155.1 57.00 156.00-10.00 30.9
silent 11. Sllent participation in novemnont activiuy 69.8 102.8 5.00 66.00-0.00 5.8
Other 12. Confused situation 12.6 1.8 2.00 6.00-1.00 1.1
100.0
184 Pupils' collective movenent activity/passivity and social aocess
Activity 1. Inter-pupil. oontacts and novesent, space, tine, enerqgy _
restricted; range of ideas controlled 136.8 199.8 1.00 142.00-0.00 11.4
2. Inter-pupil contacts and/or novenent free; r. of id. contr. 488.0 285.4 76.00 167.00-0.00 40.7
3. Inter-pupll contacts free: range of {deas open 97.0 193.9 0.00 129.00-0.00 8.1
4. Puplls' spontancous activity 5.8 18.6 0.00 18.00-0.00 0.4
Passivity 5. Pwplls follow instruction, dacnonstration - 326.3 130.6 56.00 105.00-7.00 27.2
6. bupils organize themselves, assist in organization 125.6 63.4 18.00 56.00-2.00 10.5
7. Pupils wait for tum 1.7 8.9 0.00 9.00-0.00 0.6
Other 8. Confused situation ’ 12.8 1.6 2.00 7.00-1.00 1.1
100.0
(984 Social form
Situation 1. Conplete cl-';xss, un{ form task 377.7  333.0 58.00 198.00-0.00 31.5
2. 0Divided class, uniform task 366.0 412.0 27.00 198.00-0.00 28.0
3. Divided class, differentiated tasks 271.5 338.1 3.00 161.00-0.00 22.6
4. Divided class, differentiated tasks distributed amongst _
grows & within group 107.8 185.1 0.00 107.00-0.00 9.0
S. Individual work, uniform task 88.7 175.6 0.00 90.00-0.00 7.4
6. Individual work, differentiated tasks 3.0 14.7 0.00 25.00-0.00 0.3
7. Other situatlon, confused situation 15.3 15.7 2.00 19.00-2.00 1.3
100.0

6 observers
24 lessons (20 minutes) N = 144
28 800 6 scoond tine uniws
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TABLE 7.
Significance of Differences between Means Estimated for the-Lessons .of
Two Teachers (Man-Woman) (-T2-)‘; t-test.
H Teacher t-test Fotes:
1.Man (N=12) 2.Women (N=12) |dif 1-2 tot. (H=24) |y,
Cluster Categories 3 S 3 ,s df:22 2 . d-"!lF
- - _ - .,
= e T t; pupils”talk; other 44.9 22.4 28.7 20.6 1.85 36.8 22.6 3.42
Teacher Ol. Accepts, praises, encourages 69.6 38.1 64.9 51.6 P25 67.3 44.4 64
02. Gives corrective feadback, urges 3.9 3.8 3.6 4.1 =.2 3.8 3.9 A2
~ s
03. Uses, developes ideas, mwement, tasks suggested by pupils 54.6 42.4 106.9 57.9 2.52 30.8 56.4 6.31%
04. Asks, initiates and terminates activity 484.0 119.9 467.1 97.2 -.38 475.6 107.1 14
05. Presents information, orcanizes 24,37 144 68.0 68.7 2.16% 6.1 53.4 oo X
06. Gives directions, caomards during activity 13.3 15.6 5.4 6.4 -1.61 9.4 12.3 2.57%
07. Criticizes pupils behaviour 6.1 10.7 8.0 8.6 .48 7.0 9.5 )
Pupil 08. Answers question/clarifies, demonstrates 26.5 17.1 13.4 14.8 -2.00 20.0 17.8 1.00
09. Pupil speaks spontaneously, initiates 389.8 . 176.8 351.8 135.0 -.59 370.8 155.1 .35
Ll
Teacter 10. Teacher follows pupils' activity, silent quidance 20.1 95.6 69.4 113.8 -.02 69.8 102.8 Ny
11, Silent participation in novement activity 12.3 0.5 12.8 2.0 97 12.6 1.5 91
Other 12, Confused situation 1200 1200‘
11 pupils' collective movement activity/passivity and social access
o 1. Inter 11 ocontacts ard ., , time, restricted; 59.7 95.4 213.8 2477 2.0].)c 136.3 199.8 1.05
range of ideas controlled 631.2 285.1 344.8 210.4 -2.80 488.0 285.4 7.84%
2. Inter-pupil ocontacts and/or moverent free; range of ideas controlle»
3. Inter-pupil contacts free; range of ideas open 95.4 232.8 98.7 156.2 .04 97.0 193.9 16
4. Pupils' spontaneous activity 10.0 25.7 1.5 4.9 -1.13 5.8 16.6 IPRE,
XX
Passivity 5. Pupils follow instruction, demonstration 2533 135.1 399.3 76.1 .26 32¢.3 130.6 0.0
6. Pupils organize themselves, assist in organization 131.9 59.4 119.3 69.3 -.48 125.6 63.4 DB
7. Pupils wait for turn 5.4 5.9 10.0 10.9 1.28 7.7 3.9 1.63
Other 8. Confused situation _]:_3-_1 2.1 12.5 0.8 -.99 12.8 1.6 .S0
1200 1200
III Social form
Situation 2 0’1 pi;:e :1"‘55' “’;mm ““‘S"k M4 291.5 380.9  383.3 .05 3777 3330 .22
. D ’ ta
s 270.0  335.1 402.1  432.8 .78 336.0  412.0 61
3. Divided class, differentiated tasks .
241.8 360.5 301.2 327.3 .42 271.5 338.1 .18
4. Divided class, differentiated tasks distributed amongst aroups &
within group 179.3 234.1 36.2 75.3 -2.02 107.3 185.1 i.07
S. Individual work, uniform task 115.8 206.5 3
6. Individual work, differentiated tasks C 0 61.5 142.1 =.75 88.7 175.6 .56
0.1 0.3 6.0 20.8
7. Other situation, confused situation 0 kE SR 14.7 97
13.5 22,2 12.2 0.6 ~.99 15.3 15.7 .98
12 o- ' 1200 x
6 observers X=p < 0.05 9‘ p ’g'o 05
24 lessons o« = p = 0.01 XS P 1001
4800 6 scvond time units, tot. 28800 timer.units o = p S 0.001 %o = p.= 0,001
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TABLE 8.

Significance of Differences between Mcans Estimated for the Lessons of

Three Crade Levels (Tz); t-, F-test.

Crade-levels ' o LS . R
Closter repries 1. Loe'level | 2. ;ue;a:ie 3. [{g,:i TLf 1-2 1e. -3 260 tot, :i: 3‘
N =38 . N =8 -8 L1:-1( df=14 | df=14| N = 24 -t
1 Teschers “talx, rovorent; pupils®talk; other X S X 8 X__s t t t i} s i
Teacher 01, Accepts, pralscs, crourages 3.8 129|369 2.2) 9.0 0.1 20| 36 | a6 | dee 22,6 .76
02. Cives corTective foodback, urges 59.9  20.9| 823 533 ) 59.6  47.5f 1.03| -.00 |-.89 |67.3 4. .66
0). Uses, dcvelopes idcas, movament, tasks suggested by puplls 6.9 47| 2.6 164 1.8 2.8 -2.407-2.607-.28 | 3.8 a8 suay%-
04, Asks, initiates and ‘terminates activity 91.9 52.3| 80.1 66.6{ 70.3 49.7| ~.38| -.81 [-.3¢ [80.8 s6.4 .28
05. Presents infoomation, organizes . 525.6 1Q9.1 | 456.)  89.6.) 444.7 115.6] ~1.39 |[-1.44 |=.22 H75.6 107.1 1.38
06, Gives dircctions, comardis during activity 56,6 10.2| 47,4 4820 M4 a1af ~30| ~26 [-58 |46.2 s34 .33
07, Criticizes pupils bebaviour 1.1 130 12,4 1381 0.8 L1 -y -:‘.@ 2,437 94 12| o1 %
Aupil 08, Answers question/clarifies, detOnstrates 15.6  12.6]| 2.5 J.of 2.0 1.5; S84 [-3.00 FL2L [ 200 sus| 7,81
09. Pupil spoaks spontancously, inltiates - 5.5 18,7 | 161 9.2 8.2  8.4] -2.63 [~3.76 F1.78 | 20.0 17.0] 9.3
Tescher 10, Tescher follows pupils' activity, silent!guidance 307.2 142,0 | 396.7  91.4'§408.5 208.6] 1.50 | 3.14 .18 370.8 155,1 1.03
11. Stlent participation in novorent sctivity 36,9 16| 53.5 90.6'|128.9 145.6| .49 | 1,56 |1.08 [ €9.8 102.8| 1,48
over 12, Confusad situation ) : _ 133 2 r%l‘l To0.s 112,10 0.4 ~1a4-1.29 [-61 12,8 1.5| 1.4
Pupila’ collective movorent pctivity/passivity ard scclal sccess | 20 - R : LY
Activity 1. Inter-ppll contocts and covareaty spocey tine, erergy restricted | 1i0. 102,0 |16, 24608 (1000 186.6] 2| ~ust |8 hoee sl - g
2. Intec-ppll  contacts am/or roverent fresy ramje of fdeas | 421,2 20a.9 |s16.4 2837 [s2004 38.3] .93 | .69 | .ot |eea.o 2654 a1
3. Inter-pupll contocts frcey ramge of idees open 29823317 {1104 1723 [151.0 282.2| 127 | 1,08 | L34 [ 97.0 1939  Leo
4, Pupils’ spontaous sctivity 13,0 .6 41 62| 0. 0u4| =78 [-1.15 F1.82 | s.a 186 1.00
Passivity S, Puplls follow Lnstnction, doronstration 388.1 2182 {274.8  98.4 |316.4 159.9] ~2.12% 1,02 | .63 326 130.6| 1,69
§. Puplls organize thomselves, assist In organization 179.1 708 [10.0 306 | 86,6 40.3| ~2.00%|-3.18 F1.30 [125.6 3.4 | g.01
7. Puplls selit for tum 7.5 5.0 7.6 8.6 8.0 12,7 o4 0 ) 07 7.7 s .62
8. tion . . 5 g =67 |- =
ouer Confuscd situa b ég 4 2.4 ﬁ;_ga; 1.2 ‘1_;%0‘2 0.7 €7 [-1.28 +1.04 _1121&% 1.6] 1.01
11 soclal form '
Sttustion 1. Complete class, unlform task J15.1 255.1 §485.0 431.5 ]332.9 305.2] .96 | 13 [-.81 {377.7 3330 .61
2. Dividcd class, unifom task 17,2 420.2 (286.8 420.5 [294.1 429.4] ~.%6 | ~.82 | ~.06 [336.0 412.0 02
). Dividcd class, differentiatod tasks . . .
4. Dividcd class, differentiatod tasks distributad aromst groups A 296.4 19,1 R13.2 2449 3049 385.8| =.50 o el AR 0.
s1thin qrovp . 47.6  94.5 | 92.5 197,85 [183.0 231.9| .58 | 1.8 | .e4 {107.8 185.1| 1.12
2: :::::x} ::’: ZT??Z,”an?Z’Cm tasks 62.9 '165.4 4110,0 204.1 | 93.1 176.0 .81 | .38 | -~.18 ( 8A.7 175.6 BY
e sttt 9.0 255 | 0.1 0.4 | 0,0 0.0] =95 1,00 100 | 3.0 147 .99
| l22010,6 27.2 %,54 027 1J52E>'<7° 0 .96 |=1,00 11,42 %Bz 15.7 .96
x = p 20,05 ' -
6 otservers xx = p ¢ 0,01
24 lessons (20 minutes) Naldd oox = p 40,001

4800 timc units, tot. 28800 time units,
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TABLE 9.

Slygnlflcance of UIlfferences belween Means EKstlmated for Lhie Lessons of

Four Subject Arcas of P.,E, (TZ); t-, F-test.

Subject area - t-test . P
]
1. 2,4 J.Rytmic |4. Ball dif, |dif. | dif. hdif. Hif. Kdif. | eot.
Cluster Categories Oymmastics |Apparatus |mOverent gares 1-2 1=) j1-4  |2-3 [2-4 |34 df= 3
Ne=6 Na=6 N=6 N =6 [df=10]df=10]df=10 jdf=10[df=10 ki£=10 [N = 24 ar=20
{ Teachers “talk, movorent; pupils”talks other X S X -5 X S X S t t t _ ';Q tx e X s i
Teacher 01, Accopts, pralses, ecourages 4.8 21.9| $3.8 16.6 21.0 14u4f 24.5 20,3 .53|-2.50|-1.19|-3,.661-2.74| .34 | 36.8  22.6 .72 ®
. XX
02, Gives corrective fecdback, urges 5500 16.3[127.7 42,2 39.3 2).9| 47.0 21.7 3.93[-1.32 -.72[-4.46 -¢.16| .58 67.3 4.4 [12.92
0). Uses, developes idecas, movament, tasks suggested by pupils 3.7 3.8 3.2 3. 6.2 5.9 2.0 L.y -25 .89 -1.92 1.12) -.86/-1.75| 3.8 3.9 1.26
04. Asks, initiates and terminates activity 140.9 35.4[ 35.5 14.9 81.7 65.5| 65.0 42.3-6.74|-1.95(-3.37| 1.68| 1.62| =.52[80.8 S6.4 [ 6.267
05. Presents Infommation, organizes 488,8 90.6/546.1 75.6{420.3 102.6] 446.9 132.1f 1.19|~1.23 -.64[-2.12[-1.60} .39 475.5 107.1 | 1.7}
06. Gives dircctions, comards during activity 105.0 81.8] 30.5 12.8 30,0 22.4| 19.0 11.§-2.20|-2.17|-2.55| -0.5{-1.63|-1.07| 46.2 534 | 5,07
07. Criticizes pupils behaviour 12,2 17,2 8.7 10.3 12.0 15.0 4.5 4.8 =-.43| =.02[-1.05| .45 -.90|-1.16| 9.3 12.3 .48
Pupil 08, Ansvers question/clarifies, doronstrates 11.8 16.1 3.8 -2.85 6.5 9.9| 6.0 3.7 -1.20( -.69| -.86| .64 1.18] =22f 7.1 9.5 .73
09, Pupil speaks spontanmously, initiates 20.8 21,7| 28,5 18.4 15.3 12.1f 15.2 15.5 68| =o54| 22 -1.46/-1.3¢ -.02{ 20.0 17.0 .19
Teacher 10, Teacher follows pupils’ activity, silent quidance 235.5 79.7(328.2 64.3 384.3 105.0535.2 179.8 2.22| 2.77| 3.73| 1.12| 2.65| 1.77{370.8 155.1 7,07
11. Silent participstion in noverment activity 66.0 42.9| 21.8 29.5171.2 163.8| 20.0 31.0-2.08| 1.52|-2.13| 2.20] -.10{-2.22| €9.8 102.8 | 3.95 %
Other 12, Confused situation 12.5 0.8 12.2 0.4 12.2 0.4 13,4 2.8 -.88( -.88) .70| .00 1.01| 1.01} 12.6 1.5 .82
1 Pupils' collective movorent activity/passivity and social access /1200 1200 4200 1200 1200
. x x X !

CSSAG 0 f,:f;:‘g‘;?iéwm;n“‘m"lf’; rovorent, spoce, time, energy restricted) | 31y 5 2835 6.2 1.1 43.0 85.2(186.3 158.7 -2.64 |-2.22| ~.94| 1.08| 2,77 1.95[136.8 1998 | 417 %
2, Inter-pupil contacts and/or moverent free; range of ideasantrolled  3¢a,9 299,8(648.0 201.8 388.8 287.3|546.3 312.B[ 1.89 J2| 1.00/-1.1] -.67| .3h[488.0 285.4 [ 1.3
i 17.8 38.5| 19,9 48.6347.9 261.2| 2.7 5| .08 3.06| -.96| 3.02| -.86[-3.2¢| 97.0 193.9 | 4 3,
4. Puplls® spontancous activity 1.3 2.4]15.3 3721 s.8 6.8 0.5 0.8 .92]1.53| -.80| -.62| -.98|-1.91| 5.8 18.6 | .78

Passivity 5. Pupils follow instruction, daronstration 378.0 100.4|347.3 159.0{ 283.2 115.8[296.8 150.7| -.40 F1.52|-1.10] -.80 -.56| .18/326.3 130.6 | .65
6. Pupils organize thomselves, assist in organization 103.2 49.4]148.0 B9.5102.2 54.5/149.2 50.6/ 1.07|=.03| 1.59[-1.n7} .03 | 1.55/125.6  63.4 | 1.06
7. Puplls weit for turn 6.0 S.1| 2.5 2.8 16.8 12.4] S.5 5.9/-1.47|1.98| -,16| 2.76| 1.13[-2.02| 7.7 8.9 | «.u©

Other 8. Confused situation 13,3 2.8]12.8 1.0| 12,3 0.8 12.7 1.2] -.41|-.84| =53 -,96| -.26| .56| 12.8 1.6 | .38

* \

(1. Social form 1200 +1200 1200 2200 1200

S{tuation . Camp task . -3 -3 ¢
; ) 1:: :1”" “’;“m N 699.8 444.0(327.5 125.7(407.7 207.3| 75.7 120.0|-1.98 F1.46 13,31 | .81[-3.45 |-3.34[377.7 3330 | 5,85
. ta .

ot € ass, uniiom tas 315.0 345.0| 42.4 92.0/179.5 206.6[807.3 459.0(-1,87 | ~.83 | 2.10| 2,43} 4,00 | 3.06{336.0 412.0 [ 7,007
J. Divided class, differentiatcd tasks :
52,2 127.8[760.9 164.1}174.5 244.7| 98.5 183.0| 8.67 [1.09 | .51|4.97[-6.78 | -.61]271.5 338.1 19,59
4, Divided class, differentiatcd tasks distributed aromgst qroups o .
within qroup i 120.8 134.2 41.8 75.3| 64.2 157.2(204.2 300.6|-1.26 | =67 | .62| .31) 1.28 | 1,01/107.8 185.1 | .30
S. Individial work, uniform task 5 - 00¢
i R R S 0.0 0.0| 2.7 6.5349.7 180.9| 2.3 5.7| 1.00 |4.73[1.00| 4.73)| ~.09 [~4.70] 88.7 175.6 [22.15
0.0 0.0] 0.6 0.0 12.1 29.3| 0.0 o0.0] 0.0 |1.02| .00F1.02] 0.0 [-1.02] 3.0 14.7 [ 1.03
U0 Gl A B Gl R BT 1.2 0.4/ 24,8 31.4| 12,0 2.8 12,0 o0.0f 99| .45 fr.00] -.97| -1.00]-1.00 15,3 15.7 | .99
- 1700 : /700 {
X 1200 _
x =p =0.05 ’
6 cbservers xx = p = 0,01

24 lessons (20 minutes) N=114

4164 6 scc. time units, tot. 28800 time units.

ox = p = 0.00)

._66_
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clearly indicated that the interaction on the pupils' part was mostly
"collective movement activity" (60% of the class time), or preparation
for it by "following instruction" (II/S) or "organizing themselves"
(II/6) (30% of the class time). Pupils' movement activities were
respanse behavior, also characterized by teacher initiation as analysed
by the social access categories. This was emphazised in movement activi-
ties where "inter-pupil contacts and/or novements are free but the range
of ideas is controlled" (I1II/2) (40% of class time). The use of the
pupils' own ideas in movement activity was strongly related to certain
frame variables, such as the P.E. subject area. (Table 9.)

The variability of the social form, division of labor and respansi-
bility, fram class to class was typical (Table ¢ and Figure 12). The
predaninant social form (39% of the class time) was "camplete class,
uniform task" (III/1), which was used, e.g., in situations where pupils
are following instruction. However, the use of other social farms (e.qg.,
divided class) was also very camun, with a uniform task (28% of the
class time) as well as with different tasks (22% of the class time).
Individual work, especially with differentiated tasks, was used rarely.
The distribution of the social forms was straongly related to the content
of instruction, i.e., the P.E. subject area.

In describing the instructianal process using the categories of
PEIAC/LH-75, twenty-two statistically significant differences as a func-
tion of frame factors were found in the 27 categories: four between the
two teachers observed, five between grade levels (related to pupil
behavior), and thirteen between the different P.E. subject areas.

Of the four categories describing differences between the two
teachers, two were in the area of "teacher's verbal /mawvertal behavior, "
and two in the area of "pupil collective movement activity/passivity."
These variables appear to be related to teacher education, which is
sanewhat different for wamen than for men.”  They reflected the charac-
teristics of teacher initiation behavior (i.e., c«camand technique). The
instructicnal process was very sensitive to different frame factors,
such as pupil behavior. These differences were reflected both in teacher
respanse and in initiation behavior, and most clearly in categories
describing pupils' initiation and respnse behavior.

The subject area differences were statistically significant in half
of the 27 categories. In most categories describing "division of labar
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and respansibility" and in half of the categories describing "verbal
behavior, " differences were statistically significant (Table 9). Also in
three categories describing "pupils' collective activity/passivity," one
finds statistically significant differences between mean scores of
instructional process with different content.

These are structural characteristics of the instructianal procesas
described with the three aspects of PEIAC/LH-75. Mbétly they describe
general features. The results are not very reliable, however, because
sane of the variables were used infrequently and the number of soores
was low. In the next step, an attempt was made to analyze the sequential
tendencies of the instructional process.

Matrix Analysis of Sequence Patterns
in the Instructicnal Prucess

The matrices of the three clusters camputed fram the same data are
presented as absolute frequencies and percents in Table 10, and as
millage matrices in Table 17. The millage matrices describing the inter-
action process fram the perspective of two teachers, three grade levels
and four P.E. subject areas are presented in Tables 12, 13 and 14
respectively.

In the intepretation of the results, a flow-card description (see
Flanders, 1970, pp. 115-120) was drawn of the matrices and the cell
frequencies were used to support theoretical speculations. In  this
context, instructicnal process means the transition of the system fram
ane state to another as a function of time. Transitions are sequence
pairs with different numbers, steady states are sequence pairs with the
same number. The cancept variety refers to the total mumber of different
configurations which occur in a gymnasium. The cancept sequence refers
to how many different confiqurations occurred in a given time period.
Decoding a matrix attempts to recreate those aspects of the original
instruction which were encoded by building a description of process.

In a flow diagram, knowledge of the clockwise rotation of events
and the differences between colums and rows are essential. The steps
used in analyzing the three cluster matrices are as follows:
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1. Search for the highest cell frequency as the starting

point, and ...

2. ...locate the event which is most likely to flow (is

located) by inspecting the row which is designated by
the secand number in the address of the starting cell.

3. Lock in the row designated by the number in the address

of the cell just marked.

4. Search for the next most frequent event what will be

found, as before, 1in the row designated by the secad
nunber in the address of the present cell.

The flow diagram can be used to help clarify the sequence and to
make the matrix display more understandable. Each cell of the inter-
action matrices and millage matrices indicates how many times in general
the system has shifted fram the state represented in the row to a state
represented in the colum in question.

These transition frequencies were denoted by decoding the matxices
in terms of patterns. Of particular interest was the number of different
canfiguration pairs which ocaurred in general in the 24 P.E. lessans,
and the total number, or variety, of different configurations in the
matrices of the three clusters.

There was a great variability between the clusters of transition
cells and steady state cells. On the average, 50% of all sequence pairs
in the diagonal in the first cluster were in the steady state cells,
more than 80% in the secand cluster, and 90% in the third cluster. Thus,
the tempo of transition was quite different for these different aspects.
The critical decisions made by the teacher are thus strongly related to
the time factor. In the first cluster, the "teaching" (5-5) and "silent
guidance" (10-10) categaries contain the highest percent of scores, more
than half of which are in the steady state cells. The txransitians in the
other categories are not so stragly centralized to these cells (see
Tables 10and 11). In the secand cluster, the most daninant steady state
cells are "activity 2" (2-2) and "following instruction" (5-5), with
more than 90% of the txransitions in these categories found in these
cells. Also in the third cluster, more than 95% of transitions are in
the steady state cells.

In these situational settings, the critical teachirg behavior is
analyzed by ocbserviarg critical transitions, i.e., sequence pairs with
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Table 11. Millage Matrices for Episodes by Category with Transition
Cells and Steady State Cells: Videorexmrded Material (Tz)
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different numbers. It is probable that, in Cluster I, the most important
decisions of the teacher occur in certain rows (nine and ten) and
colums (one through seven). The tallies in these cells represent the
first verbal reaction of the teacher at the mament when a student stops
talking or moving. In Cluster II, the tallies in the cells formed by
the intersection of rows three and four and columns five to eight
represent the first collective passive behavior after pupils' collective
activity in which pupils were initiative. In the third cluster, all
tallies in the cells formed by rows three, four and five and column one
represent the reaction of the teacher to direct the camplete class and
to make decisions amnected to the next transition ancermimg division
of labor and respansibility.

- In the first cluster, one distinguishes four different patterns
representing the teacher's verbal /nonverbal critical behavior. The most
doninant pattern is the "silent guidance, a long teaching" pattern (10-
10, 10-5, 5-5, 5-10). The second pattern is "silent guidance" and
"stopping acti&ity, teaching - starting activity, a short drill" (10-10,
10-4, 4-5, 5-5). In the third pattern, "command, teaching during
activity" (6-6, 6-5, 5-5, 5-6) is found. The fourth critical sequence
pattern is "silent guidance, corrective feedback, silent guidance" (10-
10, 10-2, 2-2, 2-10). In general, teacher verbal initiation was a
dominating characteristic, but one could also recognize the use of
patterns describing teacher respanse behavior.

In the secand cluster matrix, the variety of different configura-
tions describing pupils' participation was not as great. In the clock-
wise flow, we can distinguish the most daninant pattern, a long "pupils'
movement activity" period with "inter-pupil cantacts and/or movement
free, range of ideas in movement activity controlled, instruction
following, pattern (2-2, 2-5, 5-5, 2-5). In the second orbit, a
"pupils' movement activity with total control, instruction following,
organizing" pattern (1-1, 1-5, 5-6, 6-6) is found. The third critical
sequence pattern is "pupils' collective activity with inter-pupil con-
tacts free and range of ideas open, instruction following" (3-3, 3-5, 5-
5, 5-3), and "pupils' spontaneous activity, pupils organize them-
selves, pupils follow instruction" (4-4, 4-6, 6-6, 6-5).

In the matrix of the third cluster, describing the flow as dif-

ferent social forms used in classes, observations are centralized in the
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steady state cells (90%), and the variety of different canfigurations is
low aapared with the other clusters. The most dominant sequence pattern
is the use of "complete class with uniform task, divided class with
uniform task" (1-1, 1-2, 2-2, 2-1). The first critical sequence pattern
is "differentiated tasks, camplete class, uniform task" (3-3, 3-1, 1-1,
1-3); the second, 4-4, 4-1, 1-1, 1-4; the third, 5-5, 5-1, 1-1, 1-5; and
the fourth, 5-5, 5-2, 2-2, 2-5. Thus the sequence patterns describe
mostly teaching for all, then division of labor and responsibility in
different forms. In describing the flow of critical sequence patterms,
such as in the cells formed by rows 3-4 and columns 1 and 2, "divided
class, differentiated tasks" are distributed amongst groups and within
groups. In row 5, "individual work, uniform tasks," cell 5-5, the
sequence, the number of different canfiguration pairs and the variabity
seem to be higher than with other, more direct social forms. The situa-
tion is thus more variable and nondirective. However, in general, the
critical teaching behavior described by the cell frequencies was
characterised by directness in this sample.

The Camparison of Sequence and Variety Across Class Time as a Function
of the Teacher

The millage matrices by clusters computed from the scores of 12
lessons for each of two teachers rated by six observers (T2), each
containing 14,328 six-secand time units are presented in Table 11. Rows
have been singled out representing categories in which significant
differences in marginal frequencies between teachers were formed The
arrows are intended to help clarify differences in mean sequences in the
three cluster matxrices.

The dondnant critical sequence patterm in the first cluster matrix
for the male teacher is "silent guidance, present information, silent
guidance" (10-10, 10-5, 5-5, 5-10), whereas for the female teacher it
is a "silent guidance, terminates activity, present information,
initiation of activity" pattern (10-4, 4-5, 5-5, 5-4). The second dif-
ferent critical pattern for the waman teacher is "teacher gives direc-
tion, commends during activity, gives information, follows pupils'
activity, silent" (6-6, 6-5, 5-4, 4-10), and for the man "pupils'
verbal intiation, teaching" (9-9, 9-5, 5-5, 5-9)and "silent participa-
tion, teaching" (11-11, 11-5, 5-5, 5-11) patterns. The variety of tran-
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sitions and configurations was greater for the woman teacher as
described in the sequence matrix of the first cluster.

In the second cluster, the daominating critical sequence pattern for
the man teacher was "pupils' collective movement activity where inter-
pupil contacts and/or movement free range of ideas controlled, pupils
follow instruction" (2-2, 2-5, 5-5, 5-2). For the woman teacher the
pattern was "pupils moving collectively, inter-pupils follow instruc-
tion, range of ideas controlled" (1-1, 1-5, 5-5, 5-1, 1-1, 1-5). The
variety of configurations far the waman teacher was greater than for the
man teacher.

In the third cluster, the most dominant sequence pattern for both
teachers was "complete class, uniform task, divided class, uniform
task" (1-1, 1-2, 2-2, 2-1). For the man teacher, the critical sequence
pattern 4-4, 4-1, 1-1, 1-2 was common as was the pattern 2-2, 2-5, 5-5,
5-2. In general, the variety of social forms configurations and non-
directiveness reflected through division of labor and responsibility
were higher for the man teacher.

In general, the behavior of the two teachers of the sample was
quite homogeneous. It was evident that they were rather flexible. The
critical sequence pattern varied according to clusters. However, the
differences in directiveness were discernible. The behavior of the man
teacher was less directive than that of the woman teacher. These dif-

ferences appear to be related to differences in teacher education.

The Camparison of Sequence and Variety Across Class Time as a Function
of Grade Level

The millage matrices camputed by clusters fram 8 lessans of three
grade levels rated by six observers (Tz), each containing 9,552 six-
second time units, are presented in Table .13 Some rows representing
categories in which significant differences were found between grade
levels have been identified. The arrows are intended to help clarify
differences in the critical sequence patterns of the three clusters.

In the Cluster I matrix, the lower grade level shows as daminating
critical sequence patterns "silence, information, silence" (10-10, 10-5,
5-5, 5-10) and "silence, stop activity, information" (10-10, 10-4, 4-5,
5-5). The more specific critical patterns are "silence, cammand,
silence" (10-10, 10-6, 6-6, 6-10); "pupil initiation, teacher informa-
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tion, pupil initiation" (9-9, 9-5, 5-5, 5-9); and "pupil initiation,
teacher feedback, teacher information, pupil initiation" (9-9, 9-2, 2-5,
5-9).

In the middle grade level, the critical dminating sequence pattern
was "silence, corrective information, silence" (10-10, 10-5, 5-5, 5-10).
The more specific patterns were "silence, feedback, silence" (10-10, 10-
2, 2-2, 2-10) and "teacher participation, information, teacher partici-
pation" (11-11, 11-5, 5-5, 5-11). Thus, there was more silent guidance,
feedback, and teacher participation/information than in the lower grade
level.

At the upper grade level, the most douinant critical patterns are
the same as at middle grade 1level, i.e., 10-10, 10-5, 5-5, 5-10 and
10-10, 10-2, 2-2, 2-10. The more specific critical sequence patterns are
"silence, teacher praises, silence" (10-10, 10-1, 1-1, 1-10); "teacher
participation, information, teacher participation" (11-11, 11-5, 5-5, 5-
11); and "teacher participation, pupil ideas, teacher feedback" (11-
11, 11-3, 3-2, 2-2). Thus, again there was more silent guidance, more
teacher participation, short feedback and use of pupils' movement ideas.
At the upper grade level, the variety and the total number of different
configuratians used increased, which indicates a decrease of directive-
ness in verbal-nonverbal teaching behavior.

In Cluster II, the same characteristics of change were identified
in the analysis of pupil collective activity/passivity sequence
patterns. The dominant critical sequence pattern in all grade levels was
"pupil collective activity in which inter-pupil contacts and/or movement
are free, range of ideas are restricted, and pupils follow instruction"
(2-2, 2-5, 5-5, 5-2). Typical at the lower grade level were the sequence
patterns 2-2, 2-6, 6-6, 6-2 and 6-6, 6-5, 5-5, 5-6, indicating direc-
tiveness in activity and in preparations to activity. For the middle
grade level, a specific critical sequence pattern was a "totally
controlled movement activity, organizing" patterm (1-1, 1-6, 6-6, 6-
2), indicating directiveness in different forms. A specific critical
pattern at the upper grade level was "pupils collectively moving with
free contacts, using open ideas, and following instruction" (3-3, 3-5,
5-5, 5-3).

In Cluster III, the dominating social form pattern was "divided

class uniform task, complete class uniform task" (2-2, 2-1, 1-1, 1-2).
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Specific critical sequence patterns were formed by grade level: the
lower grade level, 2-2, 2-3, 3-3, 3-2; the middle grade level, 5-5, 5-1,
1-1, 1-5; and the upper grade level, 4-4, 4-1, 1-1, 1-4. The sequence
and variety of the division of labor and responsibility increased as a
function of grade level.

In summary, the sequence and variety increased as a function of
grade level and were related to pupil behavior. In addition, the
critical sequence patterns in all clusters changed and were charac-

terized by directiveness.

The Camparison of Sequence and Variety Across Class Time as a Function
of P.E. Subject Areas

The millage matrices camputed by clusters fram 6 lessons of four
P.E. subject areas, rated by six observers (T2), each containing 7,164
six-second time units, are presented in Tables 14a, b and d. The rows
that are outlined represent the categories in which statistically
significant differences were found between the four different subject
areas. The category with the greatest difference is marked with a heavy
line. The critical sequence patterms and the differences between them

are marked with arrows.

These graphic tables are used to illustrate the next step in which
the results were analyzed by using the major PEACH/LH-75 parameters
campiled fram these matrices. With the millage matrices, however, the
critical sequence patterns are not discernible because there are only a
limited number of time units and the information was computed from
repeated measures. Therefore, the indices were also used to reduce and
concentrate this information.

Summary

In each of the sequence patterns presented and discussed so far,
decisions were required of the teacher for critical transitions, that
is, sequence pairs with different numbers. In steady state cells
sequence pairs have the same number.

The sequence and variety in the three cluster matrices were dif-

ferent, as expected. In Cluster I, more than one half of all sequence
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Table 14a.Millage Matrices for Episodes by Four Subject Areas of
Physical Bducation

A. Gymastics (N=6 Lessons)
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B. Apparatus (N=6 Lessons)
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Cluster [: 'Bacher talk, movewent, pupils talk, other
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Cluster I:
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Pacher talk, moverent, pupils talk, other
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Table 14d (cont.)
D. Ball Games (N=6 Lessons)
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pairs were in steady state cells, in Cluster II more than 80%, and in
Cluster III more than 90%. The critical decisions concerning social
- form, division of labor and responsibility, and the forms of pupil
collective activity/passivity were the general daminating aspects when
teaching behavior was analyzed.

The two teachers were quite homogeneous but flexible. The sequence
and variety were related to different aspects. However, the man teacher
was in general less directive. Changes in critical teaching behavior
appeared as functions of grade level. The directiveness of the teacher
decreased as the age of pupils increased. At the same time, the
teacher's silent guidance, participation, use of pupils' ideas, and
pupils' responsibility increased, as did the variety of critical
sequence patterns.

The interpretation and comparison of matrices describing the
instruct_:ional process in different content areas of physical education
are made in the next step. The results of the major PEIAC/LH-75 para-
meters, computed from the primary and secondary information of these
matrices, are presented and discussed. The displays presented in the
four parts of Table 14a, b, ¢ and d are used to enhance and clarify

this discription.

Describing the Instructicnal Process with the Major
PEIAC/LH-75 Parameters and Indices

Further analysis included a cawparison of the means of each inter-
action process across class time with PEIAC/LH-75 parameters (Table 3,p.
79). The indices are based on unit coding and the statistical procedures
are based on category frequencies, percents and ratios. These are com-
puted separately fram matrices of the three clusters. The significance
of the differences between the means of PEIAC/LH-75 indices as a
function of frame factors (teacher, grade level and P.E. subject areas)
was estimated by using the Mann-Whitney U-test and the rank order was
determined by functions of variability. The results are presented in
Tables 14, 15 and 16, and the statistical differences of the means of
PEIAC/IH-75 indices by frame factor are summarized in Table 18.

The indices were used to reduce the data and to give a concentrated
picture of the elements of this category system grouped into three

clusters.
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Variation of the Means of PEIAC/LH-75 Indices as a Function of the
Teacher

The significance of differences between indices estimated for the
12 lessons of the two teachers, rated by six coders (T2), and containing
14,328 six-second time units, are presented in Table 15-

The differences of the two teachers' initiation/response behavior
were reflected in pupil behavior. The "pupil verbal initiation ratio"
(PVIR), "monverbal initation ratio" (PIR), and percent of "pupil ocollec-
tive movement activity" were higher for the male teacher than for the
female teacher. The differences in the means of these indices were
statistically significant. On the other hand, the "teacher question and
activity initiation/termination ratio" (TQAR) and the "pupil o©ollective
following instruction, organizing ratio" (PIOP) were higher for the
female teacher. The differences in the means of these indices were also
statistically significant. The "teacher respanse ratio" (TRR), based on
verbal behavior, was only slightly higher for the man teacher than for
the waman teacher.

Variation of the Means of PEIAC/LH-75 Indices as a Function of Grade
Level

The significance of differences between indices as estimated for
the 8 lessons of three grade levels, rated by six coders (T,), and
cantaining 9,552 six-secand time units, are presented in Table 16.

The differences between the instructional processes of the three
grade levels were clearly recognized in the parameters describing the
general features of the use of time, such as the indices describing
pupil verbal/ncnverbal behavior and pupil ool lective movement activity/
passivity. The percent of class time used for "pupil talk" (PT)
decreased at the middle and upper grade levels (from 4% to 0.86%),
whereas the amount of "teacher's silent guidance and participation"
(TSPGR) increased (from 23% to 44%). At the middle and upper grade
levels, the "teacher verbal praise ratio" (TPR) increased. The dif-
ferences in these indices were statistically significant. The percent of
"pupil oollective activity" (PCA) increased at the middle grade level
(51% to 663), whereas the ratio describing pupil collective passivity,
in which the "pupils follow instruction, organize themselves" (PIOR),

decreased (47% to 32%). The differences between these indices were
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Table 15, Significance of Differences between PEIAC/LH-75 Indices
Estimated for Two Teachers (Man-Waman) (T,), Mann-Whitney U-test

Differences:

Teacher 1. Teacher 2. M wii U-test
No Symtol Name of Index (N=12h) Rank (N =12 h) Rank 1. = 2.
z
1 TT Percent teacher talk 58.17 2 62.35 1. -0.98
2 PT Percent pupil talk 213 L. 1.79 2 -1.36
3 TSAR Teacher sustained activity ratio 53.04 P 56.62 155 -0.64
[} TSGPR Teacter silent guidance and i
participation ratio 39.88 1. 36.13 2. -0.58
S TRR Teacher cespmse ratio 30.57 L. 28.14 20 -0.17
6 TOAR Teacher question and activity i xx
{nitiation-termination ratio Y 2 LT = 2
7 CCR Content emphasis ratfo 45.11 2. 48.07 1. -0.35
8 PVIR Pupil verbal initiatlon ratio 81.33 1. 62.65 2. -3.33°
9 PIR Pupll initiation ratio (verbal _ x
and rorverbal) 94.57 1. 77.85 25 1.85
10 TrR Teacher praise ratio 717,22 2. B84.07 IS -0.61
11 PCA Percent pupil collective activity 66.69 . 55.18 2. -2.54°%
12 PSIR Pupll sustained activity ratio B86.48 1. 82.22 2. &11.56
13 PSAR Pupil social access ratio 13.24 %1 15.20 i =0.29
14 PTOR Pupil oollective following = xx
{nstnction, organd zing ratio 32.27 2 43.43 l. 2.48
15 SGWR Pupil soclal group work ratio 35.65 1. 6.26 2< -0.46
16 PIWR Pupll {ndividual work ratlo 9.81 e 5.7 2 -0.34
17 SFVR Social form variability rat‘o 7 1. 7 2 -0.06
18 SSER Sustained social form ratio 97.38 2. 97.65 L. -0.96

6 observers

Levels of significance

N - 14328 6 second. time units

X p < 0.05
XX p < 0.0l
x = p <9.00

1



Table 16, Significance of Differences between PEIAC/LH-75 Indices Estimated for Three Grade Levels (T»), Mann-Whitney
U-test

Mann—whi tney U-test

lower level 1. Middle level 2. Upper level 3.
Differences:
No Symtol Name of Index (N=8h) Rank (N=8h) Rank (N=8h) Rank 1. -2. 1.-3. 2.- 3.
z z z
1 'IT Percent teacter talk . 66.19 )15 60.13 21 54.46 3. -1.26 -1.58 -0.42
2 pr Percent pupil talk 4.28 1. 1.64 2. 0.86 3. -2.63%  -3.057°F -1.68"
3 TSAR Teacher sustaincd activity ratio 53.06 20 50.23 3. 61.20 )15 -0.42 )Lkl -1.79%
4 TSGPR  Teacher silent guidance and _ X _ X _
participation ratio 23.90 215 40.96 235 44.78 g 1.68 1.79 0.74
5 TRR Teacher response ratio 26.64 38 27.74 28 33.09 315 -0.11 -1.47 -0.74
6 TOAR Teacher question and activity _ _ _
initlationtemination ratio 14.88 236 14.94 115 13.64 2J5 0.53 0.53 0.21
7 CCR Content amhasis ratio 51.71 15 44.92 735 43.13 3. S1I837 -1.58 -0.42
8 PVIR Pupil verbal initiation ratio 69.44 2 17.83 3 80.49 g -0.79 -0.74 -0.32
9 PIR Pupil initiation ratio (verbal _ _ _
and nonverbal) 76.43 2. 32.25 30 99.95 AP 1.16 1.26 0.11
10 TPR Teacher praise ratio 48.25 3 74.87 245 98.73 1. -1.47 -2.80°%  -2.70
11 PCA Percent pupil collective activity 51.24 2Js 66.49 ilg 65.06 735 -2.31%  -1.89% -0.37
12 PSAR Pupil sustained activity ratio 83.11 313 84.10 2. 85.85 )15 -0.42 -0.84 -0.21
13 PSAR Pupil social accesas ratio 6.99 3 14.42 2f 19.46 1. -0.74 -1.00 -0.54
14 PIOR Pupil oollective following - > X R
{nst ton o izing ratio 47.51 1. 32.30 98 33.76 245 2.31 1.89 0.32
15 SQYR Pupil socilal group work ratio 29.20 3. 38.51 2. 41.07 1 -0.53 -0.63 ~-1.47
16 PIWR Pupil individual work ratio 6.10 g 9.27 1P 7.84 2 -0.72 -0.72 -0.14
17 SFVR Social form variability ratio 7 ) L5 7 e 6 215 -0.49 -0.50 -0.00
18 SSFR Sustained social form ratio 97.25 3l 97.69 1y 97.60 2 S 5ol -0.32 -0.32
6 observers level s of significance
N = 9552 6 second time units x =n <0.05

xx =p < 0.01
ox = p < 0.001

—6LL-
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statistically significant. The "pupil individual work ratio" (PIWR) was
at its highest at the middle grade level, but the differences in this
variable between grade levels were not statistically significant.

Variation of the Means of PEIAC/LH-75 Indices as a Function of the Con-
tent of P.E. Subject Areas

The significance of differences between indices as estimated for 6
lessons of four P.E. subject area, rated by six coders (T2), and con-
taining 7,164 six-second time units, are presented in Table 16. Dif-
ferences in indices were stxungly related to the content of the subject
areas. Fourteen of the eighteen indices produced statistically signifi-
cant differences. These will be presented by referring to the rank
order of the indices.

The percent of class time devoted to "teacher talk" (TT) was
highest (71%) in gymnastics and lowest in rhythmic movement expression
(50%) and ball games (51%). Both the "teacher sustained activity ratio"
(TSAR) and the "teacher silent guidance and participation ratio" (TSGPR)
were highest in ball games and rhythmic movement expression and lowest
in gymnastics. The "teacher response ratio" (TRR), which was adapted
from Flanders' ID-ratio, was highest in gymnastics, second highest in
apparatus and lowest in ball games.

Typical of gymnastics was a high percentage for the "teacher ques-
tion, activity initiation and termination ratio" (TQAR). This ratio was
secand highest in rhythmic movement expression and lowest in apparatus.
The "content emphasis ratio" (OCCR) was highest in gymnastics and secand
highest in apparatus and lowest in rhythmic movement expression.

The "pupil verbal initiation ratio" (PVIR) was highest in apparatus
and lowest in ball games. The variability of "pupil verbal and nonverbal
initiation ratio" (PIR) was great. It was highest in rhythmic movement
expression and lowest in gymnastics and ball games. The "pupil sustained
movement activity ratio" (PSAR) was highest in apparatus, secand highest
in ball games and lowest in gymnastics.

The "pupil social access ratio" (PSAR), measured with "pupil move-
ment activity," was stragly related to the subject area. It was highest
in rhythmic movement expression and lowest in ball games. It should be

noted also that the differences between the indices describing the



Table 17. Significance of Differences between PEIAC/LH-75 Indices Estimated for

Four Subject Areas (TZ), Mann-Whitney

U-test
Rwywmic move- Maryrdhitney U-test
Oymnastics 1. Afparatus 2, rent exp 3. Ball gmmes {, DIfE f
Mo  Systol Name of Index (Ne6h) Rank (N=6h) Rank (Ne6h) Rank (Ne=6h) Rank 1.=2. 1.=3. 1, =4, 2.=03. 2. -4. 3, -4,
2 2 2z 2 2 i
R ) Peroent tascher talk 71.48 1 67.46, 2 $1.13 3 50.98 ¢ -0.80  -2.56’% =272 -2,08% -2.%* o0.00
2 pr Percent pupil talk 2.73 1 2.11 2 1.82 3 1.717 4 -0.40 0.00 -0.16 =-0.96 ~1.28  -0.08
3 TSA\R  Teacher mmtained actlvity ratio 44.81 4 50.95 3 61.18 2 62.38 1 -1.76%  -2.40% -2.56 -1.44 -1.92% -0.%
] TSGPR  Teacher silent guidarce and - - x x x| xx
T 37 26.11 ‘ 30.29 ) 47.64 2 am 1 0.80 2.24 2.40 2.24 2.5 -0.3:2
§ TRR.  Teacher resporme ratio 38.25 1 35.99 2 .79 ) 19.28 ] -0.32 -0.16  -2.08°  0.00 -2.5%6"* -1.76*
6 TOAR Teacher question and activity : _ xx _ xx
ittacie lens N 22,37 1 6.10 ¢ 16.27 2 12.70 3 2.88 1.28 L4 -2.20% -1.28 -0.80
7 o® Content emphasts ratio 52.74 1 48.71 2 42.04 4 42.86 3 Sl 197 -2.40°% 112 -0.80 -0.32
8§ PIR Pwoil verbal initiation ratio 73.78 2 .04 1 70.23 3 61.65 4 -1.36  -1.13  -0.16  -0.32  -1,92% -0.97
L) PIR Pupil initiation ratio (verbal - . X _ x xx X
s ) 66.2 ¢ 93.24 2 115.25 1 72.08 3 1.76 2.08 0,48 =144 2,42 3.
10 TPR  Teacher praise ratio 79.72 3 86.13 1 10.93 4 84.39 2 -0.16  -0.49  -0.65 -0.48  -0.%  -0.16 4
11 Par Percent pupll collective activity 58.58 3 57.73 4 65.79 1 61.63 2 -0.00  -0.96 0.00  -0.96  -0.32  -0.48 N
-—
12 PSAR  Pupll sustained activity ratio 77.85 4 88.47 1 83.98 ) 87.12 2 -2.88" -1.92%  -2.56* 144 -0.48  -0.96 !
13 PSAR  Pupil social access ratio 2.4 3 5.10 2 45.02 1 0.43 [ -0.33  -1.93%  -0.82  -2.26" -0.08 -2.41
14 PTOR Ppil oollective following _
instnxction, organizing ratio ke, e ok 1 D2C28 . 37.35 3 0.00 1.44 -0.00 -0.96 -0.32 -0.80
15 Sso®  Pwpll soclal growp work ratlo 14.56 4 68.30 1 20.10 ) 25.48 2 -2.89° -0.32  -0.32  -2.12% -1.92% -0.00
16 PIMR  Pupll individual work ratio 0.00 4 0.23 2 30.47 1 0.20 3 21,00 -3.08°% -1.00  -2.99°% -0.12  -2.99°
17 SVR  Soclal form variability ratio s 4 6 2 7 1 6 2 -0.70  -2.00* -1.55  -1.2¢  -0.58  -1.08
18 SSFR  Sustained social fom ratio 97.96 2 97.77 3 26.33 4 97.99 1 -0.08  -2.72% 0,08  -2.40* -0.32  -2.72°

N = 7164 6 seconds time units

6 ctemrvers

Levels of significance

x =n <0,05
= p <0.01
ox = p <0.001
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division of labor and respansibility were clearly related to the caontent
of the subject area.

The "pupil social group work ratio" (SGWR) was highest in apparatus
and lowest in gymnastics, whereas the "individual work ratio" (PIWR) was
high only in rhythmic movenent expression and could not be estimated for
gymastics with this data. The "sustained social form ratio" (SSFR) was
highest in ball games and lowest in rhythmic movement expression.

In only four of the eighteen indices were the differences between
subject areas not statistically significant. These were such general
characteristics as "pupil talk" (PT), "pupil collective activity ratio"
(PCA), and "pupil collective following instruction, organizing ratio"
(PIOR). As stated earlier, these characteristics are all related to
pupil behavior, and thus to grade level.

Sumary

In all 18 main parameters of the PEIAC/LH-75 system, statistically
significant differences were found as a function of the identified
frame factors, teacher, grade level and P.E. subject areas. Five of
these differences were related to teachers, six to grade level, and
fourteen to the subject areas in physical education (Table 18).

The teaching behavior of the man and the woman teacher in this
study was quite homogeneous in many different contexts and they were
rather flexible in their behavior. However, a difference between the
teachers' initiation respunse behavior was discernible. It was related
to pupil behavior and appeared to reflect the training background of the
teachers. Within the teacher response behavior parameter, the praise
ratio increased due to pupil behavior and content-centeredness dimin-
ished mainly in respanse to pupil behavior.

The influence of subject specific content on the instructional
process was daninant and was reflected in the different aspects indica-
tive of initation/response behavior. The main point was thus, not the
subject matter of physical education as such, but the kinds of content
it consisted of, and how the instructional processes were arranged to
accommodate them. The temporal basis of the instructional process,
described, e.g., by analyzing the amount of teacher talk, silent

guidance and participation, as well as teacher sustained activity, pupil



Table 18 Summary. Significance of Differences between PEIAC/LH-75 Indices Estimated for Two Teachers, Three Grade

Levels and Four Subject Areas (T,), Mann-Whitney U-test

Teachers N = 12

Grade levels N = 6

Subject areas N = 6

G-A GR GB A-R A-B R-B

No  Syntol  Name of Index Man—woman L1 L-U t+U
z z z z 2 2z 2 z z 2z
1 e Percent teacher talk XX XX X XX
2 PT Percent pupil talk X X X
] TSAR Teacher sustained activity ratio X X XX XX X
4 TSCPR Teacher silent guidance and X X XX XX XX
participation ratio
5 TR Teacher response ratio X XX X
6 TOAR Teacher question and activity XX XX o
initiation-termination ratio
CCR Content emphasis ratio X XX
PVIR Pupil verbal initiation ratio 0K X
PIR :girlonh\:é;tl‘:;.;on ratio (vertal X X x oK
10 TPR Teacher praise ratio XX XX
11 PCA Percent pupil ocollective activity XX XX X
12 PSAR Pupil sustained activity ratio XX XX
13 PSAR Pupil soclal access ratlo XX XX
14 PIOR Pupil cvllective following X X% X
instnction, organizing ratlo
15 SOWR Myiil soclal growp work ratio XX XX X
16 PIWR Pupil individual work ratio XX XX XX
17 GHVR Social form varjability ratio _ X
18 SSER Sustained social form ratio XX X XX
Le;rels of significance [. = lower level A = Apparatus
X =p 0.05 N = Middle level B = Ball cames
XX =p 0.01 U = Umer level G = Gymastic
XX = p 0.001 R = Rhythmic novement express

—-£ZL—-
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sustained activity and sustained social form ratios, was clearly related
to the content of the subject area.

The social forms, division of labor and responsibility between
teacher and pupils, and among pupils, were strongly related to the
content and quality of the subject matter. The pre-interactive decisions
strongly determined the environment of the instructional process and its
progress across time.

It can be cancluded that the major PEIAC/LH-75 parameters were able
to provide cancentrated information about the directiveness/nondirec-
tiveness of teacher behavior and about how the frame factors used in
this study influenced the teaching process in the gymnasium. The impor-
tance of preserving the sequence when categorizing these three aspects
of teaching was amphasized in this study.
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PART II
RELIABILITY AND OBJECTIVITY OF CODING

This section of the report of the study results deals with the
problem of the reliability of coding attached to the use of the observa-
tion system PEIAC/LH-75 which is intended to measure the interaction
process of physical education classes. In research work using observa-
tional systems, the testing of hypotheses requires that the observation
system employed possesses sufficiently high reliability. Therefore, in
developing and constructing a measuring instrument it is crucial to
provide data pertaining to reliability, as well as to discuss which
reliability measures were selected and why. The question of the relia-
bility of observation systems is a camplicated one because the classifi-
cation system and coder together constitute the measuring instrument.
Therefore, in evaluating its usefulness attention must be paid both to
the quality of the information utilized and to the way in which it is
used in the coding process. Because the value of results in observa-
tional studies depends crucially on the manner in which the instrument
has been used in the coding process, an effort is made in the present
study to concentrate on these aspects of evidence associated with relia-
bility, that is, on the objectivity of coding. In this context it
signifies the degree of independence between the final results of coding
and the coder himself (Kamulainen, 1970; 1973).

In examining the overall reliability of this observation instxu-
ment, the custamary profile method, or total-events-approach, of Scott
(1955) was applied. It was also considered appropriate to apply a method
used in non-parametric measurement, the coefficient of concordance (W)
elaborated by Kendall, to examine the reliability of various individual
categories and to determine the applicability of various methods in
examining the problem of objectivity of coding. Because this is a multi-
dimensional classification system, every dimension had to be studied
both separately and in conjunction with other clusters.

The purpose of this portion of the study, then, was (1) to deter-
mine (a) the within-occasion reliability (agreement) and (b) between-

occasion reliability (constancy) (i) by cluster, (ii) by coder pair,
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(1iii) by situation, and (iv) by content of lessons; (2) to examine the
reliability of the various individual categories (a) by category and by
cluster, (b) between clusters, and (c) by coding occasion; and (3) to
examine the applicability of the different methods used for assessing
the reliability of a multidimensional observation instrmument.

Results Concerming Overall Reliability

The reliability camponents, within-occasion reliability (agreement)
and between-occasion reliability (constancy), were examined by clusters,
by coder pairs, by different coding circumstances and by different
content situations of physical education classes (teacher, grade level
and subject area). The final results give same idea of the experimental
use of the observation instmument and of the variation in the level of
mean values for different reliability camponents in the three clusters.

In evaluating the results it must be remembered that the number of
categories in the three clusters is not equal, but 12, 8 and 7, respec-
tively. The estimated role of chance, which is subtracted in Scott's pi,
decreases as the number of categories increases. Thus, the probable role
of chance was the least in the Verbal Cluster I. The relative frequency
of occurence of the categories is also taken into consideration by
using Scott's coefficient. The mean values were highly sensitive to
extreme variations and the range of variation of the six coders' coeffi-
cients by pair was shown to be remarkably wide.

A total of 8424 Scott's coefficients were camputed. The differences
of the means of coefficients were examined with the use of a t-test, and
in some cases with both a t-test and a one-way analysis of variance
(ANOVA). This method was chosen because the groups to be compared were
usually more than two in number. A total of 1252 t-tests and 63 ANOVASs
were computed. In interpreting the t-test, the effect of overlapping
classifications at the risk-level limit was taken into consideration and
thus the chosen risk-level of t values for p>.01 was not regarded as
significant.
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Clusters (I,II,III)

The differences between clusters are presented in (Table 19). The
average level of mean coefficient values by cluster was ratherlow
(.61, .65 and .69), and varied greatly between the different reliability
components. An inter-coder agreement of .65, a within-coder constancy
of .69 and a between-coder constancy of .60 were indicated in the scores

of the video-recorded observations.

Table 19. Analysis by Cluster: Inter-coder Agreement, Within-coder Con-
stancy and Between-coder Constancy. Mean Values and Standard Deviations
of Scott's Pi Coefficients by Cluster (I,II,III) and by Occasion
(T1,Tp,T3)

CLUSTER I CLUSTER II CLUSTER III
(Verbal) (Movement & (Social Form)
Social Access)

X SD X SD X SD
INTER-CODER AGREEMENT (N=360)
Live Situation (Tq) .57 .17 .61 .26 .75 .28
Videotape Recording 1 (T;) .61 .18 71 .22 .77 .36
Videotape Recording 2 (Tz) .61 .19 .59 .36 .60 .59
WITHIN-CODER CONSTANCY (N=%44)
T1-To .66 .15 .59 .28 .62 .48
To-Tg .71 .13 .66 .31 .69 .47
BETWEEN-OODER OONSTANCY (N=720)
T1-T, .54 .18 .56 .30 .61 .47
Ty-Tg .59 .19 .62 .32 .62 .54

Examining the mean Scott's pi coefficient values of the coding
system and the corresponding standard deviations for the videotaped
observations, systematic differences in inter-coder agreement between
clusters may be noted (Table 20). The mean coefficient values of Cluster
I (Verbal) were the lowest and their standard deviations the smallest.
There was no difference between the mean coefficient wvalues in the
videotaped material coding occasions T, and Tg. In Cluster II (Movement
and Social Access), the mean values were slightly higher than those in
the previous cluster and the range of standard deviations was larger. A

great mean value variation (.71-.59) and statistically significant dif-
ference was noted in this cluster between the two videotape coding
occasions Ty and T3. In Cluster III (Social Form), the mean coefficient
values were the highest and the range of standard deviations the

greatest.
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Table 20. Analysis by Cluster: Differences in Means of Scott's Pi Coeffi-
cients Camputed Separately by Cluster (I,IL III) and by Occasion (T, and Tg)

(p=<.01)
CLUSTER I CLUSTER II CLUSTER III DIFFERENCES
(Verbal) (Movement & (Social Form) I-IT I-III II-III
Social Access)
X SD X SD X SD t t t
Intercoder
agreement
T, .61 .18 71 .22 .77 .36 -6.67 -7.53 -2.70
T .61 .19 .59 .36 .60 .59 0.93 0.31 -0.27
N=3%O,df=718
Within-coder
constancy
TH-T .71 .13 .66 .31 .69 .47 1.78 0.49 -0.64
N=li4,gf=286
Between—-coder
constancy .
T5-T .59 .19 .62 .32 .62 .54 -2.16 -1.41 0.00
N=7%O, =1438

Differences in inter-coder agreement between all clusters were
found to be statistically significant in the first videorecorded obser-
vation (T,), but in the second videotape recording no statistically
significant differences were found. The main difference between clusters
was thus the aonstancy of variation in the inter-coder agreement coeffi-
cient level between coding occasions. This variation was smallest in
Cluster I and greatest in Cluster II.

The comparison of the mean Scott's pi coefficient values showed
that the values for within-coder aonstancy were higher than for inter-
coder agreement and between-coder constancy in all clusters. The dif-
ferences were quite noticeable in the Verbal Cluster I, where the level
of the reliability coefficients as a whole was highest (.71). Also, the
mean standard deviations of the Scott's pi coefficients varied notice-
ably between clusters (.13, .31, .47). However, statistically signifi-
cant differences were not found between the mean coefficient wvalues in
the different clusters.

The level of between-coder canstancy coefficients was found to be
lower than the other reliability camponents in all clusters, and was the
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lowest (.59) in the verbal cluster. The differences between clusters
were not found to be statistically significant.

In view of the results, it can be stated that the coding of the
verbal cluster deviated fram the other two clusters, among other things,
in the systematic character of the between-coder constancy wvariation.
The observers' coding of verbal events was more constant, but the dif-
ferentiation between coders increased Because this differentiation was
not, however, reflected in a decreasing level of inter-coder agreement
(T3), it was apparent that the differences between coders were sanehow
campensated for in this cluster. In the other clusters the differences
in between-coder constancy coefficients were minor, and differentiation
was reflected in the decreasing level of inter-coder agreement (T3).
This differentiation of coders was, however, fairly randam in character.

The structure of the coding system, the coders' behavior, and the
characteristics of the coded phenomena were reflected in the results.
The observation of verbal, logical communication was apparently more
familiar to the coders and the interpretation of its features more
constant than the observation of the other features of communication
(non-verbal). The quality of the target of observation, such as tempo
variation, was reflected in the results. The possible coding differences
were more outstanding when a slowly changing phenomenon, such as the
social form, was in question. This was found to be the case, for
instance, in the considerable variation of the mean wvalue levels within
clusters.

Coder Pairs and Coders

Camparing the inter-coder agreement of coder pairs, statistically
significant differences were found in the coding of verbal behavior
(Tables 21 and 22). The sixth coder deviated systematically fram the
other five. Apparently he had intermalized the concepts differently fram
the others, and the way in which he used the metalanguage of the coding
system was unique. This lowered the mean level of agreement appreciably.

In addition to the previous findings, the six coders deviated

noticeably fram each other both in the average reliability coefficient
level and in standard deviations, as well as in their occurence in dif-
ferent clusters (Table 23). The range of the Scott's pi coefficients for

the different coders was greatest in Cluster III (.49-.82), second
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Table 21. Analysis by Coder Pairs: Inter-coder Agreement. Mean Values
and Standard Deviations of Scott's Pi Coefficients for the Videotaped
Material by Cluster (I,II,III) and by Occasion (T2,T3XBk24)

QODER PAIRS CLUSTER I CLUSTER II CLUSTER III

(Verbal) (Movement & (Social

social access) form)

X SD X SD X SD
Occasion T2
1,2 .66 .16 .76 .16 .79 .28
1,3 .66 .14 .73 .24 .88 .23
1,4 .62 .21 .70 .21 .68 .47
1,5 .63 .15 .71 .19 .86 .24
1,6 .46 .19 .61 27 .73 .39
2,3 .66 .16 .73 .20 .88 .20
2,4 .63 .20 .76 .17 .68 .46
2,5 .60 .18 .74 .14 .85 .20
2,6 .48 .16 .65 .23 .73 .36
3,4 .68 .16 .73 .23 .74 .45
3,5 .73 .10 .72 .24 .92 .60
3,6 .55 .19 .63 .29 .76 .34
4,5 .68 .15 .78 .15 .73 .45
4,6 .55 .14 .70 .23 .60 .15
5,6 .56 .18 .72 .20 .77 .34

.61 .18 .71 .22 77 .36
Occasion T3
1,2 .72 A1 .68 .27 .66 .40
1,3 .68 12 .74 .18 .76 .38
1,4 .66 .14 .61 .34 .50 .65
1,5 .72 .12 .59 .35 .63 .44
1,6 .44 .22 .49 .58 .44 .74
2,3 .67 .13 .75 .19 .19 .32
2,4 .64 .17 .62 .32 .59 .62
2,5 .68 .16 .59 .29 .64 .36
2,6 .48 .20 .51 .14 .48 .75
3,4 .70 .13 .62 .32 .60 .63
3,5 .68 .11 .59 .13 .74 .29
3,6 .43 .20 .49 .44 .60 .70
4,5 .70 .10 .73 .20 .63 .63
4,6 .47 .18 .42 .15 .42 .82
5,6 .51 .20 .44 .48 .51 .72

.61 .19 .59 .36 .60 .59
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TABLE 22:A. SIGNIFICANCE OF THE DIFFERENCES BETWEEN CODER patR :Enns oF
SCOTT'S PI COLFFICLNTS;T-{LST.

|
CODIM I CLUSTER - Tecacher talk
0CCASION = Pupil talk
Silent Teacher Activity

coder pairs

1,2 1.3 1,41,8 1,6 2,3 2,4 2,5 2,6 2,4 3,9 3,6 4,5 4.l 5,6

1.3 1.¢0
W ]
1.9 .60 -.£6 -.09

1,6, =1.90-3.80~

:02-3.%9

2,3 =.91-2.42-1.81-1.95 .93

T 2,4 -.C3-1.61 -.92 -.95 2.09 .97

2.5 -1.13-2.64-2.00-2.15 .65 -.22-1.19

2,6 =2.3€-3.71-3.26-4.47-1.C0-1.85-).05-1.52

3418 .93 -39 =125 2,39 1.5¢ .62 1.7) 3.65

3,5 2.09 741,40 1.76 £.7¢3.2) 2.1 3.7 3.75 1.1

3.6 =1.27-2.23-2.13-2.27 .30 <.43-1.35 -.20 1.23-1.87-).4) ‘
45 .93 =031 .25 .)S 2.8¢ 1.8) 1.0¢ 2.00 1.66 .50 -.9% 2.12

406 -.80-2.45-1.75-1.91 1,17 116 =56 .40 2.13-0.46-).27 L29-1.76

500 Si4-1.B9-1.27-103¢ 1.6 40 =85 €8 2.06-1.00-2.00 .A%-1.1¢ .}

y —_—
1.2 3.3 1.4 1.5 3.6 203 2.4 2.5 26 D s D6 WS T8 .

)
10 05 . )
Lé e -m
1S L -6 W
1,6 =3.mY-4.Ch-2,7¢-3.4¢ y : 3
2,) =02 -,07 .3 .95 ).t6 L

2,4 -5 -.28 .13 -.02 0.0 -0

T 2,5 ~1-05-1.15 =.27 =.55 2.07-1.04 .47

2,6 =3.93-4.23-2.70-3.50 .)1-3.96-2.58-2.01

3.4 .61 .281.051.€0 .26 .32 .88 1.45 4.41

yg 1492201 237 2,39 €12 1,98 2.2) 2.7 6.63 1.4
yog TIeSSRITN2-207 L1I-2.96-1.85-0.06 912,07 4.62

G +62 <61 1035 L2036 LC01.07 1,67 (71 L30-1.32 3.2
. =

6 =2.46-2.09-1,39-1. 5 1.79-2.48 1.64-1.19 1.65-2.53-5.07 .4(-3.27

$,6 =2.00-2.1€-1,07-1.9) 1.60-2,01-1.31 =88 1,73-2.42-4.15 .63 2.£9 .3¢

1.2 1,3 3,4 1,5 1,6 2,0 2,4 2,5 2,6 2,4 3,9 3,6 4,5 46 5,6
1,3 -1.28 N
1,4 =135 =S¢
1,5 =0 L2241

1.0 =5.204,72-¢.19-5.6) °

2,3 1.9 -3 L20-l.i 2

2,0 2,08 =.93 =.47-2,04 3.9 -.68 .
T3 2,5 =1.01 .07 . -.99 £.&) .3 .9t

2,6 =L.14-0.09-1.51-3.06 .78-3.31-2.92-).41

3,4 =46 731,21 -.45 5.36 1.0) 1,88 .97 4.9

'J,S =1.35 =.01 .94-1.30 4.2 .3)1.00 -.C9 ¢.17 -.77

3,6 =€.20-5.18~<.%8-C.1€ -.09-¢.83-3.71-4.¢81 -.91-5.€13-5.23

€S =72 .64 1.16 -.69 $.31 .97 1.96 .<6 4.72 -.18 .(3 %.25

4“6, =5.90-2.74-4.10-%.79  .41-4.19-3.41-¢,25 -, 31-5.22-¢.8% .64-5.46

9,6 =8.40-3.49-2.92-4.35 1.22-3.19-2.36-3,2)  .48-3.9)-}.1% 1.30-4.0¢ .60

direct observation
videotane obserrvation 1.
. = videotape observation 2.

4 =
af =46 —— ~pool L
I
T



TABLE 22 B. SICNIFICANCE OF TUHLE DIFFLER:NCES BETWEEN THE CODER PAIR MEANS OF
SCOTT'S P1 COEFFICENT; T-TEST.

CODING I1 CLUSTER = Social Access

OCCAS ION — (pupils collective movement
activity/passivity)

coder pairs
1,2 1,3 1,4 1,5 1,6 2,3 2,4 2,5 3,6 3,4 3,9 1.6 4,5 4% '5,6'
1,3 20
1,4 -.70 -.t8
1,5 .05 -.1¢ .70
1,6 .01 -1 .70 .02
2] ’ L2595 .0¢ .9¢ .18 1S
T 2,4 =21 =37 .39 =24 =25 -4
2,5 1.60 .81 1.58 .89 .84 -.601.02
2,6 -.99 =.77 .11 -.60 -.60 -.8) -.29-1.489
3 =.94-1.11 =.24 =,9) -,93-1.18 -,(0-1.80 =.3S
1S .69 L9130 .59 LSS .41 .36 -.33 1.22 1.5
3.6 =.00 =.21 .71 -.05 -.07 -.26 .21-1.03 .60 .96 -.72
€5 .01 =035 S8 =011 -.13 .30 Q4 -.96 .i8 .81 =70 -.07
6 =.58-1.15 =.3) =98 =.98-1.21 =.67-1.79 =.4d =.11-1.5¢-1.00-.87

S0 =40 =.6) .36 =.46 =47 -.69 =.17-2.38 .15 .43-1.C) ¢S =38 .98

1,2 1,0 1,4 1,5 1,6 2,3 2,4 2,5 2,6 3.4 35 3,6 4,5 4,6 9.6
Jd =05

1,4 =1.07 =.89

1.5 =83 =21 .28

1,6 -2.37 1.08-1.31-1.58

2,3 .65 .00 .8 .35 1.8)

2.0 15 L5618 .SC 2.9 .97

T 2,5 =) .21 .60 .61 2.19 .19 -, .

2 2,6 =1.18 =1.17 =.2¢-1.62 .60-1.30-1.90-1.65

3.4 =37 .07 .57 .35 1,75 .0) -.48 -.1) 1.2
3.5 =68 =20 .28 .05 1.49 =.2C =.79 -.4C .8k =27

3,6 =1.87-1.26 -.07-1.1) .J1-1.)A-1.88-1.6%-0.24-1.))-1.09

49 <43 .81 1,43 1,28 2,69 .66 .28 .82 2.21 .3¢ 1.0%5 2.1)

€6 =.5C =.€) .05 .20 1.3L =.S1-1.06 =075 .76 -5 -.22 L90-1.)5

3.6 =.6% -:1) <40 151,66 -.19 -.77 -.41 3,12 .21 L9 1.20-1.06 .0
1,2 1,0 1,4 1,8 1,6 2, 2,4 2,5 2,6 3,4 )5 36 4,5 (¢ 5,6
1,3 %
1.4 =831 ;
1,5 -1.06-1.93 -. 23
1,6 -1.67-2.37 =.95 =75
22,3 1.6 .29 1.C% 2.0C 2,48
2,60 =20-1.01 1S .30 1.09-1.%¢
'];‘3 2,5 <1.11-2.16 .38 .07 .8%-2.31 -.3%
2,6 -1,33-2.97 -.$2 =70 ,11-2.C8-1.08 -.62
)4 -.78-1.20 .07 L)1 1.01-1.6% -.07 .22 1.0
3,5 =1.14-2,12 =, 24 .00 .7L-2.07 <81 -,00 .73 -.))
3.6 -1.79-2.%6-1.02 =20 .02-2.(3-1.17 =97 -,13-1.11 -.84
45 .09 .27 1,47 1,70 2,19 -.90 1,37 1,67 2.V, 1.4% 1,80 2.9
: 4,6 :7.2;~m-l.(’l--l.?d =% 2.8%-1.03-1.41 -0 1.20°0.20 -.51-2. 72
.0 =2.02-2.5%0-1.00-1.10 -, 82 _.i.:h-l.'a!'l..)l S 1e1.0040,20 2 S-2 6T 4
N o= 24 = p o.ol T, = divect observation
df = 46 T, = videcotape reccovding 1
T. =

y = videotape recording 2
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SCOTT'S PI COEFFICENT; T-TEST.

CODER PAIR

MEANS OF

1I1 CLUSTER - Social Torm

CODING (Division of labour and
OCCASION responsibility)
coder pairs
1,2 1, 1,¢ 1,5 1,6 2,3 2,4 2,5 2,6 13,4 3,5 3,6 4,5 4,6 5,6
33 .10
1,¢ -.97-1.13
1,9 <67 .60 1.71
1,6  #1.00-1.10 -.29-1.50
' 2,3 07 =02 .99 -.%5 1.02
T 2,4 =1.34-1.92 =,43-2,07 -.01-1.3%

2,5 =.11-.20 .73 -.€t L€ -.17 1.0

2,6 -1.37-1.47 =, 71-1.65 =.37-1.38 =.42-1.19

30 =40 =54 641015 L3¢ =35 1,69 =.2) 1,15

1. .53 001,66 =22 1.4) .49 2.05 .55 1.79 1.0%

3,6 -.77-.8) .00 -1.32 .25 -.680 .)5 -.Cl .6} -.¢9-1.24

5 =21 =039 .68 -.95 .30 =.3) 1.00 =13 1,17 .10 -.8) .S¢
0 - =1.10-1.22 =.02-1.60 .09-1.12 .04 =91 .40 -.8)-1.€2 =27 -0

S.¢ <15 =.8) -..0‘1-1.2'1 217 2,78 .23 .01 .62 -.0C-1.00 -.07 =% .10

o
1,3 L
po 1ol
1,5 .93 =22 1,69

1,6 -.€2-1,5% .1-1.4Q2
2,3 PO W22 1.8 .24 1.65
2,4 =1.C2-1.88 -.00-1.7) -.42-1.9)
2,3 <08 -.46 1,61 =.22 1.32 -.51 1.65
2,6 ~.63-1.65 441,47 '.O?-l."? 41,37
3.4 =4%1.30 L-1.18 .09-1..\4‘ .48-1.05 .c8
bIEY 2,24 .97 2,52 1.24 2.42 1.07 2.98 1.79 2.58 1.9¢
J.6 =1-1.39 G71-0.10 L-lal 07241005 .0 .18-2.27
.S =e52-1.01  L42-1.2) .02-1.42 .4)-1.1) .01 =.CL-0.04 =25

4,6 =1,99-2.30 =,5%-2,26 -.95-2.45 =.55-2.19-1.C3-1.G1-).04-1 &

=96

'
.6 =21-1.10 7€ =10 LR L%-1Cl WM L21-2.0 L0d L2602

1,2 1,3 1,4 1,5 1,6 2,) 2,4 2,5 2,6 )4 3,5 3,6 4,9 (6 S.C

1. .89 . .
l,¢  =1.031.70
1,5 =.22-1.07 .84
1,6 =1.31-1.92 -.32-1.1)
2, 1.25 $26 1,94 1.7 2.1}
2.4 =.47-1.19 .90 -.28 .79-1.)3
2,5 =.16-1.11 .95 .08 1.2¢-1.4¢ .3C
2,6 1.02-1.62 -.07 -.8% ,2)-1.82 -.%4 ~.9¢4
3¢ =.40-1.07 .54 -.22 .€)-1.29 .0% -.29 .38
3.9 276 =24 1.63 .95 1.26 -.5€ 1.6% .99 1.5% .'9.6
S 36 L -33-1.01 .81 =021 L7e-1.21 .08 =28 .35 -.Cl -.90
[} =e22 .90 .62 -.05 .97-1.12 .20 =1 .32 .19-4.73 -.81 -.98

€6 -1.26-1.84 =.37-1.12 =.06=2.0) =.61-1.21 ~.23 =,.85-1,2G -.61 -.98

.6 =e89-1.91 L35 2927 03040072 4l LBl 12 ~46-3.4) =.4) <00 .40

1,2 1.3 1,4 LS 1,6 2,3 2,8 2,5 2,6 3,4 3,5 3,6 4,5 4,6 S.6

,&;z
non
NN
o &

= pgo.ol %1
2
T')

live occasion
videotape recording 1
videotape recording 2
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TABLEV23- Within—coder constancy of coding situation 'I‘l—’I‘2 &

coders”™ mean Soott”s

I CLUSTER
(speech)
Coders:
1 2 3 4
2 .74
3 .85 Sl
4 -.00 -.94 -1.09
rl-Tz S . .73 -.14 -.28 1.05
6 1.06 .23 L1100 1.49
N=24
df=41%
_=p<.01

.49

Pi coefficients by clusters, t-test.

1

2 1.6l
3 .34
4 .49
) .31
6  2.07
N=24
df=46
_7p .01

taRE 24. Within-coder constancy (T,T3) .

ocoders” mean Scott”s

I CLUSTER

(speech)
Coders:

TZ-TB 4 -.¢5 -.58 -.77

S 1.63 2.92 2.4 2.71

N=24
df=46
_=p<.0l

-2.10

ITI CLUSTER

(movement)

Coders:

SI12AE
= LY .12
-1.15 -.02 -.13

130 1.57  1.59

1.45

1
2 -2
3 .16
4 -.63
S .50
6 -.76
N=24
df=46
=p <.01

Significance of the differences of

Pi coefficients by clusters , t-test.

1
2 .29
SN P EN
4 -1.06
S -l.6l
6 -1.67
N=24
df=46

II CWUSTER
(rovement)
Coders:

[S)
w
o

SR00

-1.32 "-.49

-1.67 -1.04 -.51
-1.89 -1l.18 ~-.70

P01

-.22

3.6

4 -.63

-.76

oy

N=24
df=46
_=p<.01

Significance of the differences of

IIT CLUSTER
(gociall form)

Coders:
2 3 4 5
.36
-.35 -.83
.68 .35 1.25
-.50 -.94 =-.23 -1.31
“III CAUSTER
(social form)
Coders:
2 3 4 S
.36
.=.35 -.83
.68 35 1.25
-.50 -,94 -.23 -1.31
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greatest in Cluster II (.59-.74), and smallest in Cluster I (.69-.78).
The range of the standard deviations was similar in the different
clusters. In testing the differences between the coders' mean relia-
bility coefficient values (T2-T3), statistically significant differences
weré found in Cluster I between the most constant coder and two other
coders (Table 24). It must be noted that the coder who deviated con-
siderably from the others in inter-coder agreement did not differ signi-
ficantly in within-coder constancy fram the rest of the group. However,

the within-occasion variation of his reliability coefficients, espe-
cially in the verbal cluster, was noticeably high (.17).

The statistical significance of the differences in mean reliability
coefficient values for between-coder constancy of coder pairs was not
tested because of the large data base. However, the examination of mean
values and standard deviations was enough to show that differences did
exist, especially in Cluster I and Cluster III (Table 25). The coder

pair range of mean coefficient values in the videotaped material (T2—T3)
was greatest in Cluster III (.37-.77) and second greatest in Cluster I
(.41-.70). As was noted earlier, tte between-coder agreement level was
lowest in Cluster I. Tlese differences between clusters were not equally
great when a comparison was made between the reliability coefficients of
the 1live and tte videotaped coding situations (Tl'T2)°

It is apparent that the same pairs that were found to differ in the
examination of inter-coder agreement differed significantly also in
Cluster I and Cluster IITI and especial 1y on the last coding occasion
(T3). The differences between coder pair reliability coefficients
increased in recoding (T3), and quite unsystematical 1y so in Cluster II
and Cluster III. The within-coder differences appeared especially in
Cluster I.

Cawparisons of Live Observation and Videotape Recording

A comparison of the inter-coder agresment coefficients by occasion
gow them to be tte lowest in the coding of tte live situation (Tl) in
all clusters wen compared with the first wvideotaped observation (T2)
(Table 26). A statistical 1y significant difference was found between the
lowest cluster (Cluster I) and tte other clusters. Statistical 1y signi-
ficant differences were also in evidence between the live and the video-
taped observations in Clusters I and II. The greatest change occurred in
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Table 25. Analysis by Coder Pairs: Between-coder Constancy. Mean Valwues
and Standard Deviations of Scott's Pi Coefficients by Cluster (I,II,III)
and by Occasion (T1-T,,T»-T3) (N=24)

CODER CLUSTER I CLUSTER II CLUSTER III

X SD X SD X SD X SD X SD X SD
1,2 .55 .22 .64 .13 .53 .30 .70 .20 .66 .49 S/ U
1,3 .60 .13 .59 .18 .48 .38 .71 .18 SEEIEESS O RES/O s 2
1,4 .63 .11 .64 .16 .55 .28 .60 .35 .61 .34 .48 .64
1,5 .63 .12 .62 .13 .52 .30 .56 .34 .66 .49 .68 .39
1,6 .53 .17 .41 .20 .63 .28 .44 .45 .62 .46 .46 .71
2,1 .60 .18 .67 .11 57 .31 .69 .21 .58 .53 .65 .42
2,3 .53 .15 .57 .15 .59 .33 .70 .18 .63 .52 .77 .31
2,4 .58 .17 .57 .19 .64 .26 .63 .37 Sisie IR 7/ .48 .67
290 .55 .16 .62 .18 .60 .28 .59 .35 .61 .52 .68 .36
2,6 .49 .16 .42 .22 .66 .27 .49 .43 .62 .50 .51 .72
3,1 .55 .21 .70 .09 50 .29 .69 .22 .61 .48 .73 .43
3,2 .52 .24 .65 .13 .54 .27 .66 .23 .62 .48 .74 .35
3,4 .62 .14 .67 .12 .57 .26 .66 .26 .62 .35 .54 .63
3,5 .66 .13 .70 .10 .55 .31 .64 .27 .63 .47 .74 .34
3,6 .54 .18 .46 .12 .63 .24 .47 .49 .64 .42 .53 .73
4,1 55 .22 .63 .22 .49 .29 .71 .19 .54 .48 SSTANNS 2,
4,2 .56 .22 .63 .18 .56 .32 .70 .17 .54 .49 .60 .50
4,3 .56 .18 .59 .19 .49 .30 .71 .19 .58 .46 .63 .47
4,5 .58 .14 .66 .15 .50 .32 .58 .34 .58 .47 .59 .51
4,6 .52 .18 .52 .18 52 .29 .47 .44 .58 .40 .37 .79
5,1 .51 .18 .69 .13 .55 .34 .69 .22 .67 .46 71 .41
5,2 .48 .21 .66 .17 .61 .31 .71 .20 .68 .4 .72 .35
5ES .62 .16 .67 .13 53 .35 .71 .19 71 .44 .81 .26
54 .61 .15 .72 .11 .59 .30 .63 .36 .64 .36 .54 .63
5,6 .58 .18 .53 .18 .63 .30 .53 .52 .67 .44 .55 .73
6,1 .38 .22 .49 .20 .48 .31 .64 .29 .50 .56 .60 .46
6,2 .37 .22 .51 .20 .56 .32 .64 .22 .53 .58 .62 .45
6,3 .41 .21 .46 .20 .52 .34 .63 .25 .55 .56 .72 .36
6,4 .46 .12 .48 .19 .57 .31 .54 .68 .54 .49 .52 .56
6,5 .44 .16 .54 .17 .60 .30 .50 .39 .55 .57 .62 .42

N=720 .54 .19 .59 .19 .56 .30 .62 .32 .61 .47 .62 .52
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tte coding of Cluster II. This may be partially due to tte fact that
the TV screen reduces and limits the perspective of tiese activities for
all observers and, consequently, the inter-coder agreement was
increased. A lthough the voices were also reduced in the recorded
material, the recording may have had a more detrimental effect on visi-
bility than on audibility.

Table 26. Analysis by Occasion: Inter-coder Agremment. Significance of
Differences in Means of Scott's Pi Coefficients by Cluster (I, II,III)
and by Occasion (Tq,T,,T3) (N=360,df=718,p<.01)

Tl T2 T3 DIFFERENCES
CLUSTER Tl—T2 Tl—T3 T2—T3
X SD X SD X SD t t t
Cluster I .57 .17 .61 .18 .61 .19 -3.06 -2.97 -0.00
(Verbal)
Cluster II .61 .26 .71 .22 .59 .36 -5.56 0.85 5.39

(Movement &
Social Access)

Cluster III .75 .28 .77 .36 .60 .59 -0.83 4.35 4.66
(Social Form)

When comparing the mean Scott's pi coefficient values of wittin-
coder constancy (Table 27) observed in the live situation and from tre
videotaped material (T-T,) with the within-coder constancy coefficient
mean values of the videotape recordings (T,-Tg) it was noted that te
latter constancy coefficients were higher in all clusters. This differ-
ence between the mean coefficient values was also found to be statds-
tical ly significant in Cluster I. The within-cluster variation in tte
level of mean coefficient values was in accordance with the previous
findings in that the coefficents were highest in Cluster I and lowest in
Cluster II. Also e variation of standard deviations between clusters
was found to be similar to te within-coder constancy variation in
general (T2—T3) (.15, .28, .48). Obviously the same factors which
influenced cluster variation in within-coder constancy (see Table 20)

also influenced variation in between-situation constancy. However, the
low level of the reliability coefficients in Cluster IT is indicative of
tte fact that e obsarvers coded tte live situation differently than
the videotaped one in which some of the 'live' elements were missing due
to tte nature of te recording. Apparently, te two data col lecting
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methods, direct observation and coding of recorded material, did not

always produce the same observations.

Table 27. Analysis by Occasion: Coder Constancy. Significance of Dif-
ferencesin Means of Scott's Pi Coefficients by Cluster (I,II,III) and

DIFFERENCES

X SD X SD t
Within-coder
Constancy
Cluster I .66 .15 .71 .13 -3.01
Cluster II .59 .28 .66 .31 -2.00
Cluster III .62 .48 .69 .47 -1.25
(N=144,df=286)
Between-coder
Constancy
Cluster I .54 .18 .59 .19 -5.12
Cluster II .56 .30 .62 .32 -3.67
Cluster III .61 .47 .62 .54 -0.38

(N=720,df=1438)

As before, it appeared that in different coding situations (T;-T,)
between-coder constancy coefficients were lower than the otter relia-
bility coefficient valuesin all clusters. Thte variation of mean values
between the clusters was noticeable (.54, .56, .61) and similar to tte
general character of between-coder constancy varation (T,-T,). Stats-

tical 1y significant differences were found in the mean Scott's pi coef-
ficient values (T,-T3) between Cluster I and Cluster II.

An examination of the results indicates that, in spite of the
cdrcumstance variation, roughly te same general character of relia-
bility coefficient variation was found wittin all the ttree clusters as
well as between tte clusters. This variation appeared to be most system-
atdc in the coding results of Cluster I, and a result of te structure
of the coding system, tte observer's way of using it and the quality of
e coding target. However, there is reason to assume that tte coding
situation partial 1y influenced tte 1ow level of between-coder constancy
coefficients in Cluster II (.56). It was apparent that the obsarvers,
wen coding the videotaped material, were in fact observing a changed
situatdon in which the 'live' elements were partial 1y obliterated. Thus,
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the coding was carried out in greater agreement than in the 1live

situation.

Coding Content Constancy
Coding content constancy was defined as the independence of te

final results from te constancy of the coding target in different
reliability components: inter-coder agreement, within-coder constancy
and between-coder constancy.

In this study, the constancy variation was examined for the coding
targets of two teaders, tiree grade levels and four pysical education
subject areas. The six coders' mean values and standard deviations are
presented in tte fol lowing tables by cluster and by reliahility com-
ponents with e results of the statistical significance test of te
differences between the content mean values.

An overview of these results and teir comparison with the pre-
viously presented general results sow that the consistency of te
observed phenomenon micght have some systematic influence on the varia-
tHon of the reliability component level in different clusters.

Teader: When the lessons of two different teacdters were the target
of observation, the reliability coefficients differed systematically by
reliability component and by cluster.

Inter-coder agreement varied from teacher to teacher in all

clusters and in all coding occasions. The inter-coder agreement coeffi-
cient level varied according to the teadher so that in Cluster III the
male teacher's coefficients were higher, but in Cluster I and in Cluster
II HYe situation was reversed. The mean coefficient differences were
found to be statistical 1y significant (Table 28).

For within-coder constancy, irll the coding of the videotaped
materdial (T2—T3), no statistdcal 1y significant differences were found
between teacdters (Table 29). However, in the coding of tte live situa-
tHon and te videotaped material (Tl—Tz), statistical 1y significant
differences appeared in all clusters. The same variation between
teacders that was noted in inter-coder agreement appeared also in this
reliability component.

Speech audibility may have vared for tte two teaders between tHe
live situation and the videotaped material. Also, the consistency of the
observed features of béuavior was reflected in the coding differences.
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Table 28. Analysis by Content, Teacher: Inter-coder Agreement. Signifi-
cance of Differences in Means of Scott's Pi Coefficients and ANOV A by
Cluster (I,II,III) and by Occasion (T{,T,, T3) (N=180,p<.01)

TEACHER 1 TEACHER 2 TOTAL DIFFERENCE ANOVA
df=358 df=1/358
X SD X SD X SD t F
Occasion T
Cluster I .53 .17 .61 .16 .57 .17 4.58 21.00
Cluster II .56 .26 .66 .24 .61 .26 3.59 12.89
Cluster III .79 .19 .71 .34 .75 .28 -2.73 7.47
Occasion T2
Cluster I .55 .18 .66 .16 .61 .18 5.99 35.89
Cluster II .67 .25 .75 .16 .71 22 3.44 11.87
Cluster III .85 .14 .70 .48 77 .36 -4.06 16.50
Occasion T3
Cluster I .57 .21 .65 .16 .61 .19 3.93 15.47
Cluster II .51 .42 .67 .28 .59 .36 4.35 18.91
Cluster III .62 .60 .58 .58 .60 .59 -.68 .45

On te otter hand, the coders might have learmned to 1listen for and
observe tte reactions of the live target.

Tre mean coefficient differences in between-coder constancy were
highly significant in all clusters, and ttese differences were greater
wen te coding circumstances wvarded (Tl—T2). The differences in te
level of mean coefficient values vaded between teaders and by cluster,
as in otter reliability components, but in this case the varation was

even more outstanding.

Consequently, two different teaders (a man and a woman) as te
targets of observation seemed to cause systematic differences in relia-
bility coefficients. The levels of within-occasion reliability (agree-
ment) and between-occasion reliability (constancy) differed consider-
ably, and the consistency of the obsarved behavior was reflected in a
systematic way by cluster.

Grade Level: An overview of the mean Scott's pi coefficient values

and standard deviations in the three clusters indicates systematic
variation by grade level. Inter-coder agreement mean values (Table 30)
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Table 29. Analysis by Content, Teader: Coder Constancy. Significance of
Differences in Means of Scott's Pi Coefficient and ANOVA by Cluster
(I,II,II1) and by Occasion (Tl—T2,T2—T3) (pk.01)

TEACHER 1 TEACHER 2 TOTAL DIFFERENCE ANOVA

X SD X SD X SD t F
Within-coder
Constancy
T1-Ty
Cluster I .63 .14 .70 .14 .66 .15 3.18 10.12
Cluster II .50 .31 .68 .22 .59 .28 4.03 16.25
Cluster III .80 .18 .44 .60 .62 .48 -4.91 24.12
N=72 df=142 df=1/142
T,-T
Cluster I .69 .14 .74 12 .71 .13 2.39 5.72
Cluster II .62 35 .71 .26 .66 31 1.80 3.24
Cluster III .72 .47 .66 .48 .69 .47 -.78 .61
N=72 df=142 df=1/142
Between-coder
Constancy
Tl -T2
Cluster I .42 .20 .60 .15 .54 .19 8.83 77.98
Cluster II .46 .33 .65 .24 .56 .30 8.77 76.92
Cluster III .79 .17 .43 .59 .61 .47  -11.22 125.80
N=360 df=718 df=1/718
To-T.
Clus I .55 .19 .64 .17 .59 .19 6.59 43.48
Cluster II .57 .36 .67 .26 .62 .32 4.43 19.62
Cluster III .70 .47 .55 .55 .62 .52 -3.91 15.32
N=360 df=718 df=1/718
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Table 30. Analysis by Content, Grade Level: Inter-coder Agreement.
Significance of Differences in Means of Scott's Pi Coefficients and
ANOVA by Cluster (ILILII) and by Occasion (Tq, T, T3) (N=120,p<.01)

LOWER _ MIDDLE _ UPPER _ TOTAL DIFFERENCES ANOVA
CLUSTER df=238 df=2/357
1-2  1-3 2-3
X SO X SD X SD X SD t t t F

Ty

I .56 .16 .56 .18 .60 .17 .57 .17 .03 2.07 1.90 2.58
II .58 .23 .58 .30 .67 .22 .61 .26 -.01 3.04 2.59  4.84
11T .69 .27 .78 .31 .79 .25 .75 .28 2.49 "3.02 25 4.96
T

I .58 .15 .59 .21 .65 .18 .61 .18 .06 3.33 2.76 6.01
II .68 .18 .66 .29 .79 .13 .71 .22  -.67 5.46 4.51 13.44
111 .70 .44 .80 .28 .82 .33 .77 .36 2.25 2.46 .43 16.50
T3

I .59 .21 .59 .19 .66 .15 .6l .19  -.12 2.82 3.11  5.28
II .55 .37 .55 .40 .67 .20 .59 .36 -.15 2.78 2.80 4.77
III .43 .77 .74 .36 .63 .52 .60 .59  4.02 2.53 -1.91  8.98

were noticeably higher in the coding of tte upper level than in that of
tte middle and lower levels. In Cluster III, differences of mean values
were noted between e lower and middle levels. The coefficients were
again lowest in the live situation (T;), and higtest in the first coding
occasion of the videotaped material (Tz).

Statdstically significant differences of means of inter-coder
agreament values were found between tte tiree grade levels in Cluster I,
between the upper level and other levels in Cluster II, and between the
lower and the middle levels in Cluster IIL

The differences in within-coder constancy (T2—T3) between tte mean
coefficient values of tte lower, middle and upper levels were not found
to be statistical ly significant in any cluster (Table 31). However, in
e live situation and the first videotaped coding occasion (T;-T5),
statistical 1y significant differences were found between tte lower and
middle level mean coefficient values in Cluster I and again between the
middle and uppsr levels in Cluster IT.

Statdstical 1y significant differences were found in between-coder
constancy in the live situation and in both videotaped coding occasions
(T1-T, and T,-T3). These differences existed between the lower and upper
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Table 31. Analysis by Content, Grade Level: Coder Constancy. Signifi-
cance of Differences in Means of Scott's Pi Coefficient and ANOVA by
Cluster (I,II,I11) and by Occasion (Tl—Tz,TZ—T3) (p<.01)

LOWER MIDDLE UPPER TOTAL DIFFERENCES ANOVA
CLUSTER 1-2 1-3 2-3

X SD X SD X SD X SD t t t F
Within-coder
Constancy
Tl-TZ
I .69 .11 .62 .16 .68 .16 .66 .15 -2.69 -.55 1.78 3.48
II .60 .20 .51 .34 .67 .21 .59 .28 -1.37 1.56 2.76 4.05
I1I .51 .60 .75 .32 .60 .46 .62 .48 2.40 .81 -1.82 3.03
N=48 df=94 df=2/94
T2—T3
I .71 .13 .72 .13 .71 .14 .71 .13 .47 .18 -.29 .11
IT .61 .34 .66 .30 .72 .28 .66 .31 .69 1.76 1.13 1.61
I1T .58 .61 .83 .27 .66 .45 .69 .47 2.54 .69 -2.25 3.49
N=48 df=94 df=2/94
Between—coder
Constancy
Tl—TZ
I .55 .16 .51 .22 .57 .16 .54 .19 -2.43 1.41 3.62 7.53
II .55 .26 .48 .36 .65 .25 .56 .30 -2.46 4.47 6.17 21.39
111 .49 .56 .74 .31 .59 .47 .61 .47 6.15 2.01 -4.32 18.61
N=240 df=478 df=2/717
T2—T3
I .57 .18 .57 .20 .63 .18 .59 .19 -.01 3.46 3.30 7.45
II .58 .32 .60 .34 .69 .28 .62 .32 .56 3.92 3.18 8.09
I1T .52 .65 .75 .33 .59 .49 .62 .52 4.91 1.33 -4.18 13.01

N=240 df=478 df=2/717
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levels as wel l as between tte middle and upper levels in Cluster I and
in Cluster II, and between tte lower and middle as well as the middle
and upper levelsin Cluster IIL

Subject Area: An overview of tte mean Scott's pi coefficient values

and standard deviatdons in tte ttree clusters would appear to indicate
systematic variation by subject area.
In Cluster I, He level of inter-coder agreement (Table 32) was

lower in gymastics and apparatus than in rythnic movement-expression
and ball games, while in Cluster IITI the case was exactly the opposite.
In Cluster II, tte mean coefficient values were higer in apparatus and
ball games than in gymnastics and rhytmic movement-expression. Statis-
tHcal ly significant differences were found between these subject area
mean values in all clusters (IIT,III) and in all coding occasions (T,
T, and T3), most frequently wen ball games and gymnastics were canpared
with the oltter subject areas. These differences may be due in part to
te constancy variations of the subject area. The differences were
reflected in a systematdc way, varying according to clusters. Variation,
however, was least in Cluster I.

Within-coder constancy was not found to be so sensitive to subject
area variation as inter-coder agreement. Statistical 1y significant dif-
ferences between the mean coefficient values were found in Cluster II
between apparatus and gymnastics, and between apparatus and rhytirc

movement expression (Table 33).

This was also true of the repeated coding occasions (T,-Tg3), wich
indicates tte difficulty the coders had in interpreting and coding in a
consistent manner, movement and social access variation in gymnastics
and rhythmic movement-expression. Apparently, varations in activity/
passivity and in te degree of pupils' freedom in social activity were
smal ler and more clearly defined in ball games and apparatus than in
gymnastics and rthythmic movement-expression.

The level of tte coefficients in apparatus was higter than in other
subject areas. The same difference could be noted in tte coding of te
live situation and the videotaped material (T;-T,). In addition, in
Cluster III tte ball game mean values were found to be much lower than
e mean values of other subject areas. Tlese differences appeared to be
statistical 1y significant. Some features of the game situation, such as
social form, were obscured in the recorded material.



Table 32. Analysis by Content, Subject A.ea: Inter-coder Agreement. Significance in Means of Scott”s Pi
Coeficients and ANOVA by Cluster (I, II, III) and by codin Occasion (N = 90, < .01)

GYMNASTICS  APPARATUS  RHYT.M. BAIL GAMES  TOTAL  DIFFERENCES ANOVA

CLUSTER EXPRESS af=178 af=3/356
1-2 1-3  1-4 2-3 2-4 34

X 8D X SO X  SD X SO X SD t t t t t t F
T
I 54 .17 .53 .18 .60 .18 .63 .13 .57 .17 -.33 2.28 3.84 2.56 4.10 1.26 7.13
II .58 .26 .63 .30 .54 .25 .69 .20 .61 .26 1.23 -1.07 3.41 -2.24 1.73 4.70 6.46
ITI .86 .19 .75 .31 .76 .14 .64 .38 .75 .28 -3.04 -4.22 -4.88 .35 -1.98 -2.70 3.76
T,
I .57 .19 .56 .15 .62 .19 68 .17 .61 .18 -.41 1.67 4.15 2.24 5.04 2.36 8.91
IT 64 .24 .78 .17 .67 .23 73 .19 .71 .22 4.63 .96 3.65 -3.63 -.93 2.67 5.43
IIT .86 .16 .80 .31 .82 .15 .62 .58 .77 .36 -1.53 -1.77 3.68 .45 -2.53 -3.04 7.93
g
I .58 .18 .58 .16 .62 .21 .66 .20 .61 .19 .09 1.46 2.64 1.47 2.73 1.07 3.30
II .54 .40 .77 .15 .45 .39 .61 .37 .59 .36 5.24 -1.50 1.23 -7.40 -3.92 2.81 14.44
III .86 .19 .65 .48 .56 .50 .34 .86 .60 .59 -3.91 -5.39 -5.60 -1.24 -2.98 -2.08 13.31

-Syl-



Table 33. Analysis of Content, Subject Area: Coder Constancy. Significance of Differences in Means of Scott”s Pi
Coefficients and ANOVA by Cluster (I, II, III) and by Occasion (T1—T2, T2—T3) (p < .01)

GYMNASTICS APPARSTUS  RHYT.M. BALL GAMES TOTAL DIFFERENCES ANOVA
SIS EXPRESS. -2 1-3  1-4  2-3  2-4  3-4

X SD X  SD X SD X SD X sb t t t t t t F
Within-coder
Constancy
T,-T,
I .70 .1 .63 .17 .64 .18 .68 .11 .66 .15 -2.19 =1.72 -1.00 .26 1.40 .90 1.86
II .53 .29 .68 .27 .52 .25 .65 .30 .59 .28 2.34 -.17 1.72 -2.69 -.52 2.01 3.26
II1 .76 .31 .73 .41 .70 .19 .29 .70 .62 .48 -.27 -.98 -3.71 -.48 -3.33 -3.42 9.15
N=36 df=70 df=3/740
T,~T,
I .72 .10 .68 .14 .71 150 .74 .14 .71 130 1520 =27 .76 1.00 1.97 .86 1
II .57 .27 .79 .18 .56 .36 .72 .34 .66 .31 4.07 -.18 2.00 -3.50 -1.14 1.93 5.30
III .74 .36 .75 .43 .64 .40 .61 .66 .69 .47 .10 1.1 1.06 -1.12 -1.09 -.25 .88
N=36 d£=70 af=3/140
Between-coder
Contancy
T,-T,
I .53 .17 .49 .20 .55 .21 .59 .16 .54 .19 -.63  1.33 4.06 2.72 5.72 2.23 9.80
II .49 .32 .64 .30 .47 .27 .63 .27 .56 .30 4.67 -.36 4.62 -5.41 -.30 5.43 16.82
III 720 .31 .73 .36 .69 .18 .29 .70 .61 .47 25 -1.17 -7.71 -1.31 -7.60 -7.57 44.85
N=180 df=358 df=4/716
T,T,
I .55 .18 .55 .16 .61 .20 .66 .18 .59 .19 -.16 2.80 5.58 3.11 6.12 2.45 14.73
II .52 .35 .76 .16 .55 .35 .67 .32 .62 .32 8.44 .83 4.31 -7.43 -3.33 3.47 24.30
III .72 .36 .69 .42 .60 .40 .47 .75 .62 .52 =59 -2.91 -3.97 =-2.12 -3.45 -2.03 8.66
N=180 df=358 df=4/716

-97vl-
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Statdstical 1y highly significant differences were found in between-
coder constancy both in coding occasions (T;-T,) and (T,-Tg3) in all

clusters. The variation had the same characteristics as the variation in
inter-coder agreement, but was even more pronounced

The coding content constancy varied according to teadher, grade
level and subject area, differing by cluster. In all the coding
contents, the between occasions reliability (constancy) was higher than
the within-occasion reliability (agreement). Thus, it was sown that the
lack of reliability does not mean that the majority of classifications
occurred by chance. The coders' individual and unique manner of inter-
preting the situation and using tte metalanguage of the coding system
might have been the main factors causing disagreement.

Reliabilities of Individual Categories

The inter-coder agreement was assessed for varous individual cate-
gories of the tihree clusters of the PEIAC/LH-75 by using the Kendall
coefficient of concordance, W (Siegel, 1956). In the statistical pro-
a=sing of tte materdal, tte sub-program FORTRAN NMCC was applied. Tre
total percentage of frequencies, summed per category and per observer
over a sample of 24 lessons, was ranked separately by the categories of
e Hree clusters and by occasions T, T, and T3. A Chi-sguare test was
used for estimating the degree of the statdistical significance of tte
coefficients (Table 34).

The intraclass correlation coefficient was also estimated for each
category of observation from the variance between a sample of 24 lesson
obsarvations and the variance between the six observers' percentage per
category, separately by cluster and by occasions.

The stability estimates were not computed in connection with ttese
indices, but tte range of variation of indices between coding occasions
gave a rough description of the inter-coder agreement stability by
individual categades and by the clusters of PEIAC/LH-75.

As can be seen in Table 34, the inter-coder agreement was rather
highy 23 of the categores yielded a value of W statistically signifi-
cant at the .01 level. Only the indices of one category with low
frequencies (I/03), and tte categories indicating a confused situation,
also occurring infrequently (I/12, II/8 and III/7), were not statds-




Table 34. Inter-coder agreement: Kendalls W, Interclass correlation and Chi square-test computed
separately for the categories of the three clusters of the PEIAC/LH-75 and separately

for different coding occasions Tl’ T2 and T3
Ty Ty 3
Cluster ‘Catuprics (Livo situation) (vidoo roc. ols. 1.) (video roc. obd, 2)
i Ne24 Ne2d 2. Ne24 3
intruclase xz . intraclusy X . intrsglass
- \ W correlutlon df 23 1 W corralatfon df 7) S N _MIQDNQDJLD_J
1 Taachers tal't, novurcnty piplly talk; othore
Teacher 01, Aocepts, pralues, cncoucogus (8] .61 .18 2.2 131 79 .75 109.4 | 3.1 q) .68 100.9
B 02, Glves wrretive fealluck, umes s .60 52 82,8 | 5.6 .64 .56 8.6 | 4.4 .0 .56 86.9
03. Usas, duvelvns - 1dcus, novamnt, tasks, 0.8 " a9 5.1 ] 03 .36 e 0.3 | 0.4 .38 .25 3.0
avpyestad by quptly
04, Asky, Initfates and teminutes activity 8.6 .81 0N 112.0 | 6.7 .08 .86 122.0 | 7.2 «90 .88 12).9
05. Presents Inlommation, onjunlzes " 7.6 .80 J6 110.1 {39.6 .83 <19 113.9 |42, J7 32 105.9
06. Givas dirccrions, caimends during uctivity €3 LSS 6 155138 M .65 98.1 |31 . .65 98.1
07. Criticizes puplly Lehaviour 1. Rl .69 102,4 | 0,8 .69 .63 95.1 | 0.8 .70 o84 96.4
Pupll 08, Answers questlon/clarifics, duonstrutes 0.8 57 48 78,7 | 0.6 62 WSt 85.7 | 0.8 67 .60 92.1
talk g9, pupll spasks spontancausly, inltlates 1.9 .19 KT 108.4 | 17 12 .6 99.6 | 1.3 .19 R 108,
Teaclhee 10, Teocher fullow puplls® sctivity, sllent quidance [28.1 .86 .84 119.2 [30.9 .88 .85 121.5 |30.0 .88 .86 121.8
sllent 1) gijent purticlpation In movannt actlivity (3% SN .9 10,1 | 5.8 .96 .95 12,0 | 5.8 .96 95 122.5
(uher 12, Confusad slwution 1.6 35 22 @.5) 11, o8 -1 L1009 [ 10 L26™ . 35.2
15} Puplla® col'uctive movanont activity/pusslivicy
and woclal iccess
Activity 1. Inter-puplls cantucts ard sovanent, spuco,tima, 4.8 .84 .85 120,7 11,4 .90 .88 12{.4 |10.5 o) .67 100.0
cnetyy restricted; rame of 1doss controlled
2. Inter-pupll  contscts and/or novanent free) rame (37,7 W92 ' .90 126,2 (0,7 .95 .95 1J1.6 [42.3 .87 .84 119.)
of dcus centrolled X
3. Intec-pupll; contscts froes rango of §deas open 9.9 W96 95 01,81 8.1 .9 ) 128.1 | 8.0 .85 .82 117.8
4. Puplls' spontancaus sctivity 0.6 W8 .38 66,8 | 0.4 .51 ol 70.0 | 0.3 J7 .25 S1.7
bassivity S. Puplls folliw Instruction, datonstrations 25.9 .89 .86 122.2 17,2 91 .89 125.0 [27.9 .09 .87 123.3
6. Puplls organizo thanselves, assiut ln organlzation| 8.9 2] 67 100.6 |10.5 .81 a7 1.4 | 9.5 a2 .66 98.8
7. ruplls wit foc turn 1.0 WAl W29 $6.5 | 0,6 «50 .40 69.0 | Q.4 «36 .23 {9.8
oder 8, onfused slruation 1.2 6 JIS 6.2 1.1 Jaet -,01 21,8 [ 1.1 W3 2 $0.5
ni Sxclul fom
Situstion 1, Guplete cluss, unifomm task 31 W97 W96 12,5 |31.5 .96 W95 T 132,2 1.9 96 .95 1.8
2. Dividd cluss, unifona tusk 27 97 .96 12).2 [ 8.0 «96 .95 132.2 P9, .89 87 122.4
). Dividoed closs, diffcrentlatad tocky 2.4 .98 .98 135.8 [22.6 «95 94 1.6 [22.¢4 92 %) 126.0
4. bivided closs, dilferentlated tasks distritutud ‘8.9 .96 .95 132.7 | 9.0 .97 .97 13¢.5 | 8.4 92 .9} 122.0
atongst graps § within group .86 .18 N 104.2
S. Individual \ork, unifona task 73 .9 .92 128.4 | 7.4 .9 .92 128.
6. Irdividual vork, difforentlatal tasks 0.3 - - 138.0 | 0.3 q .65 98.0 | 0.2 .Szx <60 92,0
7. Othur situztion, confusal situatlon 1. .58 .50 80.2(1.3 .6 RT3 87,8 1.2 BT .03 26.1

X «p>0.05
6clserv‘.u,

3

194l f

81l coafficients mrucn‘dant rlé) tha el of significance 1 ¢
leanco & yonfv
{")essons, 4800 UIO units., tot, 28800 ting units

-8y1-
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tical 1y significant in all occasions. There was also one category which
all observers did not use in te first coding occasion (III/6), and a W
/ggﬁpltiiteréoicn bt%is case. Tre significant value of W means that te Sl;
independent observers were applying essential ly the same standards in
ranking the sample of 24 lessons by using most of the categores of tte
system. However, as cited earlier, a significant value of W does not
mean that the rankings observed are correct. In this special case,
because a relevant external criterion does not exist, the ranking of
lessons by categories served more or less as an "objective one" (cf.
Siegel, 1956).

The level of coefficient values varied between clusters in accord-
ance with tte level of overall reliability determined earlier by com-
puting Scott's pi (see Table 18). Analyzing the values of videotaped
material observation in occasions T, and T3, it was noted that te
general level of reliability of the individual categories was highest in
tte Social Form Cluster III, Md .95 and Md .89, second higtest in the
Movement and Social Access Cluster II, Md .86 and Md .73 and lowest in
tte Verbal Cluster I, Md .72 and Md .72. Inter-coder agreement also
diministed with time, and most strongly in Cluster II, whereas in
Cluster I it remained at tte same level in both occasions.

In comparing tte W values obtained in different situations, it was
noted that inter-coder agreement was higher in tte live situatdon than
in tte videotaped material observation in Cluster I, Md .76-.72 and in
Cluster III, Md .96-.95. When the varation of means was tested by
Scott's pi, the opposite situation was found to be true in Cluster I. It
is possible that ttese differences of pi and W values reflect the role
of chance agreement. As cited earlier, Scott's pi describes tte average
of observer agreement about the proportions of bechaviors in the cate-
gories, corrected for chance agresment.

It can also be seen in Table 34, that the level of tte intraclass
correlation coefficient was in general ratter high, but lower than te
values of the coefficient of concordance, W. The variation of the level
of this coefficient was also general ly in accordance with the variatdion
of W, and, in ‘categories occurring frequently, the difference between
indices was very small. Intraclass correlation possesses a known
sampling distmibution and, therefore, it may be given a standard psycdo-
metric interpretatijon. In this case, wen te correlation coefficient
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was computed from mean sguares obtained from the six observers' percent-
ages per category by cluster, high values indicate that the wvariatdon
between observers was small relative to the variation among observations
in the sample of 24 lessons used in the study. The intraclass correla-
tHons were sensitive to variations of marginal frequencies, which was
also noted in analyzing tte variance of the means of Scott's pi coeffi-
cients for determining tte level of the objectivity of coding.

Inter-coder agreement on the frequencies was satisfactory, altiough
category I/03, with low frequencies, and tte confused situation cate-
gories diminided tte level of overall reliability decisively. Thus, it
can be concluded that the three dimensional measuring instrument
PEIAC/LH-75 was reliable wen estimated by using a nonparametric coeffi-
cient of concordance, W. However, some revisions are needed. The ques-
tion of inter-coder agreement is further examined in the fol lowing
section using discriminant analysis tedmigues.

Discussion of Overall Reliability Results

In this section the general problems of reliability related to te
procedures of categorization are discussed. The coefficients obtained in
these analyses can be compared with reliabilities obtained in other
studies. According to Flanders (1967b) a Scott's coefficient of .85 or
higher is a reasonable level of performance. This statement is based on
the analysis of errors of two observers during a four-month period, in
which the original 10-category system was used. As a rule, however, in
studies using instruments modified and expanded from the Flanders
system, coefficients have failed to reach the 1limits suggested by
Flanders (Hough & Ober, 1967). It was also noted by Flanders (1970) that
by using a subdivided FIAC system the reliability checks produced inter-
coder coefficients between .70 and .86, and during a "difficult" obser-
vation, .56.

When using multidimensicnal observation instruments modified from
the Flanders system and constructed for the observation of physical
education classes, the acceptable level of performance was lower. Gasson
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(1972), in analyzing the verbal and nonverbal behavior of the teacher
and pupils and the location of the teacher in relation to the class,
noted that an inter-coder coefficient of at least .70 for each of three
dimensions would be acceptable. Bookhout (1967), in his multidimen-
sional observation instrument, accepted the level of .40 reliability in
selecting variables to be submitted to factor analysis on the basis and
stated that the higher the reliability cut-off point set, the fewer
variables would be submitted and the greater the risk of throwing away
valuable data.

However, Barrett (1971) recamended a level of 90% for determining
the objectivity of coding by camputing the percentage of inter-coder
agreement among trained observers for a multidimensional system devel-
oped primarily as a research tool.

In the present study, in which a three-dimensional category system
was used, the level of inter-coder agreement was rather low, md .65,
varying between clusters as follows: Cluster I, .61; Cluster II, .65;
and Cluster III, .69, e.g. in the observation of video-taped material
(Tz). The reliability index used here, Scott's pi, took into considera-
tion the estimated role of chance, and was roughly interpreted in this
context to indicate the extent to which the codings of the six observers
exceeded chance agreement divided by the amount that perfect agreement
would exceed chance (cf. Scott, 1955, p. 323). However, chance seemed to
have 1less significance as an error-causing factor than the coders,
coding target and coding occasions. The general character of errors was
found to be more systematic than randam.

As was expected, within-occasion reliability (agreement) (md .61)
was lower than between-occasion reliability (canstancy) (md .64). In
Cluster I, this difference (.61-.71) was found to be systematic. In a
caparison of pi values, a wide variance was evident in inter-coder
agreement by coder pair (Tq, .45-.65; T, .46-.73; and T3, .43-.72) and
still wider in ooder consistency by coder pair (T-T,, .37-.68; T,-
Tg, .41-.72). A similar range of variation was not evident in within-
ocoder ocanstancy which ranged between .64-.68 (T{-T,) and .69-.78 (Tp-
T3)-

The coders' interpretations of the situations and use of the meta-
language of the coding system were unique. Regarding the ocoding
occasions, inter-coder agreement diminished with time (T,-T3), except in
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the wverbal cluster where the level of inter-coder agreement remained at
the same level. It was apparent that the differences between coders were
sanehow oampensated for in this cluster. The group of observers was
heterogeneous with same demonstrating a higher level of agreement with
themselves, whereas others agreed more consistently with other observers
than with themselves. This kind of change phenawenon was also found by
Barrett (1971), and has relevance to observer training as well as to a
continuous estimation of reliability and objectivity. The checks of
oObserver agreement carried out at the end of the training period or at
given intervals were not enough to avoid systematic errors in coding.
However, Kamlainen (1970) pointed out in analyzing the overall relia-
bility of an observation instrument modified fraom the Flanders category
system, that "constancy control through time must also be resorted to"
(p. 12).

Cluster I was modified and expanded from the Flanders category
system and therefore the coding system proposed here uses fhe same
principles of categorization and training procedures. Two of the ground
rules given to trainees to increase consistency when choices occurred,
need to be discussed here in more detail. First, the rule, "always
maximize information by choosing the least frequently occuring category,
when there is a choice," and second, "if the observer feels that the
pattern at the mawment is restrictive, he is cautious in the use of
direct categories, but he remains alert to a shift in mamentary patterns
by remaining alert to the total social situation" (Flanders, 19670,
p. 159).

The results obtained in this study with a modified instrument and
six-secand time intervals seem to confirm that these ground rules are an
invitation to biased observation. However, Flanders (1967b, p. 159) has
stated that there is a theory of the "unbiased, biased observer," which
contends that even if the observer's assessment appears to be biased, he
is unbiased in that he remains open to all evidence of a changing
situation. It is evident, too, that the time interval of six-seconds
caused additional problems of choice in Cluster I. This error-causing
effect was found to be present in the results, judging both by the level
of the coefficients in different clusters and by the number of cate-
gories in these cluster camparisons. It is advisable to take this into
account, however, as Flanders (1970) points out, by choosing time inter-
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vals as the unit of analysis: "When such time intervals are small,
caompared with the cycles or natural units which are of interest, then
not too much error is introduced. This approach has the advantage that
the observer does not have to make snap judgements about the beginning
and end of natural units while he is observing" (p. 164). By using
three-second time interval freqguencies, as in the FIAC, campared with
the six-second interval used in the PEIAC/IH-75, the frequencies are
naturally higher and are also reflected in the level of reliability. In
the other clusters, the range of variation of frequencies and also the
pi coefficients were higher, and the role of random errors greater. The
use of categorizing principles merits closer examination in connection
with different time intervals.

One factor contributing to the unsystematic variation of relia-
bility camponents in the Movement and Social Access Cluster II and in
the Social Form Cluster III was related to the videotape recording and
to the quality of the videotapes used. On several occasions, the video
segment was less than adequate, with either teacher or student behavior
obscured fram view. It may be that the camera angle was not sufficiently
thought out with the observation of these activities in mind. In
general, the recording was found to have a more detrimental effect on
visibility than on audibility. The rules guiding videotape recording and
categorizing principles also merit a closer look.

The coding errors caused by the constancy and nature of the coding
targets (teacher, grade level, subject area) were rather more systematic
than randam, and were reflected differently in different clusters. The
reactions of "living instmuent" to "living target," such as teachers,
were clearly visible. When camparing grade level effects and teacher
effects on the level of reliability, Tavecchio (1977) noted that the
results obtained in a study using the generalizability of scores and
profiles for reliability assessment, seeamed to confirm the view that the
former is '"nested within teacher" (p. 95). This was found to be a
general characteristic also of the present study because within-coder
constancy variation was not statistically significant by grade level in
any clusters as it was by teacher. As the coders became acguainted with
the coding target, randam errors became a systematic way of interpreting
teaching behavior individually and uniquely, according to the coding
system.
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It was also evident that there were camon elements and a certain
degree of consistency in the interaction pattern in the condition of
different P.E. subject areas. This consistency of variation seems to be
reflected in the results of this examination, as well as in Cheffers'
(1973) study where reliability was determined by submitting cell rank-
ings to analysis using Kendall's coefficient of concordance, W.

One qualification is necessary here, however. There were various
kinds of error by individual coders, although no attention was paid to
the meaningfulness of errors in this study. An examination of the
variance of coders would be a first step toward this kind of study.

Thus, it can be concluded that there was a high degree of consis-
tency both in coding behavior and in the target observation. The results
obtained suggest that the theory of the generalizability of scores and
profiles presented by Cronbach et al. (1972), in which the question of
reliability resolves into a question of the accuracy of generaliza-
bility, merits consideration in examining the multidimensional problems
of reliability and validity in the construction of measuring instruments
for the observation of physical education classes.

The consistency among samples of behavior challenges the investiga-
tors to work out concepts of variables to be measured as a part of
instrument validation as well as a study of instmument precision (McGaw
et al., 1972).

Sumnmary of the Reliability and
Objectivity of Coding

The aim of this investigation was to identify and describe the
methodological problems involved in an observation instrmument proposed
for analyzing the directive/rondirective aspects of interaction in
physical education teaching (Heinil&d, 1976).

The overall reliability was determined by clusters using the scores
of six +trained observers, each having observed 24 P.E. 1lessons (20
minutes each) three times, in occasions randomly placed at one-month
intervals, first in a live situation and then twice more in videotaped
situations. The reliability of the different clusters was assessed by
using the profile method, and was camputed by using Scott's pi ocoeffi-
cient (Scott, 1955). A total of 8424 Scott's coefficients were camputed.
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The coefficients were examined by means of t-tests and a one-way analy-
sis of variance (ANOVA). The variation of reliability coefficients was
examined by analyzing the between-coder reliability (agreement) and the
within-coder reliability (constancy). The contribution made to variation
by the different camwponents was analysed by means of a one-way analysis
of wvariance. The reliability of individual categories was also deter-
mined by using the nonparametric Kendall coefficient of oconcordance, W
and also by camputing intraclass correlation coefficients.

Summarizing the main results, the average level of mean coefficient
values was rather low and varied according to cluster (pi I/.61, pi
II/.65, pi III/.69) and reliability camponent (inter-coder agree-
ment .65, within-coder constancy .69, and between-coder constancy .60),
indicated in results of the videotape recordings T, and T5. The range of
variation and dispersion of coefficients was high.

In Cluster I these "errors" were found to be more or less system-
atic in character. The reliability index used, Scott's pi coefficient,
took into consideration the estimated role of chance in determining the
level of reliability. However, in connection with the sample used in
this study, chance seemed to have less significance as a reliability
decreasing factor than that resulting fram the coders, ocoding occasions
and coding target. The chance phenamenon that was found to occur in the
use of the categorizing principles of Cluster I judging both the
between-coder and within-coder aonstancy cawparisons seems to have
relevance both to the development of the structure of the measuring
instrument and to the improvement of the general rules guiding the
coders and the training of observers.

The reliability operationalized as intercoder agreement and
assessed by means of the Kendall coefficient of cancordance W, was found
to be rather high. Twenty-three of the 27 categories yielded a value of
W significant at the .0l level (Chi-square test) but in all coding
occasions, the coefficients of four categories of infrequent occurrence
(I/03, 1I/12, II/8 and I1I1/7) were not statistically significant, as was
also evident by camputing the coefficient of concordance. The categoriz-
ing principles need to be considered more closely.

In addition to the assessment of the objectivity of coding, the
information ancerming the "consensual ordering" of lessons by indivi-
dual categories may be useful for refining the stxucture of the instru-
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ment and the rules of categorization to facilitate tte measurement of
theoretical 1y important concepts. It can be concluded, after reviewing
te results of this examination of both tte overall reliability and e
reliability of individual categories of the measuring instrument, that
more information is needed about general factors causing errors in
coding before tte category system can be implemented to objectively

measure these concepts.

Construct validity of coding
Background and Purpose

This sub-report will concentrate on the mettodological problems
associated with the development of the observational instrument and
report on an experiment made to examine more closely te construct
validity of coding by means of tHe multiple discriminant analysis
technique.

As Dunkin and hiddle (1974, 78) stated, when reviewing approximate-
ly 500 descriptive studies dealing with tte observation of classroom
interaction, "the terms reliability and validity have tedmical meanings
wen used to describe instruments for measurement of teaching.." and "to
say that tte instrument is reliable means that it provides the same
score of measurement for repeated applications to te same teading
events", and "to say that an instrument is valid means that it measures
wvhat we think it is measuring.”

In most cases e investigators constructing observational instru-
ments consider only observer agreement and neglect the study of validi-
ty. This is common to ressarders dealing with observation of physical
education teaching and applying modified instruments already validi-
tated, such as the most commonly used Flanders FIAC system (e.g.
Dougterty, 1970, 47; Mancuso, 1973c, 84-85; Gasson, 1971, 38). But as we
know, an instrument may be reliable witlhout being wvalid but not vice
versa, and thus it is appropriate to concern ourselves also with te
crucial question of wvalidity in connection with physical education
studies.

Because in observation studies tte observer and tte classiciation
system together form the measuring instrument, reliability is not to be
regarded as a propertyt of an instrument but as that of measurement.
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Similarly, an instrument itself is neither reliable nor unreliable, it
is such only when it has been used to collect data nad data have been
manipulated in same way to produce scores. Thus the observer becomes and
additional source of errors of measurements. According to Komilainen
(1973, 12) "the wvalue of the final results depends crucially on the
accurate use of the metalanguage of classification system in the coding
process". Therefore the main problem in developing and observational
instrument is how to get adequate information for refining the classifi-
cation system and expecially the rules quiding the observers so that
theoretically important concepts could be measured objectively (see
Komulainen 1970b, 24).

Because there was no external criterion available to assess the
validity of these codings it was decided to use multiple disriminant
analysis for examining more closely the variability of coders, i.e. to
describe camon features of disagreement.

Research task-

The purpose of the study was to determine the degree of variability in
the codings of different observers when using the categories of the

three cluster category system
PEIAC/LH-75 (Heinilad 1976a).

In this cannection the aim was:

- to find those discriminant functions that best separate the observers
from each other, in other words, maximize the between-observer varian-
ce, relative to the within-observer variance,

- to describe factors caonnected with the use of the category system that
cause such differences and thus reduce the degree of agreement among
coders,

- to examine the structure of the observer group in terms of the noted
deviations and thereby attempt to describe the degree of validity in
this "testing".
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Discriminant Analysis of the Observational Data

Although discriminant analysis has rarely been used in observa-
tional studies, it is appropriate to explore its applicability as a
method of assessing and describing factors predicting inter-coder agree-
ment. This method is presented more camprehensively by Cooley and Lohnes
(1971). Here the main features, tasks, assumptions and principles of the
interpretation of results will be considered.

In this analysis the codings (scores) of different observers may be
regarded as forming criterion groups (A-F), representing the universe of
observers using the category system (27 categories) in the universe of
coding situations (N=144). In discriminant analysis a linear function
(II) is made fraom the predictors (categories of the classification
system) so that this function maximally separates the groups (coding of
observers). The residuals are treated in the same way. This may result
in a new function (I), orthogonal to the former, which improves discrim-
ination of the observer groups. If these functions should prove statis-
tically significant, a curvilinear dependence exists between predictors
and criteria. The geametric interpretation of discriminant analysis can
be seen for the case of two groups (A and B) and two variates (distribu-
tions of two categories X and Y) with the assistance of Figure 13, in
which the two sets of concentric ellipses represent the bivariate swarms
for the two groups in idealized form. The two variates, X and Y, are
moderately positively correlated. Cooley and Lohnes (1971) point out,
"that this diagram depends upan the equality of the two group disper-
sions. If either the variances of X and Y or the X, Y covariance were
different for the two groups the centroids for the two groups would not
have the same shape and orientation, and the boundary (line II) would
not be a straight line. The size of the two populations do not have to
be the same, only the dispersion" (p. 245).
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Figure 13. Example of discriminant analysis (Cooley & Lohnes, 1971,
p- 245).

This model of analysis also makes it possible to classify observers
by using discriminant functions in certain groups according to their
scores. If we know, for example, the codings of observers A and B and we
wish to place them into certain groups according to the set-up below,
the discriminant analysis makes it possible to minimize the proportion
of placement of observers into "wrong" cells.

Observer is classified into group A or B

A B
Observer is a member A right wrong
of either group B wrong right

The assumptions concermnirng the level of measurement also need to be
considered. The discriminant analysis, like the analysis of variance and
factor analysis, presupposes that the measurement fulfills the require-
ments of interval scales. Nevertheless, these methods of analysis have
often been used with ordinal data. For example, Cooley and Lohnes (1971)
presented a research example by using such data. Such methods have also
been used in observational studies by such researchers as Medley and
Mitzel (1958), Soar (1968), Heinild (1970, 1971, 1980), Bookhout (1967)
and Kamilainen (1973). However, because of the nature of the aeasurement



Table 35. Means and standard dev.iutions of six observer scores by using the PEIAC/LH-75 category system
in video-recorded material observation 1. ('I‘z)

4800 6 secord  time units, tot, 28300 time,units

A L) c D E r Total
Cluster Categories
N=24 24 =24 Ne24 N=24 N=2¢ N=144
. X 2 X 2 X [ X (] X ] X ] X ]
1 Teachers” talk, rovorent) pupile-talk; other
Teacher  Ol. AcCepts, pralses, enoureges 5,46 4.06 | 4.92 3,53 | 5,17 4.41| 5,63 4.36| S.42 3,75]10.21 S.76 | 6.13 4.68
02. Gives corrective fecdbag , urges 6.3 6.32 (12,54 5.80 |10.67 10.10 | 16,58 13.48 [ 11,08 7.73 [10.04¢ 8.3) [11.21 9.7
0. Uses, dovelopes ideas, savmment, tasks, suxmested by puplls A7 48| .88 18| .20 .72 .25 44| 1,00 1,78 1.25 1.98 | .63 1.19
04. Asks, initiates and . terminates sctivity (11,00 9,16 |12,67 10.45 [10.79 8.50 |11.83 7.43 [ 13,42 9.84 [21.04 13,77 [13.56 10.49
05. Presents information, PTganizes 79,13 19,37 | 72,67 19.07 | 83.92 21.72 | 79.45 18.03 | 88.13 22,46 | 72.25 17,07 | 79.26 20.19
06, Glves directions, camman's during sctivity © 8,67 9.21 | 4.71 7,91 6.58 10,91 | 7.67 10.09 | 6.54 8.41 |11.95 9,94 | 7.69 9.8
07. Criticizes pupils betavicur T 1,54 2,82 S5 1,28 1.96 2,49 2,38 3,05 1.04 1.%2| 1.87 2.91 | 1.%6 2.48
Pup1l 08. Aners question/clarifies, doronstrates 1,67 1.93| 1,08 2,10 .54 1.28| .88 1,36 | .92 1,44 2,45 2.67| 1.17 1.93
09: Ppll speaks spontammusly, initiates T1.92 2,70 | 1.67 2,18 .58 3,64 3.04 3. | 1,96 2,29| 2,79 s.82( 3,33 4y
Teacher 10, Teactsr followe puplls’ Activity, silent guidance 71,75 25,51 | 73,21 26,33 | 63,50 27,00 | 58,00 29.55 | 57,12 28.24 | ¢8.08 25.14 [61.68 27.9)
11, Silent participation in soverent activity £10,71 14,59 [13.08 18,30 | 11,58 18,07 | 12,25 18,77 [ 11.38 18,34 [10.75 17.03 |[11.6) 17.28
Other 12, Confused situation . 2,17 .87 2,04 ,20| 2.00 0,00| 2,04 46| 2,00 0.00[ 2,29 .91 | 2,09 .sS
1 Pupils’ collective soveremt sctivity/passivity and soclal sccess :
Activity 1. :m?f:gummlm Soverent, space, time, ermryy restrctad) 112,88 38.99 22,21 34,52 /19,79 31,03 [ 20.46 30.80 | 23.58 35.34 | 27.8) 3.56 | 22,79 31.65
2, Inter-pupil contacts amd/or soverent free) range of ideas controlle 185,00 50.03 | 80,96 47,78 | 87.08 47,10 | 61,54 49.69 | 79.83 51,49 | 73,58 45,64 |81.33 48.00
1. Intarppil axtacts free) range of {deas open 16,6 33,66 [16,12 33,01 | 13,79 30,90 | 18.46 34.45 | 16,29 33,54 [ 15,75 31.%3 [16.17 32.3%
. Ppils’ mortewnus activity .1.67 3.67 «71 3,07 1,33 3.9 .63 2,86 326 1,21 2,99 96 3,27
Passivity 5. Pplls follow instnxction, Aoraretration 49,63 19.97 | 56,25 22,89 | 50.96 22,02 56.25 24,08 | 56,96 23.97 | 56.29 23.79 | 54.39 22.62
6. Pplls organize therwelves, assist in organization 21,8) 12,16 | 20,46 10.16 | 22,75 11,17 19.71 10.98 | 19.96 11,47 | 20,92 10.86 [20.94 11.10
7. Pspils wait for turn 9.92 1,98 | 1,28 1.94| 2.29 2.63| .33 96| .67 1.66| 2,25 2.3 1.28 2,09
Other 8. Confused situation 1.96 ,20| 2,04 ,20| 2,00 0.00| 2.63 1.,24| 2,00 0.00| 2.17 .56| 2.13 .61
1 Sociael form
Situation 1, Covpleta class, uniform tesk 89,54 57,24 | 66,04 54,68 | 62,08 56,14 | 63,12 55,42 [ 62,63 S6.61 [ 64.25 56.09 | 62,94 55,08
2, Divided class, uniform task 56,79 69,99 | 85,45 70,66 | $7.00 70,60 | 50.96 64.61 | 58,04 70.37 | 57,79 67.75 | 56.01 67.86
J. Divided class, different{ated tasks 46412 57,08 [ 43,46 54,48 | 45,96 57,43 47,14 56,72 | 45,25 56,13 | 43,54 57,90 | 45.25 55.6%
",‘3';';':."1’:{ %ll_.;abdmomu.;m turka dintribited emxmat groum’ 20,50 34,94 (16,58 29,98 | 16,85 30,71| 20,04 32,85 [ 17,29 31,32 | 16,45 29,88 | 17.96 31,10
5. Indiviaml work, uniform task : 13,83 27,78 (15,33 30,86 | 14.8) 29.85| 15,58 28,72 | 14,08 28,34 | 15,00 30.46 | 14,78 28,85
e tndividmal work, diffsrentiated tasks .58 2,86 .46 2,24 .54 2,65 1,04 S,10| .04 02| .37 1.84| .51 2.84
7. Othur sltustion, confusal mituat lon 2.6 3,06 | 2,67 3,06 2.71 3.48| 2,08 41| 2.67 32,67| 2,5 2,86 | 2.5 2.84
6 observers
24 lesmone

-091-
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scale, the interpretation of the results remains largely tentative.

The starting point of the discriminant analysis in the present
study was the marginal distributions of categories of the 24 lesson data
(T2) (Table 35) as coded by six trained observers, as well as the 27
categories of the three clusters of the classification system. The
observation groups were structurally hamogeneous and there were differ-
ences in the mean distributions of variables. The data fulfilled the
requirements set on the number of criterion groups and variables. The
use of discriminant analysis was not equally well justified with regard
to the 1level of measurement. This will be taken into account in the

interpretation of the data.

Interpretations of the Discriminant Analysis

The results of this analysis are presented in Table 36, in which
are listed fivé discriminant functions, the maximum number possible
since there were originally six groups. The table displays the structure
and significance of discrimination. The Chi square test, ocamputed fram
Wilks' 1lambda, indicated that of the five discriminant functions sepa-
rating observers, the first two discriminations were statistically
highly sigrmificant and the third almost significant. It was further
established that the power of the discriminant functions +to separate
observers was great, since their canonical correlations were relatively
high. The first discriminant function proved clearly more powerful than
the other four with 58%, the second having only 21%, and the third, 11%.
Fram the point of view of interpretation, the first three discriminant
functions were the most clear and theoretically important.

The program selected 13 of the 27 classification categories and set
them in sequence according +to how much they increased the model's
discriminating power. It is possible even on this basis to get an idea
of the nature of the discrimination. The discrimination model included
the nine categories of the Verbal Cluster I and four of the Movement
and Social Access Cluster II. Both categories which occurred rarely and
those occurring most frequently were represented. In previous studies
(Heinil&d, 1976), the former categories were found to possess low and the
latter high reliability.



Table 36. Discriminant analysis on observers and prccess variables (PEIAC/LH-75)

s = variables ccaled in wmetrics, r = correlations, m = means on discriminant functlon, d = deviatians on discriminant

I 11 III v Vv
L‘l Observers Power of discrimination piecriminant| Disc
e . f riminant | Discriminant |Discrindnsnt [Discriminant
| B A B c 5 £ dnjcateaeies function function function funct.for funct ion
- F N F n, Fyys s r s r s r s r s r
I 0l. Accepts, pralses, encourages 5.46 4.92 5.17 5.62  5.42 10.21 6 5.07 30 4.84 =77 =511 .28 .10 -.57 ~-.02 L300 L34 =043 L3
02. Glves corrective feedback, urges 6.3) 12,34 10.67 16.58 11.03 10.24 s 5,27 25 6.9 -8 .09 8g .s¢ |-.52 .07 [-.50 .23 |-.82 -.1n
03. Uscs, develops ideas, mcverent, A7 .08 .21 .25 1,09 1.25 8 4.59 40 2.61 =17 =31 .24 =012 =75 =-.64 |-.31 -.1¢ 7 .23
tasks suggested by pupils 5 '
04. Asks,initiates ¢ terminates activity |11.00 12.67 )0.79 11.83 13.42 21.04 3 6.40 15 16.32 -.99 -.42| .33 -.12 -.73 =23 [-.82 .10 [-.22 L2
05. Presents information, organi.zes 79.13  72.57  83.92 73.46 80.1) 72.25 13 3,48 65 otk ~-.44 .20 =013 =10 FL.13 A1 FL9 AT =024 WS4
\
08. Pupil answers qestion 1.17 1.08 .54 .88 .92 2.46 10 4.6 50 1.62 229 =37 -.94 .04 =36 =.20 WS40 .38 -2 L4
09. Pupil speaks spontaneously 1.92 1.67 3.58 J.04 1.95 I7.79 1 9.98 S 120.18  fl.11 -.68| .37 .15 .13 .28 |=.36 .05 |-.20 .21
10. Teacher follovs pupils' activity, 71.75  73.20 63.00 53.00 57.13 48.C3 T 4.8 35 J.51 -1.10 +29 A8 -2 1,77 -,09 |-.59 .22 F1.47 -.58
silent guidarce )
11. Teacher's silent participation 10.71 © 13,08  11.58 12.25 11.38 10 75 12 3.61 60 1.01 -.41  .03| .S5 .05 -.98 =-.0) |-.66 =.03 |-=.950 =-.l11
in moverent activity
II 2. Interppil contacts & moveront free,| 85,00 80.95 87.0R 81.54¢ 79.8) 73.58 9 4.28 45 2.04 .28 .09 | -.14 -.07 .65 Al | -.54 -.04 .28 -.07
range of ideas controlled .
4. Pupils' spontancous activity 1.17 .71 1.33 .6) U 5 e Lyt 11 '3.77 s 1.30 24 -,06 | -.48 -.11 A4 .10 29 -.00 [-.96 =-.0l
7. Ppils walt for turmn .92 1.25 2.29 3] .67 2.25 4 S.76 20 10.18 -.51 =237]-.39 -.27 .38 W20 [-.45 -.32 |-.48 -.42
8. Oonfused situation, uproar 1.96 2,04 2.00 2.6 2.00 2.17 2 7.2 10 32.04 .15 .03 .59 .63 .27 588 60 L2¢ .60 1)
: ny% 138 se4 v | 21,00 10,7 v 7,01 5,0 4
Nunter of obscrvations (144) (24) (24) (24) (24) (24) (24) L 2 X Of total
P ~100. discrimi~
OF I: Coding of verbal communication ; F ¢ others X)77100.9 naﬁ;n
wvice— verrus narrov . m +6.69 =7.01 -7.41 -6.62 -6.80 -9.59 = .71
d .64 .80 1,06 88 65 1,62
CF II: Coding of puplls’ activity as 2 00X
STintanerus with teachers' silent X = 46.72 i
activity — versus ambiguous with o 3.04  4.05 3.40  5.06 3.87 4.05 D 7 others . .54
texchers' corrective feedback d .81 .83 .84 1.62 .53 1.02 LI 0N
OF III: Coding of the smuence of x2 w25 ’7“
ERye alee Joernn S e 2andE ¥ Cand A,D and B
by “‘”’3{' irf";l;mtly oomi-\xinq = n -9.69 -10.31 --9.16 " =9.38 -10.3) -9.86 ! L Re = .42
ca“u,“d;‘”“e“ ourt i d .67 .94 .97 .89 .96 1.42
2
OF IV: Matter-of fact-centered cding x7,*17.42
of teacher talk — versus other m -8.07 -8.61  -9.15 -8.47 -9.04 -8.50 E and C/. Others . 11 .
d .93 .83 .97 110 .86 1.25 Re =
2
OF V: Silence—contered . cding — x, T 12,64
versus other m 559 -6.26 -5.90 -5.6) -5.27 -5.62 B 7 others e o
d .98 .97 1.06 .95 1.08 .96 . J
function

91
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Content and Interpretation of Discriminant Functions

The following principles and sequence were used in the interpreta-
tion of the contents of the discrimination dimensions: First, note was
made of the variables that had obtained high weights on scaled eigen-
vectors (s) and of their relative discriminating power. Second, it was
ascertained how highly discriminant functions correlated (r) with wvari-
ables selected into the model. Third, it was established how known
groups (observers) were placed on the discriminant dimension on the
basis of their means and standard deviations on these dimensions.
Finally, their mutual placement in the discrimination plane, formed by
two discrimination dimensions at a time, was studied.

Fran the structure of the coefficients, and the nature of the
factors, the five functions extracted appear to measure the following
variations in the coding behavior of observers A-F:

DF I: Coding of Teacher-Pupil Verbal Caomminication: Wide versus
Narrow. The first and most important discriminant function distinguished
the observers who had made a wide use of the categories of verbal
camunication from those who had used only same categories. The
following categories, besides being highly related to discriminant fumc-
tions, obtained high weights on scaled eigenvectors: pupil speaks spon-
tanecusly (I/09), teacher asks, initiates and terminates activity
(I/04), teacher accepts, praises, encourages (I/0l1). On the basis of the
placement of observers on the discrimination dimensions (Figure 14),
observer F deviated clearly from the rest, most clearly fram observers D
and A, and was placed at a distance of over two standard deviations fram
the others. The observer in question was found to deviate significantly
fram the others also in the analysis of inter-coder agreement (Heinili,
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Placement of otserver A-F group centroids on  the

discrimination plane formed by discriminative functions I and II.

versus AMBIGUOUS

OF 1I: Coding of pupil's disturbed activity situation
SPONTANEOUS

with TEACHERS
CORRECTIVE FEEDBACK

*C.

with TEACHERS'
SILENT ACT:

-2
WIDt —— NARROW
DF 1: Coding of teacher - pupil verbal commuaication

Figure 15. Placewent of abservers A-F centroids on the discriminant

dimensions I,

II and III on the basis of their means and stardard

deviatians on the function.

F

N L1 al§

-10 -9 -8 =) -

DF I: Coding of teacher-pupil verbal communication as wide = versus narrow.
A c e F_ o
I, 1 L 14 1 s
2 3 4 S 6
DF I(1: Coding of pupils’ disturbed activity situations as ambiguous with teuch-
er's corrective feedback = versus spontancous with teacher’s sileat acuvuy.
E
B £ A D C
([ f¢ ‘
-11 -10 -9 -8
DF 1I:Coding of the sequence of teacher-pupil verbal and nonverbal communi-

cation by using iafrequently occurring = versus frequently occurring
categories,
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1976). The nature of this factor was then examined closer, as was the
shift phenamenon by coder which reduced the index of inter-coder agree-
ment of the whole group. The way in which observer F used the classi-
fication system showed a tendency to code more frequently than the
others the occurrence of "verbal oammunication, teacher and pupil
initiative and respanse." The observer in question also attempted to
take into account infrequent and more rapidly occurring events in order
to describe the continuity of cammunication, whereas other observers
were content with a less detailed coding of cammunication.

It is possible that the time interval of six seconds was reflected
in these coding differences as well as Rule 4 (see Chapter 5, page 383).

DF II: Coding of Pupils' Collective Activity Situations: such
as Ambiguous with Teachers Corrective Feedback versus Spontaneous with
Teacher's Silent Activity. This discriminant function separated obser-

vers on the basis of how they coded ambiguous situations. An examination
of the weights of scaled eigenvectors and of correlation coefficients
indicates that the most important categories in this discrimination were
the category discribing the ambiguity of pupil activity (I1/8),
teacher's corrective feedback (I/02) and teacher's silent participation
in movement activity (I/11). When the placement of observers on the
discrimination dimension was analyzed (Figure 14) it was seen that
observer D differed clearly fram the others, especially from observers A
and C. Where observer D tended to code an ambiguous situation using the
category "confused situation" (II/8), the rest, and particularly
observer A, were more inclined to code it as ‘"spontaneous pupil
activity." Similarly, observer D coded the teacher's verbal behavior as
"corrective feedback and teacher silent participation" more frequently,
while the others used the category "teacher follows pupils' activity,
guides silently" (I/10).

It appears that it was difficult to draw a line between confused
and spontaneous pupil activity situations.

DF III: Coding of Verbal and Non-verbal Cawmunication: Infre-
quently Occurring versus Frequently Occourring Categories. This third
discrimination dimension was not as easy to interpret as the first two
dimensions. It was, however, found to be statistically significant
and quite interesting fram the point of view of the theory and content
validity of coding. The discrimination between observers was again
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related to ooding differences in cambining non-verbal and verbal com-
munication. For interpretation, the most important discriminating cate-
gories proved to be the verbal category "teacher uses ideas, movement
tasks suggested by pupils" (I/03) and the category indicative of teacher
initiative "teacher asks questions, initiates and terminates activity"
(I/04). Included in the model was the most frequently occurring pupil
collective activity category "inter-pupil contacts and movement free,
range of ideas controlled" (II/2), whose correlation with the mean of
original variables was, however, low (.11). Also included was the cate-
gory ‘"pupils wait for tum" (II/7). On the basis of the placement of
observer centroids on the discrimination dimension (see Figure 15), it
was possible to establish that observers B and E deviated fram the rest,
most clearly fram observer C and least fram observer F, who, it will be
remaembered, represented a "wide coding of verbal cawmunication" on the
first dimension. Observers B and D tended more frequently than the
others to use the categories "teacher initiates and terminates activity"
(I/04), '"teacher uses ideas, movement tasks suggested by pupils" (I/03)
and "teacher participates silently in nmovement activity" (I/11).
Observer C made exceptionally little use of these categories, but a
frequent use of the categories "inter-pupil contacts free, range of
ideas controlled" (II/2), "pupils wait for their tum" (II/7), and
"pupils' spontaneous activity" (II/4). In general, observer C used a
more reduced method of coding a cambination of verbal and non-verbal
amunication than observer E. It would seem that cambining verbal and
non-verbval cammmication, which is the central feature of this classifi-
cation system, requires special alertness and a certain attitude. At
least half of the observers strived canscicusly to do so.

While the first three dimensions brought out differences in the
coding of infrequent or rapidly ocaurring categories, canfused situa-
tions and non-verbal cammunication, the situation was quite different
with the last two dimensions. In them were distinguished coders who used
frequently occurring categories in certain ways:

- Matter-of-fact-centered coding of teacher talk - versus other and
silence-centred coding - versus other.

The difference between observers was not significant on the 1last
two dimensions, even though it yielded a reasonable interpretation. It
should be pointed out that, in general, the use of the most frequently
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occourring categories, such as I/05 and I/10 in ambiguous situations, is
not recammended according to the instructions given in connection with
this classification system or with the Flanders category system (see
Rule 1, page 83). The discriminant analysis brought out this problem of
reliability and construct validity of coding. Also, the shift phenamenon
was highlighted in the interpretation of the last two dimensions.

Discussion of Results

Structure of the Observer Group
The discriminant functions that describe independent factors
causing disagreement among coders were interesting from the point of

view of theory.

Observers o©ould be placed into a certain group which reflected
their coding behavior. These discriminant functions were found to be
associated with certain kinds of situations such as teacher-pupil verbal
cammunication-centered, disturbed pupil activity situations or nonverbal
camunication-centered situations. The structure of the discriminant
model reflected different coding decisions made in these situations and
concerning the choice between infrequently (a) versus frequently (b)
occurring categories:

DF I DF II DF III

(a) (b) (a) (b) (a) (b)

Obviously the crude coding was advantageocus fram the point of view
of reliability but at the same time it reduced the construct wvalidity,
and thus the discriminant validity of the instruwent, i.e., of coding.
However, the central objective of the classification system was the
identification of the sequence of teacher-pupil verbal and non-verbal
camunication, as well as the discrimination between directiveness and
nondirectiveness of the teacher's interaction with pupils.

Naturally, it was more difficult to observe teacher activity in a
noisy and canfused situation, because audibility was bad. Such situa-
tions are not, however, very cammon in observation studies, but they
should be taken into acoount in analyzing the reactions of different
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observers and in refining categories and coding instructions. The
technical equipment and the methods used for voice recording obviously
need to be examined more closely.

The structure of the group of six observers with a similar training
background was quite heterogeneous when examined in the light of differ-
ences revealed in their individual manner of using the metalanguage of
the classification system. Coder differences emerged clearly in three
linear factor groups of different camposition (see Table 35 and Figures
14 and 15). As is usual in discriminant analysis, the first 1linear
function predictor of disagreement separated one group (observer F) fram
the rest, then the next one (D) from the rest and so on. Observer
variability was great, especially on the first three dimensions and in
the discrimination space defined by two discrimination dimensions at a
time (Figure 14).

On the basis of the nature of coding decision differences it was
possible to get a description of the problems of the canstruct wvalidity
of coding and of its level in connection with the "testing of the
instruments." Roughly speaking, about half of the observers approached
coding in a way considered valid in terms of the theory, which, however,
in this context, often took place at the cost of reliability.

In this case at least, the heterogenecus group offered a good basis
for the disamination of systematic differences, the shift phenamenon
and factors that reduced inter-coder agreaement. Thus it can be noted
that by using a team of observers in the study the universe of general-
izability ooculd be broadened. But, in which direction it should be
broadened is a question that also merits oconsideration when the
measuring instrument is being refined (McGaw et al., 1972).

Canstruct Validity of Coding

The empirical findings reported in this study established clearly
that high frequencies of occurrence are not necessary prerequisites for
the reliable measurement of behavior. Certainly, if a particular type of
behavior is of sufficient interest, we should not be deterred fram
attempting to measure it solely on the grounds that its occurrence is
relatively infrequent. Nor, on the other hand, can we assume that the
accumulation of large numbers of observations of a particular +type of
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behavior provides some kind of guarantee that we have achieved precision
of measurement.

What real 1y matters then is not the number of times that a particu-
lar type of behavior has been observed, but wether tte subjects of te
observation have differed consistently in the extent to which tey
display that behavior. This cannot be inferred from considerations of
frequency alone, but need to be determined by an analysis of inter-coder
agreement and between-coder agreement of the type descibed earlier or
those reported by Heinil & (1976b), Boddout (1967) or Komulainen (1973).

The construct of discriminators found in this study describe pat-
tarms of teader and pupil behavior which in Boddout's (1967) study
were found to be related to tte social emotional climate. The quantity
of positive emotive expressions of teader and pupil talk (DF I), and
the sequence of verbal and non-verbal interaction (DF II) also distin-
quided situations were teader and pupils were moving and teacher was
participating in movement activity (DF III), causing disagresment among
coders. Decisions concerning the level of different forms of pupils'
col lective activity, operationalized as social access, were also
reflected in results describing variation between coders. Also te
results obtained by Tavecdio (1977) suggest similar difficulties in
coding interaction processes in physical education classes objectively.

In the present study, the inverse character of reliability and
validity was highlighted, which had already been painted out by F1anders
(1970) in his analysis concerning the training of observers and reliabi-
lity probleams.
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Suggestions for Further Study and Improvement of the Observation
Instrument PEIAC/LH-75

Although the results of tte discriminant analysis can only be
regarded as tentative on account of the nature of tte level of tte
measurement scale, they yielded quite useful information for the deve-
lopment of the instrument.

Furtter research gould be conducted with the instrument created.

It sould include replications of tte exploratory study. Furtter as te

observation instrument is stil1l crude, its potential for refinement

gould be capitalized upon for researth and teader training purposes.

The results obtained suggest that more attention gould be paid to tte

fol lowing questions:

(1) development of rules far coding mare decisively teader-pupil verbal
and non-verbal cawmunication and their sequence.

(2) tte use of te six-second time interval needs to be considered more
closely. May be a tiree second interval would be better in coding
te first speech cluster, and one minute in connection with te
other clusters,

(3) developing rules for coding more decisively pupils' collective
movement activity and tte forms of social access (categories II/3,
11/4),

(4) also the rules for coding "pupils collective passivity" (II/7)
"waiting for turn" must be refined,

(5)the 1rules quiding videotape recording must be determined moree
exactly and so that the whole situation is taken into account,

(6) e tedmique for voice-recording must be implemented by using the
wireless ttroat micropones. Recording of pupils vaices also needs
to be considered more closely,

(7) e +txraining of coders as well as the txeatment of material to be
used in this connection need to be examined. A sample of material
with different contents gould be added to the observer txraining
programme,

(8) agreement controls carrmed out only at the beginning of the study
period are not enough to avaid systematic errors in coding: recur-
ring constancy control must be resorted to,
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(9) the selection of coders need to be considered more closely and by
taking into account the cognitive as well as affective characteris-
tics of the candidates:

The technique of multiple discriminant analysis outlined previously

can be applied

- for refining the classification system so that reliability and
validity problems can be examined simultaneously

- for implementation of observer training programmes so that as-
pects important from the theoretical point of view can be empha-
sized

- for studying and assessing "inter-investigation agreement" by
having the same classification system used by different investi-
gators.
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PART III
INVESTIGATION OF THE OONSTRUCT VALIDITY AND
SENSITIVITY OF THE OBSERVATION INSTRUMENT PEIAC/LH-75

This section will report on an investigation of the oconstruct
validity and sensitivity of the observation instrument PEIAC/LH-75 using
a cumlative multivariate analysis of the factoral structure of instruc-
tional situations and a discriminant analysis of the groups formed with
the factor scores.

The general principles underlying factor analysis and its various
phases are well known. Only same special problems will be considered in
this connection, after which the specific areas of multiple grouping
analysis and multiple discriminant analysis will be discussed.

A great deal of correlaticnal research on validity employs factor
analysis which reorganizes a table of correlations to emphasize conver-
gence. Reducing the central core of this information to a campact table
of factor loadings often has a clarifying effect (cf. Crunbach, 1971;
Medley, 1982).

In this oconnection, an attempt will be made (a) to use factor
analysis as a means of reducing the dimensionality of the set of three
cluster variables by taking advantage of their intercorrelations, and
(b) to find ways of identifying fundamentally meaningful dimensions of
the multivariate construct under study. This kind of evaluative research
may be termed a method of controlled ocorrelation to highlight the
central roles of oorrelation coefficients as a primary index of the
strength of relation, explanation, or prediction. Regarding kinds of
possible canclusions, they will be probablistic in nature, reducing
uncertainty, but not campletly eliminating it (cf. Cooley & Lohnes,
1976).

In this study the greatest interest centers on correlations between
the original variables and factors. The matrix of scores of the cate-
gories of the three-cluster correlations is called a factor structure.
This matrix will be used here primarily as an interpretative device,
just as it is in any multivariate analysis which results in a factoring
of a measurement battery. Here the same factor matrix is regarded as
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expressing both the theoretical camposition of a measurement, thus
"explaining" the measurement, and the correlations of the factor with
the measurement "explaining" the factor (Cooley & Lohnes, 1971).

When working with ipsative naminal scales, it is necessary to
interpret the two poles of each factor separately. This situation is in
general attributable to the use of taxonanwies. "As the system is always
in sare state, an increase in any one form of behaviour leads to a
decrease in the other forms" (Kamlainen, 1971a, p. 16).

By using a three-cluster category system the variables are tied to
ipsativity in more than one way: between the categories within each
cluster and between the categories of different clusters. Thus, we can
discuss inter-cluster ipsativity and between-cluster ipsativity. A
factor analysis will be employed in this context as a means of exploring
ipsativeness on the canstruct under study.

The set of data analyzed here was recorded on videotape during the
autum term of 1973. The data were gathered by six trained observers
ocoding each situation three times: first in the live classroam and then
twice more with the videotape at one month intervals. The data set
includes 24 P.E. lessons with a total of 28,800 six-second time units.

Aims of the Factor Analysis

This analysis will explore, fram the point of view of the validity
of Flanders' theory, the interaction in 24 P.E. lessons by considering
the systematic variance among scores when using the PEIAC/LH-75 three-
cluster category system on the canstruct under investigation.

In this phase of the study, the aims were:

1. to examine interaction in physical education classes by means of the
factor analytical r-technique
- to identify the stxructural dimensions of interaction,
- to consider whether they correspaond to logical dimensions or to
the theoretical framework, and
- to consider the behavior of the emerging factors (factor scores)
in ocaombination with certain other variables (frame factors) as
classified in accordance with the sex of the teacher, grade level
and physical education subject area;
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2. to explore the formation of hamogenous groups of lessons in grouping
analysis based on factor scores; and

3. to explore the formation of the factors predicting variability and
grouping of lessons, "known" to be different. In this connection the
aim was:

- to find those discriminant functions that best separate the cri-
terion groups from each other, in other words to maximize the
between—group variance, relative to the within—group variance;

- to describe factors connected with the use of the category system
and predicting the grouping of lessons, and thus to describe the
ability of the instrument to distinguish between groups known to
behave differently on the construct under study;

- to examine the structure of the groups formed by the grouping
analysis in terms of noted deviations; and

- to describe the sensitivity of the instrument, i.e., the ability
of the instmument to make the discriminations required for
research problems.

Selection of Variables

The establishment of a minimum acceptable reliability for wvariables
to be submitted to factor analysis was based on the following prin-
ciples: Since there were no previous studies using this observation
instrument, reliability of the data could not be presumed. The higher
the reliability cut-off point set, the fewer variables would be
submitted, and the greater the risk of throwing away valuable data. On
the other hand, the lower the cut-off point, the greater the risk of
diluting the factor analysis with so much worthless data that a great
many poorly defined factors would be required to account for total
variance. For this quasi experiment, the intention was to sutmit +to
factor analysis those variables which might ocontribute significant
loadings +to factors. Estimating reliability by using the Kendall coef-
ficient of cancordance (W), 23 of the 27 categories were significant at
the 0.01 level. The remaining four were categories with low frequencies
and/or indicating a amfused situation (I/03, I/12, II/8, III/7). In the
light of this criterion, a total of 27 variables were submitted for
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analysis. The results reported here are based on a video-recorded obser-
vation (T,), in which the level of reliability was the highest of the

three rating times. The means of Scotts pi, camwputed fram the scores of
the six trained observers, were, by clusters, .61, .71 and .77.

Factoring and Principles of Interpretation

The intercorrelation matrix was obtained by correlating the three-
cluster category frequencies 27 x 27 camputed fram the six observers'
scores (total 28,800 six-second time units) in the lessons (N=24). The
data fram three coding occasions (Appendix C.1) were subjected to fac-
toring separately. The correlation matrices were factored by using the
principal axis method, and the numerically highest correlations were
used as estimates of h. Rotation was carried out by the varimax tech-
nique. This rotation method was chosen because, being octagaonal, it was
likely to yield a simple and clear—cut result useful at the initial
stage of this "structure seeking" investigation.

The number of factors to be rotated was determined according to the
principle that (1) it is preferable to include too many than too few
factors, and (2) a description that is optimal both interpretationally
and in terms of the simple stxucture rule should be sought with succes-
sive reductions of the primary base. Four, five, six, seven and eight
factors were rotated with the varimax technique.

Seven factors proved to be the most interpretable and stable ocom-
bination. The consistency of the structures of the seven factor varimax
resolution was examined by analysing the factor structure camputed fram
three data sets (coding occasions T;, T,, Tg) by means of Symmetric
Transformation Analysis (Appendix C.2). Each factor extracted was inter-
preted as a structural dimension by studying the categories with appre-
ciable 1loadings (-.30), synthesizing them, and naming the camposite
pattemn.

The factor loadings of categories and the regression coefficients
obtained by them (Appendix C.3) in the estimation of factor scores
helped to identify the categories that were central in the canstruct of
the factor in question. In addition, the lessans for which the factor

scores were the highest were cawpared with those with the lowest factor
scores.
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Results of the Factor Analysis

Correlations between Categories of the Three Clusters

The correlation matrices between categories of different clusters
(Table 37) express the interdependence of the categories of each cluster
throughout the lessons observed. The figures are in general so low that
categories may be considered sufficiently independent of each other +to
meet the requirements of independence imposed on observational methods.
Using ipsative naminal scales, it is evident that there will be same
high negative correlations, and as stated before, the process is always
in same state. Therefore an increase in any one form of behavior 1leads
necessarily to a decrease in the other forms. For instance, in the
verbal cluster (I) the category indicating teacher's silent behavior
(I/10) and the category indicating the most daminant teacher's verbal
behavior (I/05) correlated negatively. Also it is understardable that
there will be positive correlations between the categories of initiative
behaviors and respanse behaviors. Categories of different clusters cor-
related with each other both positively and negatively. The highest
positive oorrelation, .98-.97, was found between categories 1I/8 and
I1T/7 of clusters two and three, both indicating a confused situation.
These categories were always used together in beginning and finishing
coding.

Results

Factor analysis yielded seven factors acocounting for 68.6% of the
total variance (Table 38). Factor socores estimated for every lesson in
the seven factors are presented in Table 39. The results are illustrated
in Figure 16, based on the means and dispersions of factor scores and
demanstrating the location of each lesson in structural dimensions as
classified according to the sex of the teacher, the grade level, and
the physical education subject area.

It was found that the positive pole activities consisted mostly of
the teacher's verbal activities. However, in the first factor a type of
non-verbal form of teacher activity, participation in student activity
(I/11), was evident (Figure 16A). The teacher's silent behavior as
guidance (I/10), which is a caman type of activity in ball games, was
characteristic of the negative-pole activities. Two factors, IV and V,



Table 37. Categories of the Three

Coefficient of Each Variable is Plac

ed on the Diagonal.

VARIABLES
CLUS. CAT.
No. No.
I ot 35
02 55 66
03 -02 o0s 51
04 -17 =35 -14 54
05 10 12 -02 -19 61
06 02 -10 09 54 -02 12
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08 -04 -18 S1 45 20 31 S2 58
09 =26 18 SO -2) 48 05 1) 49 58
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Table 38. Varimax-rotated Factor Matrix.

Cluster Cat. 1 2 3 4 S 6 7 h'-
I 01. 29 -03 -6u 28 01 -13  -32 68
02. 37 11 -66 -10 16 24 12 69

03. -01 -07 -13 35 18 -06 65 60

ou. o4  -68 29 11 =13 02 29 67

05. 18 14 -09 23 08 79 -1 75

06. 06 -82 01 o4 -05 16 05 70

07. 01 12 ou 61 03 12 27 47

08. 12 -20 16 72 -10 23 36 79

09. 17 10 -17 58 51 25 10 73

10. 20 u8 23 =29 -1 -62 08 81

1. -84 -3 00 16 03 -13  -21 81

12. 06 -10 36 05 06 07 -15 17

Il 1. 09 -76 uo 18 -10 10 -7 82

2 uy 51  -37 02 10 =47 05 82
3. -90 08 -05 -06 -09 -06 -02 83

4 -03 o4 -06 08 98 00 -00 97

5. 13 -25 16 16 =17 7 12 68

6 25 35 21 30 21 47 06 58

7. -67 -1 26 -00 -M 21 08 59

8 07 05 10 78 10 02 -13 65

III 1. -10 -66 =29 =22 =22 -13 -07 64
2 18 16 75 17 =20 20 -09 74

3. 25 28 64  -10 o]} 30 15 67

u. 05 17 -03 19  -14  -49  -33 uy

S. -82 18 03 -06 09 -23 16 79

6 03 -04 -05 06 -13 -08 T 53

7. 08 02 -07 05 95 0S -05 92

Eigenvalue 3.4 3.1 2.7 200 2.5 2.7 1.7 18.5
1 12.5 11.5 10.0 9.3 9.2 10.0 6.2 68.6




Table 39. Estimated Factor Scores.

Lesson Rec.dale Teacher Grade Subject Faclor Faclor Faclor Faclor Faclor FaclLor Faclor

—-6Ll-

No level area 1 2 3 4 5 6 7
1 12.11.73 W L A 463 413 538 GHi1CS ué7 703 ugs
2 15.11.73 M M A u32 436 626 us8 471 ug3 502
3 17.12.73 W L G 490 713 543 633 470 550 538
4y 20.11.73 W M 8] 452 788 Ls6 378 493 457 438
5 20.11.73 W H B usi 386 315 413 ug1 us1 537
6 22.11.73 M M R 629 395 468 482 511 565 56U
7 18.11.73 M H A Lug uy3 676 461 us9 491 L36
8 27.11.73 W M B L2 470 329 L2s 482 506 512
9 27.11.73 W H G 487 705 472 390 u8s 489 L6y
10 27.11.73 M H R 775 u72 560 493 469 399 413
1 27.11.173 M Y B 400 389 500 451 472 256 uguy
12 29.11.73 M M B u32 uuy Lsy 603 465 379 387
13 3.12.73 W L B 4s7 ug96 313 uy72 48y 524 433
14 4,12.73 W M R 687 512 496 515 543 407 531
15 4,12.73 W H R 736 502 422 L2y 476 596 uyg
15 5.12.73 M L B LBy 465 396 483 490 681 Lu63
17 10.,12.73 W L R 490 523 525 530 u6s 543 875
18 11.12.73 W L A Lyé 465 627 L8y Loy 594 522
19 12,12.73 M L R 524 4sy 519 505 516 331 678
20 13.12.73 M M G 470 550 594 531 498 L3y u7y
21 14,12.73 M 2 A L6s 489 531 528 961 529 473
22 17.12.73 W M A 455 4s8 669 438 458 571 432
23 17.12.73 M L G 479 514 420 892 456 527 478
24 18.12.73 M He G 47 518 549 495 L6y 526 371
Teacher Grade level Subjecl area
M = man L = low G = gymnaslics
W = woman M = middle A = apparalus
Y = high R = rhyvimic
B = ball games
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had high loadings only in the positive pole. The dispersion of factor
scores was highest in the third factor 313-676.

The factors obtained are shown below. The first factor was clear-
cut in content. Here, all the most important loadings were negative. The

Factor I: Cluster/ Positive Cluster/ Negative

Category pole Category pole
1/02 +.37 11/3 -.90
11/2 +.44 I/11 -.84
I11/5 -.82
11/7 -.67

loadings were spuriously high. The social access and the social form
cluster categories (Cluster II and Cluster III) had high 1loadings on
this structural dimension as well as teacher's silent participation in
movement activities in situations where interpupil contacts were free
and range of ideas open, work divided among groups or individuals. The
positive pole activities consisted of the teacher's verbal positive
reactions and corrective feedback to the pupils' activities. Camparing
the different 1lessons by considering the factor scores estimated for
them, the 1lessan of rhythmic movement expression showed the highest
loadings in this factor. These variables are descriptive of the entire
indirect influence area. This structural dimension was labelled "“indi-
rect nanverbal integrative idea generation —-- teacher's verbal cammuni-
cation and motivation."

The content of Factor II also was clear. The negative pole con-
cermed the teacher's verbal direct commmication and its intensity in

Factor II: Cluster/ Positive Cluster/ Negative
Category pole Category pole
I1/2 +.51 I/06 -.82
I/10 +.48 I1/1 -.76
I1/6 +.35 1/04 -.68

the situation in which inter-pupil contacts and movement activities were
restricted and range of ideas controlled. The positive pole was asso-
ciated with situations in which the teacher's silent guidance was pre-
doninant and in which inter-pupil contacts were free but the range of
ideas was still controlled. All the waman teacher's gymnastic lessons



Figure 16. Location of each lesson in structural dimensions based on the means and disperions of factor scores

A. Factor I. IDEA GENERATION: Teacher's and pupil's non-verbal integrative idea generation (+)/Teacher's verbal idea
generation and motivation (-)
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B. Factor II. INTENSITY: Teacher's total, intensive guidance (+)/Teacher supervision and organization (-)
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showed high loadings on this factor (Figure 16B). The structural dimen-
sion was descriptive of the entire direct influence area. It was
labelled "intensity of teacher's verbal direct guidance."

Factor III consisted of categories fram all three clusters. In the
positiye pole the highest loading was related to situations where the
class was divided by uniform task, and the second highest wvariable

Factor III: Cluster/ Positive Cluster/ Negative

Category pole Category pole
I11/2 +.75 I/02 -.66
I1/1 +.40 I/01 -.64
II11/3 -.37

11/2 S/

loading described the social situation in which inter-pupil contacts and
movement activities were restricted and the range of ideas contxrolled.
The daminating characteristics of the negative pole were the teacher's
positive verbal reactions to pupil activities, specificity of supportive
supervision in the situation in which the class was divided, the tasks
differentiated, and the range of ideas controlled. In this factor, the
apparatus and gymnastics lessons, especially of the male teacher, showed
high loadings (Figure 16C). This structural dimension was 1labelled
"uniformity of teacher's nonverbal guidance -- specificity of verbal
supportive supervision." These aspects are descriptive of the entire
direct/ indirect influence area.

In Factor IV, all the most important loadings were positive. The
fourth factor was related to confused situations where the daninant

Factor IV: Cluster/ Positive Negative
Category pole pole
11/8 +.78 =
I/01 +.72
1/07 +.61
I/09 +.58
I1/03 +.35
I1/06 +.30

characteristic was pupil-teacher verbtal cammunication, which consisted
particularly of pupils' suggestive activity. The dimension was typified
by the high 1loading of teacher's acceptance of pupils' spantanecus



Figure 16 (cont.)

C. Factor I)II. SPECIFICITY-UNIFORMITY OF GUIDANCE: Specificity of supportive supervision (+)/Uniformity of teacher
guidance (-
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activity as well as by the loading of teacher's criticism. One low level
gymnastic 1lesson in particular had high loadings on this factor (Figure
16D). This dimension was labelled "directing cawmmunication."

Factor V was typified as non-structured situations in which the
social form as well as social access were unclear. In this context
pupils were asking for instructions and expressing their own ideas. Only
one low level apparatus lesson had exceptionally high loadings of this
factor (Figure 16E). The dimension was labelled "non-structured spon-
taneous pupil activity."

Factor V: Cluster/ Positive Negative
Category pole pole
11/4 +.98 -
111/7 +.95
I/09 +.51

The daminant characteristics of the sixth structural dimension were
phases of the lesson as orientation and work typified by wverbal/nonver-
bal interaction. The positive pole mainly concermed the teacher's pre-
sentation of information, pupils following instructions, organizing
themselves and assisting in organization. The negative pole was asso-
ciated with activity situations in which the class was divided, tasks
distributed among groups and within groups, the range of ideas o©on-
trolled and silent guidance predaninated. The female teacher's apparatus
and rhythmic movement expression lessons had high loadings on this
factor (Figure 16F). The structural dimension can be named "teacher-
doninant verbal subject centricity -- non-verbal groupwork centricity."

Factor VI: Cluster/ Positive Cluster/ Negative
Category pole Category pole
I/05 +.79 I/10 -.62
11/5 +.71 111/4 -.49
11/6 +.47 11/2 -.47
I111/3

Factor VII was typified by the teacher's verbal respanse behavior.
The positive pole was related to situations in which pupils worked
individually, tasks were differentiated and the teacher stimulated the
pupils, activity and thinking by acceptance of their mnovement ideas.



Figure 16 (cont.).

E. Factor V. SPONTANEOUS PUPIL ACTIVITY (+)/STRUCTURED ACTIVITY (-)
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The negative pole was related to situations in which the class was
divided, tasks were distributed among groups and within groups, and the
teacher encouraged different groups by acceptance and praise. The
rhythmic movement expression lessons of both teachers had a high loading
for this factor (Figure 16G). This factor was 1labelled "Attxributing
teacher's response behavior to individuals/groups."

Factor VII: Cluster/ Positive Cluster/ Negative

Category pole Category pole
I11/6 +.71 I11/4 -.33
1/03 +.65 I/01 -.32

The Factor Structure by Frame Factors

The behavior of the resultant factors was considered in cambination
with certain variables, and frame factors, as classified according to
the sex of the teacher, grade level and physical education subject area.
The results are illustrated in Figure 17.

For the factor scores reported for the two teachers in Table 40, a
high Factor I score indicates a predaminance of behaviors extending the
pupil's freedam of action, whereas a high Factor II score indicates an

Table 40. Significance of Differences between Factor Scores Estimated
for the Two Teachers (Man-Waman) (24 lessans, N=12) (ANOVA).

MAN TEACHER WAMAN TEACHER df.=22
FACTOR X SD X SD =

1 500 104 501 102 .00
2 465 48 536 428 -1.82
3 524 83 476 116 1.19
4 532 121 468 72 -1.57
5 519 141 481 22 -.94
6 467 114 533 80 1.65
7 477 82 523 118 1.11

accentuated part played by teacher initiation and direct cawmmmication,
reducing the pupil's freedam of action. Factor III indicates a uniform-
ity of teacher guidance and specificity of silent guidance in situations
such as ball games and apparatus work.



Figure 16 (cont.).

G. Factor VII. INDIVIDUALITY-GROUP CENTRICITY: Attributing teacher's response behavior to individuals (+)/Groups (-)
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Figure 17. Average locations of different frame groups (teacher, grade level, subject area) in factor structure
dimensions of physical education interaction process (7 factors, Varimax solution)
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The differences between teachers of different sex were clearest in
the case of Factor II. The female teacher's direct guidance was more
intensive than that of the male teacher, whereas in Factor IV the male
teacher's behavior clearly differed and was typified by directing com-
munication.

The differences in teaching in relation to the three grade 1levels
(Table 41) were clearest in Factor IV. The amount of directing camwmuni-
cation varied according to the age of the pupils.

Table 41. Significance of the Difference between Factor Scores Estimated
for the Lessons of Three Grade Levels (24 lessons, N=8)

LOW MIDDLE UPPER LOW-  LOW- MIDDLE-  (anova)
GRADE GRADE GRADE ~ MIDDLE UPPER  UPPER
df=14 df=14 df=14  df=2
FACTOR X SD X SD X SD t t t F
1 482" 21 498 101 521 148 -.43 -.73  -.38 .29
2 509 90 507 123 485 101 .03 .49 .38 .12
3 473 86 512 111 515 115  -.77 .83 -.07 .40
4 570 139 479 70 451 39 -1.66 -2.32  -.96 3.59
5 539 172 490 28 471 9  -.79 -1.11 -1.84 .96
6 54 114 476 71 475 111 -1.53 -1.30 .01 1.40
7 554 150 486 56 460 55 -1.20 -1.67  -.97 1.99

The differences between subject areas in relation to the factor
structures (Table 42) were great and clearest in the first three
factors. Rhythmic movement expression differed fram the others in +the
first dimension, gymnastics in the second dimension, and apparatus and
ball games differed greatly fram each other in the third structural
dimension. In this context, gymnastics and apparatus were similar to
each other and differed fram both ball games and rhythmic movement
expression. On the other hand, in the lessons of ball games and rhythmic
movement expression, the interaction was uniquely almost silent, dif-

fering fraom the cammunication of the other subject areas.
Grouping Analysis Based on Factor Scores
Procedures Used in Grouping Analysis

In the preceding section, the factor scores estimated for the
lessons were considered by interpreting the content of the structural




Table 42. Significance of Differences between Factor Scores Estimated for the Four Subject Areas. (ANOVA)

Subjecl Gymnastics Apparatur Rhylmic Ball games 1-2 1-3 1-4 2-3 2-4 3-4 df=3
area N=6 N=6 N=6 N=6 df=10 df=10 df=10 df=10 df=10 df=10 df=20
Factor m d m d m d m d 13 L > L 2 L F
No
1 u7s 14 450 13 660 115 L35 31 3.21 -3.49 2.9 -E;éj 1.09 y.22 14,88
2 631 118 usi 26 u76 u8 uy2 us 3.65 2.98 3.67 -1.14 .uy 1.29  9.97
3 506 66 611 63 499  u8 38 79 -2.82 21 2.88 3.47 5.49 3.01 12.12
y 553 191 481 37 492 37 u7s5 68 -.91 17 -.95 .53 -.19 -.5U .
5 478 17 547 203 497 32 u78 9 .83 1.31 .16 -.59 -.82 -1.34 .59
6 497 ys 563 82 474 108 466 143 1.71 -.50 -.51 1.61 1.43 -.10 1.12
7 469 54 477 37 585 170  u69  SU .29  1.60 .01 1.53 -.27 -1.59 2.15
N = 24 lessons 6 observers
p< 0.01 the mean 500 4BOO six sec. Lime uniLs
! standard LtolL. 28800 Lime units
deviation 100

~06l-
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dimensions by camwparing the factor scores and location of the lessons in
the different dimensions when classified according to the sex of the
teacher, grade level, and the physical education subject area. In this
section, the significance of these frame factors will be determined by
considering the results of grouping analysis based on the factor
analysis.

In grouping analysis, the goal is to form groups for each of which
the sum of distances from the group mean of observation will be minumum.
The number of groups must be decided in advance. For this purpose 4 to 9
groups were formed because the factor analysis had yielded seven
factors. All the HYLPGA groupings were repeated with three different
initial values. The emerging groupings varied to same extent, depending

on the initial wvalues.

Results of Grouping Analysis and Frame Factor Specificity

The results of the grouping analysis are presented in Table 43 and
Figure 18, which illustrate the average location of the six 1lesson
groups (1-6) on the seven varimax factor dimensions on the basis of
their means and standard deviations. The principal lessons of the
factors were identified by considering both the results of the grouping
analysis and factor scores.

Table 43. Estimated Factor Scores of the Six Gruups Formed by Means of
Grouping Analysis

VARIMAX GROUP 1 GROUP 2 GROUP 3 GROUP 4 GRQUP 5 GROUP 6

FACTOR X SD X SD X SD X SD X SD X SD
I 441 30 465 00 454 14 707 55 477 17 505 17

II 452 46 490 00 470 45 470 46 735 37 512 35
III 390 68 531 00 611 50 487 50 491 38 528 3
v 534 157 527 00 483 31 478 34 467 117 518 12
v 476 11 961 00 469 13 500 30 483 10 491 26
VI 475 123 529 00 544 83 492 89 499 38 437 106
VII 471 46 473 00 462 48 489 60 497 31 777 99

It was found that the lesson groups were located at the positive
pole in four of the seven structural factor dimensions and at both poles
in Factor III. Thus, the behavior in these lesson groups was "known",
characterised by the daninating features of these poles.
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Figure 18. The average location of lesson groups 1-6 on the wvarimax
factor dimensions based on their means and standard deviations.

By oonsidering the behaviors of the resultant factors and 1lesson
groups in cambination with the top factors, five factors appear to be
connected with the grouping of lessons, and both poles of Factor III
showed the most predictive power in the grouping of lessans (Table 44).

By oonsidering the behavior of lesson groups in cambination with
frame factors, as classified according to the sex of the teacher, grade
level and physical education subject area, it was found that there were
two principal sources of variance in the set of lessons: the P.E. sub-
ject area, and the teacher. A possible third source of variance con-
sisted of the interaction between the first two, and a fourth, of the
interaction between the first two and the grade level.

Both in the factor analysis and in the grouping analysis, the
lessons had a certain tendency to cluster according to the P.E. subject
area. The teachers appeared to follow the txraditional ways of teaching
different P.E. subject areas. Or perhaps it was the subject area itself,
its structure and content, that caused the teacher to choose a certain
way of teaching, using direct or indirect influence. Or maybe the
measuring instrument was itself sensitive in describing this kind of



Table 44. Variation of Six Groups Through Principal Factor, Teacher, Grade Level, and Subject Area.

Group No | Lesson Mo | Principal factor | Teacher ! Grade level Subjectl area
No g Man Women ;Low Middle High | Gymn. Appr. Rhytmic, Ball games
1 5,8,11,12 3(-) unif. vl 3 3 2 2 1 6
113,16,23 ; {
2 21 5(+) spont. P 1 1
3 1,2,7,18 ; ]
120,22, 21 3(+) speclf. ol 30 3 3 2 5
y 6,10,14,15 | 1(+) expr. 2 > | 2 2 | y
5 13,4,9 2(+) intens. 30 1 13
J 1
1 P |
6 17,19 7(+) indiv. 1 1 2 | 2
B 1

Principal facators in grouping analysis

I Expressivity (U4) IV Direcling communication
II 1Inlensity of guidance V Spontaneous pupil
III Uniformity (1) specifily of activity (2)

guidance (3)

VI SubjeclL centricily - nonverhal
group work centricitLy

VII Individuality - group cenlricity non
directive communication (6)

-£61—
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behavioral differences. In any case, such grouping is regarded as too
nartow (cf. Flanders, 1965). But how to describe the source of this
variance, and thus the predictive power of the category system, is a
problem. In the following section this variance is examined more closely
using discriminant analysis techniques in an effort to describe its

Source.

Discriminant Analysis of Lesson Groups
Formed with Factor Scores

This section reports the attempt to identify and describe the
factors which predict variability and the grouping of lessons when using
the categories of the PEIAC/LH-75 three-cluster category system.

Earlier, an attempt was made to explore the interaction in 24 P.E.
lessons by means of the factor analytical r-technique and to form hamo-
genous groups of lessans in a grouping analysis based on the factor
scores. The behavior of the resultant varimax factors and lesson groups
was oconsidered in cambination with the frame factors of the study.
However, the two principal sources of variance, the P.E. subject area
and the teacher, were regarded as too narrow. The principal lessons of
the factors were 1located at the positive pole in four of the seven
factoral dimensions, and at both poles in Factor III, describing "known"
behavior as characterized by the daminating features of these poles (see
Figure 18). The problem then was to describe the source of this variance
and, thus, the predictive power of the category system used.

Applying the concepts used by Cheffers (1973) we ask now: (1) Is
the instmument sensitive enough to make the discrimination required for
research problems (sensitivity), and (2) does the instrument possess the
ability to distinquish between groups "known" to behawve differently on
the canstruct under study (construct validity)? A useful way to explore
this question further is a cumilative evaluation of the results obtained
in the factor and grouping analyses.

Because there was no external criterion available to assess the
canstruct wvalidity of this instrument, it was decided to use multiple
discriminant analysis for examining more closely the portion of variance
through "criterion groups" which were predictable fram or explained by
the known variance on the linear cambination of predictors (Cooley &
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Lohnes, 1971). The design involved the assessment of two or more traits
by two or more methods.

Discriminant Analysis of the Observational Data

In Part II of this report, the applicability of discriminant analy-
sis for assessing and describing factors predicting inter-coder disagree
ment was demanstrated. In the context of the present analysis, the aim
is to apply this procedure to assess and describe factors predicting the
variability and grouping of lessans.

Multivariate statistical correlational procedures such as factor
analysis and discriminant analysis offer the investigator the oppor-
tunity to cambine a relatively large number of variables into a single
score. Factor analysis is cammaonly applied for assessing the constxruct
validity of the measuring instrument, as in this study. The use of

discriminant analysis for this purpose has been presented more campre-
| hensively in a previous report by the present author (Heinila, 1980) and
by Cooley and Lohnes (1971), who state that "the discriminant model may
be interpreted as a special type of factor analysis that extxracts ortho-
gonal factors of measurewent battery for the specific task of displaying
and capitalizing upon differences among criterion groups" (p. 243).

Moreover, the difference between grouping analysis and the discri-
minant analysis makes it possible to minimize the proportion of lessons
placed in "wrung" cells. As stated earlier, the assumptions concerning
the level of measurement also need to be considered, since discriminant

analysis presuppuses interval scales.

Results of Discriminant Analysis and their Interpretation

The data used for the discriminant analysis were the score distri-
butions of categories fram the 24-lesson data (T2) as ocoded by six
trained observers, and the 27 categories of the three-cluster classifi-
cation system. The six lesson groups formed by using grouping analysis
based on factor scores were structurally hanogenecus and there were
differences in the mean distributions of variables (Table 45). Missing
Observations were replaced by mean values. The data fulfilled the
requirerents  set on the mumber of criterion groups and variables. As
cited earlier, the limitations of the level of measurement were taken
into account in the interpretation of the data.




Table 5. Means and standard deviations of six lesson groups formed by means of
grouping analysis based on [actor scorcs classificd by six obscrvers (N =

144)
clusr o i dll ol B B el il e O B
L s -« [ - s - [ | a 3 ™ s ” [y
1 Tewcher s talk, manment; pipilee talky other
Teascher 01, ACYIRA, [walacs, crvuaireqes 1] «“1n 7.8) .8 9.7 . J.e6 )20 $.8) .45 ]).%8 2.) |6.1) .68
02, Cives corractive fomtheck, urges 7.45 5,32 [21.00  8.12[18.45 11,41 [ S.5¢ 5.65 | 9.11 5.10 [8.%8 4.2 J1.21 .17
v 0). Uscs, dcvelorws ldoas, ruaviment, tasks, mupieated by ruptla Q) .78 [ 1,00 1.26] .45 .86 A2 .8 W98 1,04 12,25 2,49 .63 1.19
04, Asks, Initiatos and teimirstes activity 12,69 8,32 | 8.5 4.3 9.09 7.76 [10.87 8.49 [26.78 9.97 17.08 14.35 }3.% 10.49
0%, Presents informition, OFganizes 77,28 21.8) [88.66 10.01[91.47 16.2¢ [71.7) 21.06 [70.61 15.48 p7.50 12.2¢ §7.26 20.19
06. Gives directions, cumar's durimg activity 3,76 3.62 | 4.8)  5.6)| S.2¢ 4.8) | €.79 4.57 |28.89 8.5 [S.¢1 4.01 [7.69 9.48
07, Criticizes pupils tehavicur 1,71 2,76 | 1.8 1.76] 1.38 2.27 | 1.66 3.)9 L721.02 (2.6 1.% [1.% 2.48
il OA. Amers question/clarifies, domnstrates 1.7 2.0 .8) L18 L0 1,02 L3 .82 (172 2.5 2.8 2.0 |17 19
09, Puptl sppaks spoatanmusly, initiates 3,29 4,20 [10.3) .61 3.3 3,78 | 178 2,18 | 2,61 4.)1 | 4L1) 460 [ ).)) 4Ll
Teacher 10, Teucher follows puplls’ activity, silent quidanae 81,62 11,10 (42,50 14.59]52.05 18.42 [58.12 17.84 [40.72 17.60 15.92 22.66 h1.86 27.9)
11. Stlent participstion In howvarent activity 3,12 478 [10.8)  2.79] 6.31 8.06 [19.66 2¢4.99 [10.3) 6.5¢[6.25 6.77 B1.6) 17.28
Other 12, Confuscd situation 2.19 .89 | 2.17 .98( 2,02 .15 | 2,00 .20 | 2.11 47| 2.00 .00 | 2.00 .55
11 Nupils' ocollective mament activity/mssivity and social access
Activity 1. Inter-juplls contacts ard movorent, spoce, tlme, encrgy restdcted; 28.81 25,29 .00 .00 3.71 9.62 |10.62 15.78 [92.11 2¢.40] .25 .62 R2.79 1).65
. {:{'}:_;’,ﬂpﬁ'" m&"‘g‘,‘.ﬂa/o, movement frocs ranje of 1dms controllod 86.98 47.)0 [107.66 $.95[111.62 32.19 [40.96 26.82 [21.78 14.)7 }12.50 38.50 B1.3) 48.00
3. Intar-pupl]l contacts frce: ranje of idcar open .8 2,01 .00 ,00| 3.10 7.01 [81.62 29.20 | 5.3) 9.16 | 10.67 13.33 617 32.3%
1. Pupils’ sfOntanccus activity 12 45| 15,16 2,040 .16 .69 | 1.12 2.40 .00 .00 67 2.1 .m6 2.1
Passivity 5. Pupils follow instruction, daronstratiors 54.69 25.97 | 44.67 5.89(57.8) 24.90 [41.87 15.38 |63.28 8.19 | 51.8) 27.32 pe.)9 22.62
6. Nplls organize thumselweg, as<ist in orqantzation 25.8)  8.)% 30.10 5,%8(21.10 13.76 [16.12 10.86 |1).9¢ 5.60| 18.38 7.12 20.9¢ 11.10
7. fupils wmit for turn .92 1.60 A7 41 008 1,06 | ).58 2.82 | 1.5 1.95| 1.25 2.14|1.28 2.09
ouer A. Confuscd situat (on 2.26 K1 2.3) 1.03] 2.09 .37 | 2.08 .41 | 2,00 .00| 2.00 .00{2.13 .6l
11t Sacial form
Situation 1. Complete class, uniform task 11,21 19.22 | 84,67 1.56(69.86 46.71 | 61.8) 25.86 [150.27 46.58| 80.17 41.36 [19.94 55.08
. DIvided class, uniform task 136.71 66.60 | 1.16 2.40[21.36 29.67 [34.91 15.84 [19.00 27.28 | 19.92 21.86 [56.01 67.86
). DIvidnd class, differentiated tasks 14.07 27,11 | 85.8) 5.45[96.4) 6).67 | 17.37 18.95 | 17.39 25.33 | 52.30 54.95[45.25 55.4%
4. Divided clasa, differentiatal tusks distrihited .vmet grogm o 15.66 43,5) | 10.8) 2.64/10.3) 20.07 | 16.04 28.55 [11.3)16.52 .00 .00 [17.96 31.10
i ‘;:::‘v:;:l"";’;‘ S — 5.3) 2.16| 2.66 6.05| .00 .00 [67.70 10.80 | .00 .00| 39.42 ¢1.20(14.78 28.85
. Individal work, differmntisted tasks .00 .00 .00 00| .00 .00 40 .20 .00 .00 6.00 B8.21| .51 2.84
o ) (Tl el er 2,00 .00 14.8) 6.)7[ 2,02 .15| 2,08 .41 | 2.00 .00 2.00 .00| 2.% 2.Al
6 otmcrvers
24 lessons

4800 6 scad  time units, tot, 28800 tine units

-96 1~



-197-

The five resulting discriminant functions are presented in Table
46. The table displays the structure fram Wilks's lambda, indicating
that the five discriminant functions separating the lesson groups can be
considered highly significant statistically, which was expected in this
context.

It was established that the power of the discriminant functions +to
separate lessan groups was great, since their canonical correlations
were relatively high. The first discriminant function proved clearly
more powerful than the other four. Its share of the total discrimination
of the model was 47%, that of the secand being 19%, and the third 18%.
Fran the point of view of interpretation, all discriminant functions
were clear and important in view of the theory.

The program selected 16 of the 27 classification categories and set
them in sequence according to how much they increased the model's dis-
criminating power. It is possible even on the basis of these categories
to get an idea of the nature of the discrimination. The discrimination
model included the seven categories of Cluster I (Verbal) four of
Cluster II (Moveament and Social Access), and four of Cluster III (Social
Form). The categories of Cluster II, representing pupils' o©ollective
activity with the range of ideas closed and with open ideas, and the
categories of Cluster III showed the most predictive power. Both cate-
gories which occurred rarely and those occurring most frequently were
represented in the model.

Content and Interpretation of Discriminant Functions

The following principles and sequence were used in the interpreta-
tion of the contents of the discrimination dimensions: First, note was
made of the variables that had obtained high weights on scaled eigen-
vector(s) and of their relative discriminating power. Secand, it was
ascertained how highly discriminant functions correlated (r) with vari-
ables selected for the model. Thixrd, it was established how known groups
of 1lessans were placed on the discriminant dimension on the basis of
their means and standard deviations on these dimensions. Finally, their
mutual placement in the discrimination plane, formed by two discrimina-
tion dimensions at a time, was studied.
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Fram the structure coefficients of Table 46 and Figure 19, and the
nature of the factors, the five functions extracted appear to measure:
DF I: Range of ideas for pupils; closed - open
DF II: The level of structuration: high - low
DF III: The level of intensity of guidance: high - low
DF IV: The 1level of specificity of nandirective guidance:
high - low
DF V: The media of nondirective cammnication (attributing
teachers response behavior to individuals/groups):
non-verbal - verbal
Thus, these discriminative dimensions describe different aspects
and levels of "teacher's control of students' freedam of action," which
is the feature that Flanders (1965) gives as the main purpose of inter-
action analysis.

Structure of Criterion Groups and Degree of Discriminant Validity

On the basis of the nature of structural differences, it is
possible to describe the problems and level of the discriminant validity
and sensitivity of the "testing of the instrument". The six "criterion
groups" were quite heterogenecus when examined in the light of dif-
ferences revealed in the variablity of scores by using this classifica-
tion system on the construct under study. Group differences stood out
clearly in five linear factor groups of different camposition (Figure
20).

As is wusual in discriminant analysis, the first linear function
predictor of difference separated one group from the rest (in this case
it separated two groups, 4 and 1, fram the rest), then the next one
(group 2) forms the rest and so on. The groups' variability was large,
especially in the first three dimensions, and in the discrimination
space defined by the first and the other discriminant dimensions (see
Figure 19).

The structure of the discriminative model was related to the struc-
ture of the measuring instrument and produced the following sequence
predicting the grouping of lessans:
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D. Discriminant functions I and V

Placement of lesson groups 1-6 centroids on the discrimina-

tion plane on the basis of the means and standard deviations of the
discriminant functions
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Figure 20. Placement of groups 1-6 centroids on the discrimination plane
formed by discriminant functions I-V
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predicting the grouping of lessons:

social access Range of ideas Lﬁhh&a

social form complete divided complete divided
class class class class

/ \ [\ [ -\ [\
media of |verbal| non- ‘l Perbal] non- lverball non- ]yerbal [ on-
\verbaJ

communica- verbal verbal erba
“tion

Sumary

Part III of the results has examined the construct wvalidity and
sensitivity of PEIAC/LH-75, which is an adaptation of the Flanders
Interaction Analysis System (FIAC) developed for the specific purpose of
describing the instructional process in physical education classes.

The first stage explored interaction in 24 P.E. lessons by means of
the factor analytical r-technique fram the point of view of construct
validity of Flanders' theory. The second stage examined the formation of
hanmogencus groups of lessons in a grouping analysis based on the factor
scores. The nature of the factors and lesson groups were considered in
canbination with the frame factors of the study.

It was found that there seemed to be two principal sources of
variance in this set of lessons, (1) the P.E. subject area and (2) the
teacher, and perhaps two others consisting of (3) the interaction
between the first two, and (4) the interaction between the first two and
the grade level. The principal lessons of the factors were identified by
considering both the results of the grouping analysis and the factor
scores. It was found that the lesson groups were located at the positive
pole of four of the seven factoral dimensions and at both poles of
Factor III. Thus, the behavior in these lesson groups was "known",
characterized by the damninating features of these poles.

In the third stage, an attempt was made to describe the source of
the variance, and thus to determine more closely the predictive power of
the category system, by using a multiple discriminant analysis technique
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tically. The share of +total discrimination for each discriminant
function was: I,47%; 1I,19%; III,b18%; 1Vv,b11%; V,5%.

The program selected 16 of the 27 classification categories and set
them in sequence according to how much they increased the model's dis-
criminating power. The categories of Cluster ITI (Movement and Social
Access) and the éategories of Cluster III (Social Form) showed the most
predictive power. Both the categories which occurred rarely and those
which occurred most frequently were presented in the model:

DF I: Range of ideas for pupils: open - closed

DF II: The level of structuration: high - low

DF III: The level of intensity of guidance: high - low

DF IV: The 1level of specifity of nondirective guidance;
nonverbal - verbal

DF V: The media of nandirective camumication (attributing
teacher respanse behavior to individuals/groups):
non-verbal - verbal.

Therefore, the lessans could be placed on the discrimination plane
formed by the two discriminant functions, reflecting their aspects of
direct/nondirect teaching.

Although the results of the discriminant analysis can only be
regarded as tentative on accoaunt of the nature of the 1level of the
measurement scale, it yielded quite useful information for the develop-
ment of the instmurent, thus, refining the discriminative model. The
discriminant functions that describe factars predicting the grouping of
lessons amang criterion groups were interesting fram the point of view
of theory (Flanders 1965, 18, 1970). Lessans could thus be placed in a
certain group which reflected their aspects of direct - naondirect teac-
hing in a non-verbal and verbal context. The quality of teachers' verbal
behavior had more predictione power in the grouping of lessuns than the
quantity of it. The quantitity and quality of teachers' nomwvertal beha-
vior posed a high predictiove power in the grouping of lessans.

In the present study, the irverse character of reliability and
validity was highlighted, which had already been pointed ocut by Flanders
(1970) in his analysis aancerning the training of observers and reliabi-
lity problems.

The principal sources of variance in the classes observed appear to
be the subject area and the teacher, and to a lesser degree the interac-



-204-

tions among the three frame factors. In the discriminant analysis of
lesson groups, the clusters identified as movement and social access
(II) and social form (III) showed the most preedictive power of the
category system. These results seemed to verify the construct walidity
ans sensitivity of the instrument.

According to Locke (1977), "possession of reliable instruments for
observation and knowing how best to use them, do not in themselves
guarantee either sound research or fruitful results, but in the area of
teaching they are essential first steps. And as we move to evaluative
studies, we will have to confront the problem of multiple criterion
measures and we will need product batteries which permit multivariate
designs." This study has been an attampt to proceed in the direction
recawended by Locke.
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CHAPTER VII
THE APPLICATION OF INTERACTION ANALYSIS
TO TEACHER TRAINING IN PHYSICAL EDUCATION

In Chapter I it was stated that the central task of the university
is the planning and realization of educational programs with the ulti-
mate aim being the quantitative and qualitative development of educa-
tion. The develomment of educational programs should be based on scien-
tific research. The preceding chapters have reported the results of a
scientific study of physical education classroom interaction and the
develomment of an observation instrument which will permit a detailed
description and careful analysis of this interaction.

In this chapter it will be reported how this research has resulted
in a program of teacher education which makes use of the observation
instrument as a part of the training of future teachers of physical
education. Two versions of a microteaching course are cawpared in order
to assess the effectiveness of their components. For the purposes of
this comparison, microteaching is described and its components are
analyzed, particularly those on which this project focused. In the
empirical part of the report, a short description is given of the teac-
hing program, design, hypotheses, and methods of aeasurement and analy-
sis. Preliminary results are then presented and discussed. In the final
section same recamendations are given for courses of microteaching in
P.E. teacher education, as well as for related follow-up and research

activities.

Microteaching in Teacher Education

In January 1974 the Department of Physical Education of the Univer-
sity of Jyvaskyléd introduced, on an experimental basis, a new type of
practice teaching in the form of a course on microteaching. It formed
part of the degree requirements and was given during the last term of
the third year as an obligatory course (45 hours). The experiment was
started as a result of the positive reports on the use of microteaching

and interaction analyzing systems as a tool of teacher education (cf.
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Flanders, 1970, Ch. 11). It was considered to have a potentially benefi-
cial effect on the attainment of the objectives of teacher education in
physical education as well as on bridging the gap between the theory
and practice of teaching. It was for the implementation of this course
that the interaction model and observation instrument, PEIAC/LH-75, was
constructed. The measuring device had been pilot-tested at the begin-
ning of the course and its use, in modified form, proved feasible.

When the earlier forms of practice teaching, so-called order-
calling exercises, were given up as not being consistent with the prin-
ciples of the new type of P.E. teacher education, there was a decrease
in the amount of practice teaching. The student teachers felt that this
was a disadvantage, 1leading to a feeling of uncertainty when they
started their one-year practice teaching at the "normal school." The
need for new opportunities for practicing was clearly indicated. The
present project was instituted in order to develop new forms and con-
tents of practice teaching so that they satisfied the demands of
changing physical culture on teacher education.

Evaluation of Curricula

This study is cancermed with evaluating teacher education programs
in terms of process criteria (changes in teacher's verbal and nonverbal
behavior). This evaluation was undertaken as a camparison between two
microteaching settings which differed with regard to (1) modeling, (2)
sequencing of teaching, (3) timing, (4) number of pupils, and (5) number
of reteachings. The evaluation is primarily descriptive and judgemental
and its purpose is to indicate the degree of congruence between what is
intended and what actually occurs.

The main activities of descriptive evaluation are (1) the study of
the contingencies of antecedents, transactions and outcames, and (2) the
study of the congruence between the level of objectives and the level of
oObservations. Congruence indicates +to what extent the plan is being
carried out (Stake, 1967). This report describes mainly educational
intentions at the curriculum 1level and their degree of realization at
the observation level by means of research. Stake's model (Figures 21
and 22) will be used to provide a program evaluation frame of reference
for the project.
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Figure 21. A layout of statements and data to be collected by the
evaluator of an educational program (Stake, 1967).
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Figure 22. A representation of the process of Jjudging the merit of an
educational program (Stake, 1967).
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Review of Research

Forms of Practice Teaching

The develcopment of research on teaching and the methods of inter-
action analysis have been discussed in earlier chapters of this report
with special attention to Gage's (1972) model of the field of research
on teaching. The adapted version of this model, which was introduced in
Chapter 1, is repeated here for the canvenience of the reader. It illus-
trates the place of the present discussion within the research area and
describes the starting point for the study of teaching programs. In this
section we will review the cancepts and purposes of microteaching and

minicourses.

Research on Teaching

Research on Teacher Research on Teacher
Education Effects
Teacher Education .| Teacher Behaviors : ]
> .. >1 Student Learnlng ‘
Procedures and Characteristics

Course on microteaching
(1974), (1976)

A

Course on Didactic
Observation

(Figure 2.) Adapted version of Gage's model of field of research on
teaching.
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When microteaching was planned at Stanford University in 1963, the
aim was to develop more effective forms of practice teaching. The
following criteria for the organization of initial training for pre-

intern teachers were set (Allen & Clark, 1967):

First: A real teaching situation was needed so that candidates could
be actively engaged in practicing and refining teaching skills
and experimenting with their own and their supervisars' ideas.

Second: The teaching situation must keep the risk low both for the
teacher and the students.

Third: The pre-service teaching context should take into acocount same
well-established facts within learning theory. For example,
numerous distributed practice sessions; immediate superwvisory
feedback; immediate opportunity to rectify errors and weak-
nesses; low anxiety, etc.

Fourth: The pre-service context should provide a setting in which the
trainee can have experience with a wide range of student abili-
ties and age levels and develop campetence with a broad spec-
trum of teaching skills.

Fifth: Econany in terms of time and rescurces should be maxdmized

Microteaching was caonceived to meet these criteria.

The spread of microteaching into colleges of education was very
rapid. In 1972, 50% of the colleges of education in the U.S. used
various adaptations of microteaching.

Allen and Eve (1968) define microteaching as "a system of con-
trolled practice that makes it possible to focus on specific teaching
behaviors" (p. 181). The term "system" here, as well as in discussions
of systematic observation, refers to the rigorous plan of choosing and
controlling the cawpanents of the system beforehand for a certain speci-
fic purpose.

In microteaching, the teaching situation is usually scaled down in
terms of time and number of students. The "session" lasts four to twenty
minutes and the number of students varies from three to ten. Micro-
teaching can be used for a number of purposes. Some of the wvariables
which can be adjusted include lesson length, number of students, type of
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students, number of "reteachings," the amount and kind of supervision,
and the use of videotape (Allen & Clark, 1967).

Microteaching's axgonent-skill approach is used primarily to give
the trainee a clear idea of the skill to be learmed The trainee has to
know what he should do before he tries to do it. Instruction in a
particular skill can be given by oral instructions, written directians,
damanstrations or cambinations of these. In the usual Stanford micro-
teaching sessions, the procedure is to teach 5 minutes, critique 10
minutes, replay 15 minutes, reteach 5 minutes (Allen & Ryan, 1969). _

Minicourses cambine same of the features of microteaching such as
practicing model learning and the use of feedback derived from the
observation of the videotapings. Furthermore, same characteristics of
programmed instruction are evident, for instance, in independent learn-
ing. In order to make minicourses as effective as possible it is of
particular interest to study the effects of its various component
factors. The problems are partly identical to those encountered in the
developrent of adaptations of microteaching, the best known of which is
the minicourse developed in the Far West Laboratory of Education by

Flanders. It is a teaching package consisting of sound films ard
printed materials, which present the model and instructions.

Contents of Practice Teaching

The skills chosen as targets of practice in the new type of
practice teaching programs have varied with regard to their degree of
specificity and concreteness, cognitive level, the theory on which the
choice has been based, etc., in accordance with the set objectives,
forms of teaching and resources.

Criteria in the selection of patterns are, for instance, their
relatianships with student learming: knowledge, skills and attitudes.
Which of them we choase to stxress in P.E. teaching is a question that is
related to our canception of physical education in general. It should be
noted that effectiveness thinking is not the same as process-centered
thinking. Often expressiveness is a candition for attaining instrurental
objectives (see, e.g., Bocdkhout, 1967), at least in physical education
in which social maowerbal camunication and the affective element are
also emphasized (Heinil&a, 1977).
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In 1965 isolated technical teaching skills were practiced in the
Stanford Laboratory of Microteaching, including intitiation, presenta-
tion (communication), consolidation (of the lesson), monitoring and
evaluation (Brusling, 1974; Allen, Fortune & Cooper, 1967). They are
similar to the basic characteristics of the phase movement of the social
interaction proceas (see, e.g., Bales & Stxrodbeck, 1967). Allen and Ryan
(1969) also give a list of general skills amenable to practice whose
application to the teaching of different subjects and different levels
of pupils is possible: (1) stimulus variation, (2) set induction, (3)
closure, (4) silence and nonverbal cues, (5) reinforcement of student
participation, (6) fluency of asking questians, (7) probing questions,
(8) higher-order questions, (9) divergent questions, (19) recognizing
attending behavior, (11) illustrating and using exanples, (12) lectur-
ing, (13) planned repetition, (14) campleteness of cammumication

In oannection with the use of interaction analysis these aampanent-
skills refer to the sequence of teacher-pupil interaction and are called
"patterns of teaching." A pattern is a short chain of events that can be
identified, occurs frequently encugh to be of interest, and can be given
a label (or name) since this often facilitates thinking (Flanders,
1970).

Sane Research Results

The caontents and forms of the practice teaching programs of physi-
cal education have been studied relatively little. The need to develop
new types of practice teaching along the performance-based teacher
education lines has been recognized (e.g., Lundgren, 1972; Feingold,
1972; Siedentop, 1972; Jawett & M'dller, 1972; Pieron, 1975; Hanke,
1976). Exploratory studies of teaching behaviors in physical education
(e.g., Heinila, 1971, 1974; Varstala, 1973; Pieron, 1975; Hanke, 1976),
which used observation instruments derived fram Flanders' FIAC system,
found that the behavior of teachers and student teachers in physical
education was direct (teacher-centered). Pieron (1975) stated this to be
the case even when student teachers were familiar with the principles of
pupil-centered teaching. Typical of P.E. teacher's speech behavior was
also the lack of variation in terms of the features of social inter-
action and the doninance of teacher talk (e.g., Heinild, 1974; Repanen,
1979). Flanders (1970) repurts 18 research projects which investigate at
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different levels of education the effectiveness of using interaction
analysis as a means to facilitate learning. A general objective of such
programs was an awareness of teaching behavior and the develomment of
flexible teaching behavior. Research findings summarized in Flanders

(1970) give rise to same generalizations:

1. An individual becames more respansive to pupil ideas, the amount of
open and higher-order questions increases, statement of reasons
increases in cannection with praise and criticiasm

2. Teaching behavior becanes more flexible or variable and more guided
by situational factors.

3. The attitudes of student teachers toward the new type of practice
teaching becane more positive.

Flanders states that "interaction analysis can help to develop value
systems about teaching which we call convictions, by contrituting infor-
mation which is primarily objective" (Flanders, 1970, p. 19).

Definition of Problems and Hypotheses

The main elements of the curriculum can be briefly described as

follows:

Objectives Knowledge and mastery as well as cognitive under-
standing of characteristics of indirect verbal and
nawertal teaching behavior in P.E.

Contents Teaching models 1-6 (Appendix D.1)
Lectures 15 hours (theoretical background of
selected models, instrutrent of observation
PEIAC/LH-75 and model damonstrations).

Form of Practice 30 hours: information, teach one (con-

teaching and txol) planning of microlesson one, teach one,

organization videotape replay, self-ocbhservation, analysis,
evaluation and discussion; replanning, reteaching,
videotape replay self-observation, analysis,
evaluation and camparison of microlessans ane and
two, summative evaluation.
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Material Handout

Task plan, timing, frame factors (teaching model,
subject ares, pupils age level, ocawpetence),
lesson plan form (Appendix D1)

Instnument of observation, coding sheet{/APpendix D3)

Timeline display (Appendix D.4 gapd DS)
Model demanstaation videotapes.

During the microlessans, the manbers of the course group (N=5-10)

served as pupils for their classmates, then observed the lessans given

by all other students on videotape, and todk part in the analysis and
discussions.

The questions to be answered by the study ancermed the form,

contents and timing of the course in microteaching. They included:

How should students be informed of target behavior?

In what way should theory be incorporated into the teaching program?
How many microlessans and reteachings are needed?

How long should microlessans last?

How much time is needed for the analysis of feedback after self-
observation?

What is the cptimum number of pupils in microlessans?

Does the aonstructed observation instruvent, PEIAC/LH-75 facilitate
model learming and are students able to ouserve and evaluate their
own and others' teaching behavior by means of it?

How should the course be placed in the total educaticonal program of
P.E. teacher candidates?

The research design was the camparison of two versions of teaching

programs and the evaluation of the effect of revisions. By way of hypo-
theses, it is assumed that at the level of program realization and
learning outcames, the revised program (1976) is more effective than the
earlier version (1974).
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1974 1976
information about target written written and audio-visual
behavior
timing of theory during the during the first third
instruction course of the course
number of "pupils" in 4 9
microleasons
length of microlessans 5 min. 10 min.
number of microlessans 2 3 (of which 1 was used

faor information and

cantrol measurarents)

It would have been possible to derive an experimental design on the

basis of the above hypotheses for studying the effects of different
caapaents. In this exploratory study it was decided to aim at obtaining
more global descriptive data. The following null hypotheses were,
however, set for testing the differences in the effectiveness of the two
programs:

H 1:

H 2:

At the level of program realization there are no statistically
significant differences between the teaching behaviors during
microlessans 1 and 2 in the two groups (1974 and 1976) in terms of
proportional distribution of time in different categories of the
PEIAC/LH-75 instrument nor in the selected indices formed on the
basis of them (1, 2, 3, 5, and 7).

At the level of program realization and learning outcames there
are no statistically significant differences between the 1974 and
1976 groups in ratings that aoncerm (1) information about target
behavior, (2) timing of theary instruction, (3) number of "pupils"
in microlessons, (4) length of microlessons, and (5) number of

microlessans.

Research Data and Data Collection

The project focused on the study of the congruence between the

objectives of the two microteaching courses held in 1974 and 1976 and

the actual outcomes. The subjects were the female and male third year
students (1974, N=58; 1976, N=74) at the Faculty of Health and Physical
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Table 47. Categories and Main Parameters of Modified PEIAC/LH—?S1 and

their calculation

CSTEIR I
~ TERQMFR TAILK
- PUPIL TAIK
= SILENT TEACHER
ACTIVITY
1. Praises, encourages, accepts the feeling tone of a pupil
2% Gives carrective feedback, directs, clarifies, answers pupil”s questions
3% Mzkes use of the ideas and movement patterns suggested by a pupil or group of pupils
Fesponse IRS]ve Clarifies, expards, bullds questians ard movement initiations on the ideas
expressed by a papil
2% Summarizes pupil”s ideas or movement patterns, asks a pupil to devonstrate
3230 Caomares the ideas ar movement patterns extressed by cne pupil to those of another
or to those given, repeats pupil~s ideas, asks a pupil ®0 demonstrate
4. Asks Guestions, initiates, terminates activity:
4.1. Asks guestiaons requiring narTow answers, initiates shart-term activity,
= = TALK terminates activity
4.2. Broad, open questions which clearly permit choice in ways of answering and moving
5. Content emmnasis:
Siee] Presents infarmation, opinions, demanstrates movement patterns, makes a pupil
demonstrate
Initiacion SR Qrzanizes pupils, material,division of labour amd resmonsibility
6. Gives df{rertions, comards curing activity (pupils expectad w0 camly)
i Griticizes pupdl bhaviour, rejects novement pattern, justifies autharity
PUPIL TALK 8. Pupil answers question made by the teacher
9 Pupil initiazes speech, asks far instmuctians, expresses own ideas ar rovement patterns
SILENT TEACHZR 10-12. (10) Teacher follows pmil~s activity, silent quidance (11),Teacher”s silent participatzion
ACTIVITY AND in moverent activity, (12) Canfused situation, umroar
QT =R
CUSTER II 1. Pmpils collectively passive
PUPLES QOLISTTIVE 2. Purpils collectively active

MOVEMENT BEHAVIOR

DEFINTTION OF ScECTSD INDICES APPEARDG IN QONNECTION WITH FIAC/IH-75

LDICEs 1. Pervent teacher talk (TIT) = catecories 1,2,31,32,23,41,42,51,52,6,7 | 100
row totals cluster I
2. 2eceme pupil talk (PT) = categories 8,9 . 100
TOw <ctals cluster I
4. Teacher’s silent quidance ard silent
participacicn in noverent ac:.va.ty categories 10,11,12 .100
ratio (TSGPR) categor:es 1,2,31,32,32,41,42,51,52,6,.,1C,14,12
S. Teacher respoase ratio (TER} = catecories 1,2,31,32,33 . 100
categeries 1,2,31,32,33,6,7
7. Cantent emhasis ratio (CCR) = cateqories 41,42,51,32

TOWw totals cluster I ge

'y}
PEIAC 1H/7S,Heinild 1977, Bulletin, vol 46,1,13-25
Flarders 22—categary system, lamders1970,140-141
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Education of the University of Jyvaskyl&. During the 1974 course both
microlessons of 27 students were videotaped, 54 lessaons and in 1976 the
microlessons of all students were videotaped 221 microlessons. The
teacher was the senior lecturer responsible for the planning of the
ocourse.

Two measuring instruments were used in the study. The PEIAC/LH-75
(Heinils, 1977) observation instxument was used in a modified form for
measuring the verbal and nonverbal behavior of the teacher and students
(Table 47). The microlessans were recorded by means of the CCTV system
of the University. There was a manually controlled camera on site and a
camera manipulated fram the control roam (see Appendix B). The wireless
throat microphone used by the teacher recorded the teacher's voice ‘and
partly the voices of "pupils." A txrained observer observed and coded the
videotaped microlessons on camputer sheets using the canstructed coding
instructions (Appendix D.2). Scott's coefficient (Scott, 1955) was used
to estimate reliability (Table 48). Towards the end of the 40 hours of

Table 48. Means of Scott's Coefficients for Inter-coder Agreement,
Within-coder Constancy, Between-coder Constancy by Cluster (I,II) and
by Occasion (TerZ) in Microteaching Observations (N=11 microlessans)

CLUSTER I CLUSTER II
Teacher Talk
Pupil Talk Pupils' Collective Movement
Silent Teacher Activity Activity/Passivity

Coding situations and order of coding:
A=cbserver 1

B=ouserver 2

T1=lst observation

To=2nd observation (2 months after Ty)
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training, program reliability was estimated by means of the degree of
agrearent between the codings by the researcher and the observer. When
the reliability index of a sample of two 60 minute videotaped coding
sessions reached the level of .78, the observation of the research data
was started.

The questionnaire used classified the student teachers' reactions
toward the course program and the farm of its realization. The question-
naire ocansisted of 58 items presented as positive and negative state-
ments to which the experimental population were to react by choosing one
of five steps on a scale ranking fram "very divergent opinion" (step 1)
to "uncertain" (step 3) to "complete agreement" (step 5). Distribution
of frequencies were tested by a modified three-step scale with a chi-
square test.

Results and Canclusiaons

Teaching Behavior

The data presented in Table 49 show the results of a ane-way analy-
sis of variance for the percentages of category distributions in two
clusters and sare selected indices based on them indicating the behavior
used by students (N=27 and N=74) participating in two different versions
of the studied practice teaching program. The data were based on the

marks of a reliable observer who coded the events of the videotaped
microlessans One and Two, given by students at one week intervals. The
coding was dne at six-secand intervals to both clusters.

In the testing of the hypotheses, statistically significant F-
values were obtained in 10 out of 16 analyses of category distributions
and in 4 out of 5 analyses of indices. This would indicate that the null
hypotheses can be rejected with regard to these dependent variables.
These results indicate that the revised course program differed clearly
fran the first version on the level of realization. On the basis of the
differences between indices, the changes can be described in the follow-
ing fashion: (a) the percentage of teacher talk (TT) decreased (from
76%, 1974, to 68%, 1976), (b) the silent teachers' didactic activities
(TSGPR) increased (19%to 29%), (c) the amount of teacher response
behavior (TRR) (respanse ID ratio, by Flanders, 1970) increased (59% to



Table 49. Comparison of the Curriculum Groups 1974 and 1976 on the Percentages of Behavior Used in Microlessons 1 and
2; ANOVA and t-test Computed by Categories of Clusters I and II and by Selected Indices Based on Row Totals

Categories Curriculum 1974 Cerriculum 1976 DIiff. 74=74 r
and 1st Lesson 2nd Lesson Total viff. 1-2 {st Lessow 2nd Lesason Total aEf, 1-2 pitf. 1-1 pire, 2-2 df=1
Indlces _(n=27) _(N=27) _(N=54) df=52 _(R=14) _(N=74) (N=148) dE=146 df=99 df-99 dt=199
x S.D. x S.D. x S.D t P< x $.0. x 8.D. x 8.0, t re t pP< to, pe re
T Cluster
15 5.8 3.0 4.8 3.6 S.3 1) -1.07 s.1 3.9 4.6 3.4 49 3T =028 -.8) -.22 0.57
2% 7.2 6.1 2.0 6.4 2.1 6.2 -.13 S.1 4.2 s.1 4.8 5.1 4.8 -.02 -1.80 -1.56 5.63 .05
B0 2.1 ) 3.7 7.1 2.9 5.7 1.01 12,7 6.7 13.6 6.1 13,2 6.4 .97 7.72 0.001 6.92 .00l 107.31 .00l
3.2, 0.1 0.5 0.1 0.5 0.2 0.5 0.0 1.4 1.6 2.0 2.5 1.1 .1 1.8 4.07 0.001 3.80  .001 | 29.35 .00l
3.3 0.8 2.4 0.4 1.2 0.6 1.9 -.71 1.4 2.) 1.9 2.8 1.6 2.6 1.27 1.06 . 2.61 .05 6.88 .0l
[N 13.0 7.0 13.1 S.0 13.0 6.0 .09 8.6 4.3 8.5 3.8- 8.5 4.1 -,20 -3.76 0.001 -4.96 .00l 36.73 .00l
4.2, 0.4 1.0 1.0 2.8 0.7 2.1 1.02 1.9 1.4 1.9 1.3, 1.9 1.4 . -,18 5.25 0.001 2.23 .05 23.66  .001
S 29.6 11.7 27.6 12,2 128.6 11.9  ~.64 19.4 8.2 17.1 7.2 18.2 1.8 -1.19 -4.94 0.001 -5.29 .00l 52.52 .00l
$.2. 5.6 Ak 4.6 J.4 5.1 39 -.90 S.1 3.4 4.4 3.0 47 3.2 -1.30 -.58 -.28 .39
6. 9.9 9.7 10.3 12.3 10.1 11.0 12 2.9 3.4 3.2 3.4 ,3.0 I .54 -$.45 0.001 -4.5% .00l 48.82 .00l
5 2.7 I 2.4 3.6 2.6 2.4, -.40 0.9 1.1 1.0 1.4 0.9 1.3 .3 -4.36 0.001 -2.82 .0l 24.85 .00l
8. 3.4 )8 2.5 2.4 3.0 3.2 -1.04 2.8 2.) 3.4 207 10 2.5 1.60 -1.0% 1.52 0.08
9. 2.4 3.2 2.7 2.7 2.6 2.9 NY) 1.4 1.6 1.6 1.7 1.6 1.7 0.0 -1.64 -2.57  .0S 8.74 .01
10 - 12, 16,9 14.4 19.8 15.0 18.) 14.6 .12 31.2 12,1 3.7 12,6 31.%5 12.) .23 5.00 0,001 4,00 .00l 40.47 .00l
I1 Cluster
1. 50.2 14.6 47.5 13.0 48.9 13,7 -1} 48.9 12.35 48,2 12.2 48.6 12.) -.3& PN} .26 Y
2, 49.8 14,6 52.5 13.0 S1.2 13.7 .13 s1.1 12,5 S1.8 12.2 S1.3 12.3 L34 AS -.26 .48
Indices
1. (TT) 77.3 13.9 15,0 14.6 76.1 14.2  -.%9 64.4 11,0 63.3 11.1 63.9 11.0 -,61 -4.81 0.001 -4.28 .00l Al.51 .00!
2. (PT) 5.8 5.2 $.3 3.8 5.5 A8 -2 4.3 2.8 5.0 3.2 4.7 30 1.32 -1.79 -.36 2.42
A, (TSCPR) | 17.7 15.0 20.8 15.° 19.3 15.2 .12 32.5 12.2 33,1 12.7 32.8 12.4 .33 5.04 0.001 4,08 .00l 41.53 .00l
5. (TRR) SA.4 21.8 60.2 30.8 59.3 26.4 .28 87.4 12.2 86.7 11.6 87.0 11.9 -,33 8.39 0.001 6.0 .00l 104.28 .00l
7. (ccr) 48.5 12,9 46.2 11,3 &2.4 12.2 -.69 35.0 10.7 31.9 10.1 33.4 10.5 -1.82 -5.31 0.001 -6.09 .00l 64.81  .00!

=E£LZ-
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74%), and (d) the proportion of the content emphasis (OR) dexxreased
(47% to 42%).

Airthermore, an examination of the F-values and t-values of statis-
tically significant category distribution differences shows that the
behavior of the student teachers of the revised course differed in the
following ways: (a) the teacher gave less aurective feedback and
answered pupils' questians, (b) made much more use of pupil's ideas and
movarent themes by extending (cat. 3.1.), sumarizing (cat. 3.2.) and
camparing them (cat. 3.3.), (c) the teacher asked fewer questians which
pupils were expected to answer in a given way or initiated and ter-
minated movament activity (cat. 4.1.), (d) the teacher asked more hroad
and open questians demanding a higher level of thinking which clearly
permitted choices in ways of answering and moving (cat. 4.2.), (e) the
teacher presented and demanstrated information and his/her own opinians
less (cat. 5.1.), (f) the amount of teacher ordering and direction
during movements (cat. 6) decreased as well as (g) the amount of criti-
cism and rejection of pupil behavior or movement patterm (cat. 7), and
(h) pupil-initiated talk decreased (cat. 9), whereas (i) the amount of
teachers' silent didactic activities (cat. 10-12) increased. It is worth
mentianing that these changes were not observed to have influenced
pupils' oollective movement activity, which was just over 50% of the
time in the microlessans of both groups. (See Appendix E for a camplete
camparison by category. )

The two courses differed quite clearly with regard to the above-
mentianed respects in terms of both the first and secand microlessans,
whereas differences between the two lessans within courses were small.

In sumary, it may be stated that at the level of realization of
the course program, the group whose program had been revised with regard
to (1) information about target behavior, (2) timing of theary instruc-
tion, (3) mnumber of pupils in the microlessans, (4) length of micro-
lessans, and (5) mumber of microlessans, displayed mare indirect
behavior which had been set as a goal. The teacher offered the pupils
more opportunities to create ideas and solve problems, was more inclined
to observe pupil responses, and toak advantage of these respnses in the
progress of the topic treatment. Pupil-initiated talk did not increase.
However, this may be due to the type of pupils who may have been 1less
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inclined to “role playing" or the teacher may have directed his main
attention to movement ideas and activity.

Student Ratings of the Microteaching Course

Fran questiannaires filled out by the studenta Sﬁlérlfﬂ)x F?ata were
obtained on student reactions to revisions made. The significance
between the percentage distributions of statements was tested by the
chi-square test. There were statistically significant differences
between the answers given by the students of the two courses. Contrary
to the students of the first course, the students attending the revised
course were of the opinion that the course could well be placed in the
third year program, not before (fram 15%, 1974, to 60%, 1976, agree,
X2 = 25.7, p < .001l). The ocourse did not, in the opinion of the students
of the revised course, overlap with other teaching (69% to 89% agree,
X2 = 7.75, p < .05) and they were interested in the theory lessans (20%
to 42% agree, X2 = 7.95, p < .05). The students of the revised course
were more satisfied with the amount of use of audiovisual material (21%
to 47% agree, X2 = 15.47, p < .001) but they still wanted mare. The
students of the revised course thought that the time available for
exercises was not sufficient, however, they were mare satisfied with the
time arrangement than the students of the first couse (73% to 60%
disagree, X% = 6.15, p < .05).

The students of the revised course were less satisfied with the
selection of exercises (fram 18%, 1974, to 41%, 1976, X2 = 9.25,
p < .01) but they thought that the exercises were sufficiently varied
(27% to 53% agree, X% = 12.9, p < .0l). The students attending the
revised course were more often of the opinion that the course had opened
a new outlook (50% to 60% agree, X% = 6.63, p < ,001) and the arganiza-
tion of the course was judged to be better (33% to 69% agree, X2 = 4.72,
p < .00l). The students of the revised course cansidered thamselves to
have learned better than the students of the first course to discri-
minate between teaching patterns in observarg and coding feedhack (45%
to 82% agree, X% = 19.00, p < .001).

In addition, the students of both courses were very satisfied with
lecture handosts (in both 1974 and 1976, 92% agree), thought that deman-
stration tasks had been well selected (70% to 62% agree) and lectures
and denanstrations were well ocoardinated (50% to 69% agree). The
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students reported that the ocourse had been useful (77% to 87% agree) and
that they intended to use in their future practical teaching the
teaching patterns they had learned (79% to 82% agree). They also thought
that their views of teaching behavior had truadened (77% to 88% agree)
and that during the course they had becare aware of errors and weak-
nesses in their teaching behavior (68% to 78% agree).

Summary

Two versians of a practice teaching program have been described and
capared. The oangruence between the intended and actual cutcomes was
examined in order to draw canclusions about the rationale of campanent
revision and to provide same basis for the placement of the different
modificatians of the course in the P.E. teacher education program.

The cangruence between objectives, which were identical in both
programs, and the degree of their realization was impmoved in the
revised program judging fram observation of the students' teaching
behavior and their ratings of the courses. The revised program, which
included written and videotaped materials, instruction of theory during
the early part of the course, and microlessans with nine students and
lasting 10 minutes, pmoved more effective than the original. The
students applied better patterns of indirect teaching and were aware of
and understood better their theoretical background. The differences
between the first and secand microlessans of both courses were not
significant in terms of any variables. It follows that the mnumber of
reteachings should be carefully cansidered as well as developing their
contents and the gradual increasing of level of difficulty.

The instruvent of interaction analysis (PEIAC/LH-75 modification)
used in the courses was based on an empirical study of physical educa-
tion teaching (Heinild, 1974, 1977) and on the theory of Flanders (1965,
1970) and his FIAC system. It proved feasible both fram the point of
view of research and of teaching. It appeared to facilitate the opera-
tianalization, information, evaluation and measurement of intended
behavior code patterms. In addition, it helped to teach discrimination
and to create teaching patterns stated as objectives.
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Recomendations

The new form of practice teaching supplies a framework in which
research evidence can quite readily feed back into training prac-
tice, and in which training practice can open up doors for research
in P.E. teaching. Full advantage should be taken of these opportuni-
ties.

The creation of the new type of teaching practice programs presup-
poses the construction and testing of different theory based
reasurarent instrunents, in other wards, improved methods of ouser-
vation. This should be one of the central tasks of research on P.E.
teacher education.

The selection of teaching contents and forms should be based on
research-based information, i.e., the theory of P.E. Linking these
two campanents together helps bring theary and practice closer to
ane another.

In informing students about target behavior, videotaped materials
should be used to supplement written materials. Teaching aampment-
skills should be damanstrated both in natural teaching situations
and in microteaching contexts. This would facilitate their recogni-
tion and uder—tamding.

It is advisable to put the theoretical section at the beginning of
the course. Its extent and contents should be carefully considered
As much as possible of the theoretical ampaent should be linked
with practical situations by increasing, for example, the time used
on the analysis of results of observations and discussions.

It would appear desirable that the number of "pupils" in micro-
lessons should be at least eight. The social form of the activity
situation is of great importarce in physical education. It may be a
group work situation, which presuppxses a larger number of students.
At the same time the teacher's field of observation widens and he is
offered opportunities to compare and summarize students' ideas,
performances, functions and roles.

The length of microlessans should be at least 10 minutes in the P.E.
practice teaching, otherwise the situation microlesson may become
"truncated" as a process of social interaction. It may lack, for

instance, the phase of orientation, activity or evaluation, as
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regrettably is often the case in physical education lessons. The
stages of orientation and evaluation should be duly attended to.

8. Microteaching is a form of student teaching which aims at improving
its effectiveness. Therefore the number of reteachings should be
carefully cansidered. Students who have received training in obser-
vation methods are able to adopt and carry out target behaviors more
easily than those who have received less training. The contents and
form of microlessons might be gradually modified and made more
demanding. Microteaching should be closely integrated with other
farms of practice teaching and the txrying out of different patterns
should take place in "natural" teaching conditions and within the

framework of longer periods.

Finally, the value of the new forms of practice teaching in P.E.
depends on the validity of the chosen forms and contents. Do they effect
student teacher behavior as predicted? This is a great challenge for us

in our efforts to work for the development of teacher training in physi-
cal education.
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CHAPTER VIII
SUMMARY AND CONCLUSIONS

Overview

In this chapter the main results of the study are summarized and
some conclusions are drawn. The summary first recapitulates the main
findings on the primary research problems. Then some of the strengths
and limitations of the study are critically discussed. This is followed
by an outline of areas suggested for further investigation. Finally,
same possible implications of the study for research on teacher educa-
tion and on the teaching of physical education are discussed.

The main purpose of this study was to develop and test a system for
describing instructional procedures in physical education. Its aim was
to construct a method for providing good descriptions of teacher-student
interactions in P.E. classes, rather than to test theoretical hypo-
theses or evaluate the effects of such interactions.

Thus the study has a clear methodological orientation. Drawing
mainly on interactionist theories of the teaching-learning process and
on available research, it sought to develop a theoretically justifiable
system for describing and analyzing what happens in the physical educa-
tion classroom. The second research task was to critically test the
reliability and validity of the constructed system. Finally, the third
research task was the application of this system to teacher education
through curriculum evaluation in microteaching.

The approach used in this study is primarily based on the theoreti-
cal and practical work done by Flanders, with reference to his paradigm
and the research literature related tO the original FIAC system and its
several adaptations. The impetus for the present study came fram the DPA
Helsinki project. Professor Matti Koskenniemi encouraged the author to
start an enquiry into -interaction in the gymnasium. Assosiate Professor
Erkki Kamlainen's exhaustive and perceptive methodological studies on
classroam observation have served as a model whose sophistication is

worthy of emulation but not easy to achieve.
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A study of related research literature and consideration of the
specific character of physical education indicated a clear need to adapt
the FIAC system. Since movement is an intergral part of the instruc-
tional processes in P.E. classes, it was obviously necessary to be able
to take into account how movement communicates and influences. Con-
sequently, three clusters were included in the developed PEIAC/LH-75
system. The first cluster describes teacher and student talk and
teacher's silent activity. The second cluster deals with students'
collective movement activity/passivity and social access. The third .
cluster records the social form of the class. These three clusters
contain 12, 8, and 7 categories respectively, altogether 27 categories.
Since this cluster arrangement required triple coding, a six-second
interval was used instead of the three-second interval employed in the
FIAC system. The decision was based on the consideration that three
seconds was too short a time for the camplex coding required of coders.

The data was collected in such a way that the developed system
could be tested in a number of ways. The data used to evaluate the
descriptive adequacy of the developed observation schedule and observa-
tion training consisted of 24 P.E. lessons, altogether 28,000 six-second
time units. The objectivity of coding was assessed by studying the level
of agreement between six observers. The sensitivity of the system to
faithfully reflect similarities and differences in P.E. classes was
studied by including in the 24 lessons four different areas of subject
matter (gymnastics, apparatus, rhythmic movement expression, and ball
games). For the same reason, lessons fram three different grade levels
(lower grades: 1-3; middle grades: 4-6; and upper grades: 7-9) were
sampled. The construct validity of the system was studied by examining
the patterns of data obtained through primary and secondary analyses in
the 1light of the posited model.

The Reliability of PEIAC/LH-75

The first aspect of the reliability of the develoi)ed system deals
with the objectivity of coding. It was studied in both live and video-
taped situations. The results indicated that the intercoder agreement
was samewhat higher with the videotaped material than in the live situa-
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tion. This might be explained by the fact that the situational com-
plexity is reduced in a videotape recording.

The second aspect of reliability dealt with the objectivity of
coding in terms of inter-coder agreement, within-coder constancy and
between-coder constancy. The method used was Scott's pi coefficient.
Summarizing the main results, the average level of mean coefficient
values was rather low and varied according to cluster: Cluster I, .61;
Cluster II, .65; and Cluster III, .69. The inter-coder agreement
was .65, within-coder constancy .69, and between-coder constancy .60
when the two observations of the videotape recordings (T2 and T3) were
canpared.

The third aspect of reliability focused on reliabilities of the
various individual categories, operationalized as inter-coder agreement,
and assessed by means of Kendall's coefficient of concordance (W). This
analysis indicated that agreement was fairly high, with 23 out of 27
categories yielding a value of W significant at the .0l level (chi-
square test). In all coding situations, however, the coefficients of
four categories of infrequent cccurrence (I/03), and confused situation
(I/12, 11/8, and II1I1/7) were not statistically significant.

As a fourth aspect, the construct validity of coding was studied
using discriminant analysis. The first two of five discriminant func-
tions were statistically highly significant and a third one nearly
significant (58%, 21%, and 11% of total discrimination, respectively).
The first discriminant function distinguished those observers who made a
wide use of the categories of verbal cammnication from those who used
only same of these categories. The second function separated coders by
their coding choice in a situation which might be variably interpreted
as either canfused or as displaying spontaneous student activity. The
third discriminant function distinguished coders who described a
sequence of verbal and nonverbal communication by using also infre-
quently occurring categories from those who employed only frequently
occurring categories.

The results indicate that there may be an inverse relation between
reliability and validity in the case of observation research. Crude
coding may be advantageous in terms of reliability, but be detrimental

to construct validity. It was concluded that the three-dimensional
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measuring instrument (PEIAC/LH-75 was reliable when estimated by using a

nonparametric coefficient of concordance, W.
The Validity of PEIAC/LH-75

The first aspect of the validity of PEIAC/LH-75 addressed the
question of construct validity. To enhance this crucial aspect of all
research, a model was developed to define the overall research strategy
for the project (see Figure 3). This model served as a guide (1) in
specifying the entry situation by defining a valid theoretical and
conceptual framework, (2) in constructing a set of exhaustive and
mutually exclusive observable behavior categories on the basis of the
conceptual framework, (3) in selecting the unit of observation and in
developing an adequate coding procedure for accurate use of the system,
and (4) in selecting the unit of analysis. The instrument was developed
on the basis of a detailed review and analysis of available liturature
on research on classroan interaction. This critical survey showed that
the Flanders one-dimensional, verbally oriented system needed to be
camplemented. The feasibility of a multi-dimensional coding system was
affirmed in pilot work (Heinild, 1971).

Construct validity is often determined in an indirect way. The
researcher uses a theory to establish a set of hypotheses about how the
data should behave. For instance, the researcher predicts certain
internal relationships between measured variables: high, intermediate or
low correlations. A construct-valid instrument will produce scores that
correlate only with those variables with which, on the basis of theory,
it should correlate, and the scores of those variables to which it
should not be related will not correlate with it (convergent vs. discri-
minant validity). Similarly, a construct-valid instrument should dis-
tinguish between groups that are'known' to behave differently on the
construct under study.

In the primary analyses, it was noted that all of the PEIAC/LH-75
categories were used in ocoding. Thus, the instrument does not appear to
contain superfl/{lbus categories. Second, 22 statistically significant
differences out of the total of 27 categories were found as functions of
frame factors: 4 between the two teachers of the sample, 5 between grade
levels, and 13 between thg various subject areas of physical education
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classes. Third, matrix analysis showed the interaction sequences to be
different in the three clusters, as expected, providing a good descrip-
tion and yielding more information concerning critical teaching
behavior. In the first cluster, more than half of all sequence pairs
were in the steady state cells while the corresponding figures were more
than 80% and more than 90% for Clusters II and III, respectively. This
indicates that decisions concerning social form, division of labor and
responsibility as well as the forms of students' collective activity/
passivity were the general daminating features of teacher behavior.

As another indirect indicator of construct validity, teacher direc-
tiveness decreased as a function of grade level while teacher's silent
guidance, participation, use of student ideas, and pupil responsibility
increased. Also, the variety of critical sequence patterns increased and
was stongly related to the content area of physical education.

In the secondary analyses, 18 indices were camputed to reduce the
primary descriptive analyses. These indices were based on unit coding
and the statistical procedures were based on category frequencies,
percentages, and ratios. They were carmputed separately from the matrices
of the three clusters. The results indicated that in all 18 parameters
of PEIAC/LH-75, statistically significant differences (Mann-Whitney U-
test) were found as a function of the key frame factors: teacher (5
statistically significant differences), grade level (6), and subject
area of physical education (14).

Two studies conducted by Akkanen (1976, 1979) and Reponen (1979)
respectively used the PEIAC/LH-75 instrument. Akkanen's study verified
the teaching model. Reponen established that (1) the order of indices
revealed differences between two experienced teachers with regard to the
rank order of behaviors, (2) the order of indices revealed differences
between two groups of student teachers, and (3) the order of indices
distinguished between the two experienced teachers and the student
teachers.

Factor analysis yielded seven factors which accounted for 68.6% of
the total variance. The variables in the factors were concerned with:
Factor I, indirect nonverbal integrative idea generation; Factor II,
intensity of the teacher's verbal direct guidance; Factor III, uni-
formity of the teacher's nonverbal guidance as opposed to the speci-

ficity of verbal supportive supervision; Factor IV, direction of



-228-

teacher-pupil cammunication; Factor V, spontaneous student activity;
Factor VI, subject-centricity vs. process centricity; and Factor VII,
teacher's response behavior focused on individuals vs. groups.

Grouping analysis was used to relate lessons to the extracted
factor dimensions. This made it possible to establish the type of lesson
that was most characteristic of each factorial dimension. Through this
procedure, we have empirical knowledge of what the lessons were 1like.
The six structurally hamogeneous lesson groups, formed on the basis of
grouping analysis, were used as the starting point for a further explo-
ration using discriminant analysis.

Five discriminant functions were extracted: DF I, range of ideas
for students (closed vs. open); DF II, level of structuring (high
vs. low); DF III, level of intensity of guidance (high vs. low); DF 1V,
level of specificity of nondirective guidance (high vs. low); and DF V,
media of nondirective cammnication (nonverbal vs. verbal and attribut-
ing of teacher's response to individuals as opposed to groups).

The results showed that the discriminant functions clearly distin-
guished between lesson groups. The first discriminant function proved
much more powerful than the other four. Its share of the total discri-
mination of the model was 47%, the four other shares being 19%, 18%,
11%, and 5%, respectively.

The analysis selected 16 out of the total of 27 categories and set
them in sequence according to how much they increased the model's dis-
crimination power. The categories of the second cluster (students'
collective activity/passivity and social access) and the categories of
the third cluster (social form) proved to possess the highest discri-
mination power.

Through the extensive set of explorations sumarized briefly in the
above, it was concluded that (1) the instrument possesses a definite
degree of construct validity, and that (2) it is sufficiently sensitive
to discriminate aspects of direct-nondirect teaching behavior.

The Application of PEIAC/LH-75 to Teacher Education
The final stage of this research project was to apply the instru-

ment that had been developed to the task of training the future teachers

of physical education. This was carried out through a microteaching
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program. A scientific management of the teaching process is set as a
goal of the new system of the training of P. E. teachers. Research has
indicated that the systems of interaction analysis as tools in teacher
education offer better opportunities of achieving this goal, the inte-
raction of theory and practice.

The development of new programmes of practice teaching presupposes
the controlling and evaluation of their basic elements. The purpose of
this study was to evaluate and campare two curricula, whose purpose was
to develop the verbal indirect teaching behaviour of student teachers.
The congruence between intended and actually occurring outcomes was
studied. The curricula of courses differed in terms of the following
elements: (I) information about (models of) target behaviour (written,
audiovisual), (II) timing of instruction of theoretical considerations
(before/during the course), (II1I) size of training groups (5-10), (IV)
length of microlessons (5-10 min.), and (V) number of microlessons (2-3)

The data cover the courses of microteaching arranged by the faculty
in 1974 and 1976 and the subjects were male and female students who
started their studies in 1971 (N = 48) and in 1974 (N = 74), 275 micro-
lessans.

The measurement instrument (PE:IAC/LH'—7S, Heinild 1977) had been
constructed for teaching and testing purposes and it was used in a
sanewhat modified form It has been derived fram Flanders' FIAC-system
and contains two clusters, speech and movement, and altogether 18 cate-
gories. It made it possible to give information about target behaviour,
to operationalize model behaviour and to analyze TV-feedback using a
systamatic observation method Reliability (.78) was estimated by means
of Scott's pi-coefficient. The category frequencies, indices and student
evaluations of courses were ampared using analysis of variance and t-
test, and chi-square test. (ANOVA)

Statistical comparisons of the outcomes of each course showed
clearly that the revised course program differed fram the first version
on the level of realization. The success of the program was reflected in
(a) a decrease of teacher talk, (b) and increase of teachers' silent
didactic activities, (c) an increase in teacher response behavior, and
(d) a decrease in content emphasis. The increase of indirect behavior
was evident in the second session, in which the teachers offered the

pupils more opportunities to create ideas and solve problems, observed
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pupil responses, and took advantage of these responses in the progress
of the topic treatment.

The students of both sessions were asked to evaluate the course. A
comparison of the responses indicated that, although the students in
both sessions were generally pleased with the content, timing and organ-
ization of the course, the second group clearly benefited from the
revisions that had been made. They felt that the course had opened a new
outlook and that they had learned to discriminate between teaching
patterns in observing and coding feedback. They thought the course had
been useful, making them aware of errors and weaknesses in their
teaching behavior, and broadening their views of teaching behavior. Most
importantly, they reported that they intended to use the teaching
patterns they had learned in their future practical teaching.

Thus, the instrument of interaction analysis (PEIAC/LH-75 modifica-
tion) used in the courses proved feasible both for research and for
teaching. It facilitated the operationalization, information, evaluation
and measurement of intended behavior code patterns, and helped to teach
discrimination and to create desirable teaching patterns.

Strengths and Weaknesses of the Study

In spite of the many successful aspects of the study, it has
several limitations. The most obvious is the limited scope of the
empirical data. The data consisted of boys' and girls' P.E. classes at
three different grade levels taught by one male and one female teacher
and covering four different areas of subject matter, a total of 24
lessons. This would have been a severe limitation if the purpose had
been to make a generalizable description of what is happening in P.E.
classroom interaction in Finnish schools. Such a description was not,
however, the purpose of the study. For the purposes of initial testing
of the developed instmument, the data was sufficient.

The major methodological problem of the study was the selection of
the length of the time unit. Pilot studies had indicated that the three
coded aspects (Clusters) had different natural rhythms. It was not
possible to employ the much-used three-second time unit due to the
camplexity of triple coding. The decision to use a six-second arbitrary
time unit to code all three clusters was a campromise made to allow the
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use of the same time unit in the simultaneous analysis of the whole
process. Naturally it was assumed that the aspects with slower tempo,
such as the social form and the students' collective movement activity/
passivity, would be reflected in various analyses as dominating
features. This assumption was to be explored through many-sided
analyses.

Within these limitations, the study has contributed to the area of
the study of instructional processes in P.E. classes. An observation
instrument and a coding procedure were developed which went beyond the
verbal orientation of most classroom interaction studies, and which
incorporated features that reflected better the special characteristics
of physical education classes. Thus, on the basis of the work done, the
instrument can be used to carry out more extensive and representative
studies on the nature of interaction in P.E. classes. Since it was
clearly demonstrated that the subject matter area was closely related to
variation in the kind of classroom interaction, it would be useful to
replicate the study with more subject matter areas and with more repre-
sentative student samples.

Further, the study has highlighted the importance of the quality of
teacher-student interaction and student-student interaction in physical
education. Attention +to this aspect is important if P.E. classes are to
have the kind of impact on students' continued interest in physical

activity that is a major goal of P.E. teaching in our syllabuses.

Implications for Classroam Teaching

This study was carried out by a former P.E. teacher who has also
worked long in teacher education and who has a 1lifelong commitment to
the improvement of teaching. The ultimate motivation for this study was
thus to help develop P.E. teaching. Same reaamendations can be made on
the basis of the work done during the many years of the project.

Teacher education programs in physical education cannot afford to
focus too closely on one facet of personality, the psychamotor domain.
The cognitive and affective aspects of physical education need to be
fully appreciated by future and practicing P.E. teachers. The emphasis
on the affective domain, which features prominently in PEIAC/LH-75,
seems warranted on the basis of the extensive research on the Flanders
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system, but this should be ascertained specifically for physical educa-
tion classes.

Through in-service education, teachers should become familiar with
the concept of indirect teacher behavior and its effects on classroom
climate and interaction. This should be followed by a demonstration of
how classroom interaction can be observed and analyzed. Microteaching in
the pre-service training of future P.E. teachers has clearly indicated
that this is possible and that it opens a new perspective for students
(Heinila, 1979).

Recamendations for Further Study

During the more than ten-year period of the present study, a
serious effort was made to explore a variety of issues and problems
related to the empirical study of interaction in P.E. classrooms.
However, several technical and methodological problems remain to be
explored.

The results suggest that the following questions need to be
addressed:

1. The development of rules for coding the verbal and nonverbal commi-
nication of teacher and students and of their sequences with a
higher degree of specificity is desirable.

2. The optimum length of the coding interval needs careful considera-
tion. A three-second interval might be appropriate in coding the
first talk cluster, but a one-minute unit might be more reasonable
in the other two clusters. -

3. Rules for more decisive coding of students' collective movement
activity and the forms of social access (categories II/3 and II/4)
need to be developed.

4. The rules for coding students' collective passivity (II/7), waiting
for turn, should be refined.

5. The rules for videotape recording need to be determined more
exactly, specifying how the total situation is to be filmed.

6. Techniques for voice-recording need to be refined (e.g., using
wireless throat microphones), with special attention to the problems
of recording student talk.

7. The training of coders needs careful attention, with special
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emphasis on the content of training material so that sufficiently
varied situations are presented to coder trainees.

8. Agreement controls carried out only at the beginning of coding are
not enough to avoid systematic errors in coding. Recurring constancy
control needs to be instituted.

9. The criteria for the selection of coders should take into account
not only the cognitive but also the affective characteristics of
rater candidates.

The empirical findings reported in this study concerning validity
and sensitivity established clearly:

1) that in research work in connection with physical education several
dimensions describing the influence patterns of the teacher are
needed (see Cheffers 1973, 1977; Komulainen 1973),

2) that high frequencies of occurrence are not necessary prerequisites
for the discriminant validity and sensitivity of the instrument. Nor
should we be deterred from attempting to measure particular beha-
viors of interest from the point of view of theory on the ground
that their occurrence is relatively infrequent,

3) that the aspect represented in the categories of the third and
second clusters was found to be the daminating characteristic of the
discrimination on the construct under study. It was related to the
subject area of p.e., by analysing the formation of homogeneous
groups based on factor-scores. But whether it must be so, is another
question.

The feasibility of the instmument for different purposes need to be
considered more closely. It may be subscripted and postcripted so as to
describe different patterns of students and teachers. The cluster can be
used singly and/or as entirely as has been done in connection with
teacher education programmes, e.g. in microteaching (see Heinil&d 1979).

The technique of multiple discriminant analysis outlined in this
study was found to be applicable, e.g. for:

1) refining the classification system to that its ability to make the
discrimination required for the research problem will be broadened,

2) implementation of observer training programmes so that aspects
important fram the theoretical point of view can be emphasized,

3) selecting different "criterion groups" and examining factors causing
variation among them,
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4) studying and assessing "inter-investigation construct validity" by
having the same classification system used on different constructs
under study and by different investigators.

Thus, the observation instrument and the coding procedures still
need refinement. This is to be expected. Flanders (1967) pointed out
that "the fact that teaching is a camwplex social process, hard to define
and evaluate, does not mean that all evidence is useless simply because
it is incamplete. The tools and techniques to establishing criteria of
teaching effectiveness are crude, but they can be improved only by
further experimentation and development" (p. 242).

The in-depth study of classroom interaction in P.E. classes in
Finland has only begun. (see Laakso, 1984, pp 131-134). This project was
mounted in order to get a better grasp of the conceptual and methodolo-
gical issues and problems. It is to be hoped that this beginning will be
greatly extended and intensified by future studies.
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TARLE 2

Physical FEducation Interaction Analvsis Category System (PEIAC/LH-75)

TEACHER TALX

I CLWUSTER = TENQER TALK II CQUSTER =~ SCCIAL ACCESS II1 CQWSTER -~ SOCIAL FORM

- PUPIL TAIX (PUPILS ' COLIECTIVE MOVE- (DIVISION CF
cate-~ - SILENT TEMQER NCTIVITY cate- MRIT ACTIVITY/PASSIVITY) cate~ IN\BOUR AND
gory gory Qry RESPCNSTBILITY)
0l. MAccepts, pralses, encourages 1. Inter-pupil contacts and 1. Camplete class,
02. Glves corrective feedback, directs, urges movarent (space, time, energy uni form task

03. Uses pupils' ideas, accepts, clarifies,
develops ideas, movement, tasks suygested

by pupils

04. Asks, initiates and terminates activity

0S. Pregents information, uses daronstration,
describes, orvanizes puplls/material

06. Glves directions, comands during activity
(pupil expected to comply)

07. Criticizes pupil btehaviour,
rejects moverent pattern

PUPIL
TALX

INIT./| INrTIATION

08. Answers question/clarifies, demonstrates
09. Initiates speech (asking for instructions
expressing ovn ideas, movements)

TEACHER
SILENT

" ACTIVITY

10. Follows pupils' activity, silent guidance
11. Silent participation in moverent activity

PUPILS' COXIFCTIVE MOVEMENT-

restricted;
range of ideas controlled

2, Divided class,
uniform task

3. Divided class,
differentiated task

4, Divided class,
differentiated tasks

distributed amongst
groups & within grcup

5. Individual work,
uniform task

6. Individual work,
differentiated task

OTHER

12. Confused situation, uproar

2, Inter-pupil contacts and/or
moverent free;
range of ideas controlled
3. Inter-pupil contacts and/or
movament free;
range of ideas open
4. Puplls' spontaneous activity
5. Pupils follow instruction,
E demonstration
Q 6. Pupils organize themselves,
o assist in organization
7. Pupils walt for turn
8. Confused situation, uproar

7. Other situation,confusion

The decision on classification is made on the basis of the dldactic function of the actlivity.

L. Heinily 1975
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TABLE 2, Definitions of clusters and instructions for classification
I CTUSTER - TEACHER TALK II CIUSTER - SOCIAL ACCESS . III CIUSTER - SCCIAL FORM
- PUPIL TALK (PUPILS' COLLECTIVE MOVE- (DIVISION OF
~ SILENT TEACHER NCTIVITY MENT ACTIVITY/PASSIVITY) LABOUR AND
RESPONSIBILITY

When analysing teacher's authority in use the obser-
vation 1s focused on teacher's and pupil's speech be-
haviour and the other didactic teacher activity.

The decision on classification is made on the basis
of the above mentioned didactic function of the
teacher activity. Sequence of the actions should be
retained.

Categories 1-9

The major feature of this category system lies in
the analysis of initiative and response which is a

characteristic of interaction between two or more
Individuals. To initiate, in this context, means to

make the first move, to lead, to begin, 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 counEer, to amplify or react to
ideas which have already been expressed, to conform or

even to coanply to the will expressed by others.

Teacher's and pupil's initiative-response behaviour
can be directed toward individuals (teacher and/or

E:pil), group of pupils or the entire class. The be-
viour may refer eilther to the situation, activity

or behaviour in the past, in the present or in the
future.

Categories 10-11

| Teacher's silent, purposeful activity is classified
into categories 10 and 11. In 10 his role is that of
a "teacher's"; in 11 his actions are characterized

by an affective identification with the pupils’
actions.,

Categ. 1-4 Pupils' movement responses

By collective activity 1is meant the move-

ment-activity which has a learnirg

tion. The decision on classification is
made through observation of the activity

in the entire classand the degree of
pupils' freedam in movement, social oon-=

tacts and range of ideas.

Categ. 5-7 Other purposeful activity
Collective moverent-passivity means that
pupils are not moving kut are involved
in other activity which has a learning
function.

Categories 1-3

Movement response means the movement-~

activity which is initlated by teacher's
direct or indirect actions based on his

own and/or collective decisions.

Category 4

Activity 1s classified as pupils'
spontaneous activity when pupils are
allowed to nove in a certain situation
urder teacher's supervision and given
facilities, teacher assisling and
guiding if needed. The problems are
set by the pupils.

The observation 1s aimed at the inst-
ructional situation as a wiwvle - at its
social form which is considered to ap-
pear in division of labour and respon-
sibility. To classify the division of
labour and responsibility those behavi-
ours, functions and roles which the
group members have during the instruc-
tional situation are observed.
Behaviours are actions of individual
group members expressed In verbal or

symbolic terms (eg movement expression) |

Functions are behaviours directed pur-
posefully toward building the group and

toward helping it accomplish its task.
Labour :behaviours and functions, which
occur in the instructional situation of
P.E., may be uniform to all the pupils.
Roles mean characteristic playing of
certain sets of functions by group mem-
bers. These functions may be permanent
or occasional, more or less conscious.
If the tasks are distributed within the
qroup it is the role functions vhich
are often in question,

The decision on classification is not
only determined by the teacher's but
also by the pupils' verbal expressions
as a result of which a certain social
form is created in the instructional
situation.

L.Helnil4 1976
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Appendix A3

The procedure of observation (PEIAC/LH-75)

The observer places himself where he can hear and see both
the teacher and the pupils, or the video recording on the

TV monitor. He observes the first five minutes from the
beginning of the lesson without marking the card. The
observation period is started and terminated by marking

1287 in the first and last row of the appropriate column.
Then every six seconds, either on hearing the signal of by
following the hands of the large clock placed on top of the
TV receiver, the observer decides which of the three clusters
in the classification system the events of the previous six
seconds best belong to. The observer writed down the numbers
selected while following the events of the next period. Thus
he continues for twenty minutes making four digit codings in
the appropriate row of the answer card in the six second
columns, ten codings per minute. The chronology of the
events 1is retained. A louder signal marks the end of a five
minute period,-whereupon the observer must continue marking
in the first column of the row reserved for the next five

minutes.

Where- certain events in the observation period have been
unclear, this is indicated in the rows (2 vertical lines)

at the beginning or end of the said period and a more precise
explanation is given at the right-hand edge of the card or

on the back. Other features which are necessary for the later
Anterpretation of results are indicated, for example, whether
the class was divided, the size of the group observed that
was moving etc.

L. Heinild 1976
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APPENDIX A 3

The classification time sheet (see apvendix) is the same as an
ADP coding sheet where information on the variables connected
with lesson material is located in columns 1 - 8, the sequence
number of the card in columns 9 - 10, and the observations on

the teaching process within the time units in columns 11 - 78.

Before the commencement of the observation period the observer
fills in information on the factors below in the first ten

columns of the time sheet.

Column: e Observer number (1-6)

2. & 3. Situation 01-24

4. Classification time: 1. natural
situation, 2. video-tape, 3. video-
tape, 4. sound tape”
measure 1-9

6. Class level: 1. preschool, 2. junior
comprehensive, 3. intermediate
comprehensive, 4. senior comprehensive
S. sixth form comprehensive, 6. other
Teacher: 1. man 2. woman

8. Subject matter: 1. free gymnastics,
2. apparatus, 3. rhythmic movement
expression 4. ball games, S. basic
sport

9. & 10. Sequence number of card

11.-8Q. Variables
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APPENDIX B
AUDIO-VISUAL BEQUIPMENT AND ARRANGEMENT
(1974 AND 1976)

1. Symbols used for technical equipment

- movable, mamal controlled video camera

- video camera with remote controlled
gan and tilt head and remote controlled
lens unit

renute control unit for carera (S) ard
pulse generatar (P)

- ramote control box far pan and tilt head ard
lens unit

- video monitor

HEER RS

ol [0l
0 loo

- videotape reccrder

tape recorder

BDDD
:

- microahone
- ladspeaker
OITIIaT
1 - video mixer
(110511 . L
[EaEsEVER]
BB8OJE 3
L l ! l | I ! - audio mixer
maddh ;L}
—_ - video signal
: - adio signal
- interam

J

it 28 L. BeinilX 1976



2. Placement of video cameras, micruptones and obtservers in the gym-

nasium

rovable,
mamal controlled
video camera

stare—roan for

apoaratus ard

' equipment
e
olac,etb
= "—]

-

control roam
(2rd floor)

P |

GYMNASIUM

—

stationary,

video camera

D general microphone

renote controlled !

balcony for observation

L. Hein{14 1976
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3. Scheame of SHIBADEN video equipment (in recording)

[

OOQ

L. Heinild 1976



Categories of the Three Clusters on Correlation Matrix for Observation T,. The Highest Correla-
tion Coefficient of Each Variable is Placed on the Diagonal.

VARIABLES
CLJS. CAT.

No. No.

1 01 5%

02 55

03 -02

04 -17

0s 0

06 02

07 -00

08 -04

N9 =26

10 -~24

1-15

12 00

11 ] =27

2 46

=21

D 06

5 =20

6 -13

7 -4

a 21

111 1 07

2 -39

34

4 30

5 =33

6 =17

7 10

0l

66
05
-35
32
-10
=02
-18
18
=19
-137
-08
-25
13
-26
22

05
-02
-39
-G5

07
~-42

66
-06
-38

03

28

02

51
-14
-02
09
32
51
50
-09
-15
-cl
=21
13
-06
17
09
04
-08
15
15
-18
06
-23
19
51
12

03

54
-19
54
06
45
-23
-1
01
09
54
-44
~12
-i0
41
~-19
14
13
36
18
-16
-23
-20
40
-11

04

61
-02
29
20
48
-69
-3
-02
~-11
-17
~25
07
61
58
-07
17

- 14

21
22
-35
-29
-07
10

05

72
03
31
05
-47
-03
12
72
-5
-10
-12
25
-14
17
-14
47
-12
-10
-21
-22
01
-07

06

52
52
43
~-16
=34
04
-21
07
-04
04
03
j8
08
50
~12
13
04
~-10
-09
19
~00

07

58
49
-36
-26
06
09
~23
-17
-06
46
31
09
58
~24
32
02
05
~24
42
-05

o8

58
-35 -g0
-30 -21
-05 -04
-22 -24

14 54
-28 -11

54 -14

08 -57

58 -08
-19 ~25

47 -19

03 -32

08 11

20 -07
-10 38
-10 11
-06 04

52 -16

09 10

77
-00
03
-38
77
06
-18
-45
56
21y
18
-20
=12(7
03
62
~15
00

11

19
30
-19
-08
ns
0l
oa
21
05
-18
39
-19
-08
-12
-08
07

12

22
-65
-18
-19

26
-17

19
-13

41

18
-41
-12
-25
~-15
~-15

1T

-5
-41
13
-55
-02
-57
01l
~16
-20
34
25
-15
-02
12

77
-03
-20
-31

59
-15
-03
-19
-1a

0A

76

04
-10

98
-16
19
-10
19
15
-21
10
-10
06
-07
98

61
25
07
24

-08
34
06

-38

-35
22

-10

58
-06 59
26 -02 58
-34 -08 -23 -59
27 07 22 -59 =59
18 =17 ~11 -19 -47 66
-16 -15 25 -26 -06 -18 ~38
-20 48 ~13 13 -24 -31 -08 16
-00 16 -11 -08 -05 22 ~13 -19
18 -15 17 09 -18 15 -05 =03
6 7 8 1 2 3 4 5
111

-LSC-

51
-05 90
6 7



Categories of the Three Clusters on Correlation Matrix for Observation T3. The Highest Correla-
tion Coefficient of Each Variable is Placed on the Diagonal.

VARIABLES
CLUS. CAT.

No. No.

1 o1 47

02 47

03 03

04 -16

05 23

06 -013

07 05

08 11

09 1b

10 -3

11 =10

12 08

Ir - 1 -19

2 )8

3 -1l

4 06

5 -20

6 -12

7 -1

8 24

IIr T 110

2 -43

3 0m

21

5 -22

6 -03

7 25

01

Ed
~-1c
=29

42
-02
-12
~20

02
=25
-33
-05
-17

217
S

03

10
-10
~37

20

13
-42

64
-21

-05
26
02

51
-03
-05
-15
-13
17
1l
-21
42
-08
-02
-33
57
-05
-00
-20
11
-12
13
-11
-14
-11
40
07
-12
03

€
-28 -63
65 -01
16 20
15 67
-12 24
~26 -63
-03 -26
11 -00
61 -1
-54 =02
-07 -29
-11 05
43 51
-19 -41
12 -12
-13 07
34 -05
19 02
-34 35
-35 -25
-10 -39
46 -10
-09 10
04 05

76
17
24
-03
-43
) ()
22
76
-57
-14
-10
36
-18

-05 "

-08
47
-04
-17
-29
-21
06
-05
06

64
64
40
-15
-35
16
-C5
=12
-08
27
17
50
05
06
.21
29
-10

-02

25
05
07

64
19
-29
-19
14
16
-26
-15
-05
490
24
12
04
-20
37
-08
S
-13
36
04
08

53
-15
-26
-13
-10

17
=31

39
-04

45

g

53

Oo
-01

00

02
-15

6o

53

09

-83

-28
-02
~-19
50
~-14
-068
-56
07
-26
-09
-4
16
-11
48
04
-06
-15
10

80
-15
-06
-33

80

04
~-14
-18

64
-05

15
-18
-24
-09

72
-13
-03

11

33
32
-18
-11
-03
00
15
-16
15
-20
33
00
-21
-12
-08
01
12

28

-63
-1AR
-23

25

S
-0¢
-0?

41

16
-38
=20
=22
-13
-11

II

-6
-42
G?
-60
09
-12

-
“

-4
-29
28
3R
1212
-12
13
2

82
14
-14
-35
51
-13
-04
-15
-16
-04
82
10
-11
3

7

-24
28
36
65
16

-15

-07

S
27

-09
71

4

- 80
15
16

-13

-Q9
30
oA

-39

-28
28

-09

5

50
-02
16
-34
22
23
-05
-25
-01
15
6

.(li
19 92
-02 -d4 -55
-06 02 -55 -55
-07 01 -25 -50
-20 10 =35 01
54 -14 11 -20
17 -06 -15 -01
22. 97 06 -10
7 08 1 2
It

-6_4

-13
-28
21
08
3

A8
-12
-12

01

4

a2
~06
-12

5

-8G¢-
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APPENDIX C2

Symmetric Transformation Analysis: Varimax-rotated factors transfor-
mation matrices for three occasions T1,T2, Ty

Factor 1

1 95-00 01 -04 08 30 Ol
2 05 06 -13 99 -05 00 —08
3 -05 98 -10 -07 04 15 06
. 4 -03-10-27 05 26 03 92
S 06 05 10 04 88 -42 -20
6 11 03 91 14 08 29 23

7 28 17 26 01 -38-79 23

&

2 -01 -12 -01 99 -05 05 -01

V—
w

3.-15-12-20 03 95 06 -

5 -19 -05 96 01 14 15 06

6 32 20 09 06 -01 -43 8

~

7 32 44 17 09 26 -36 -

(V1]
P

3 08 -17 10 96 -14 07 -05

5 01 -02 9% -10 Ol -17 -10
6§ 12 13 03 14 97 Q7 -C6

7 -10 00 -39 -06 -05 28 -35
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Regression coefficients employed in estimating factor scores (Leder-
mans' method)

a. Occasion Ty (live situation)

Cluster Cat. 1 2 3 4 S 6 7
I 01 -01 -28 -09 -08 -00 04 10
02 02 -22 06 0l -0l 0S5 -0A&
03 04 00 01 -0l -12 -26 03
04 -0l -04 -03 -21 -02 05 14
05 01 03 28 12 0ol -0l o4
06 01 -02 -01 -09 -01 -03 10
07 -01 -0l -05 -02 -0l -o04 25
08 -01 -02 -02 -03 -0l 02 18
09 07 03 07 06 02 -23 14
10 16 17 -19 12 -0l ° -02 -20
11 31 -02 06 -0l 04 08 -25
12 .17 0l 03 08 03 13  -04
T 21 03 06 -04 -27 04 05 -04
2 16 -06 -04 19 -04 -11 -12
3 -27 -11 -06 01 -04 03 21
4 -00 -03 -04 -02 32 -06 04
5 00 19 33 07 02 11 -12
6 06 10 02 13 02 -00 11
7 -03 -06 =-01 00 -01 -00 07
8 05 -01 -12 0l 03 05 14
111 1 09 -03 11 -26 00 -22 -21
2 01 14 -04 03 02 10 09
3 06 -29 11 15 -05 12 02
4 00 04 -18 06 03 08 04
S -18 12 01 19 -06 -46 -0l
6 -04 -05 -02 -0l -02 05 10
7 -03 07 -02 -02 64 13 -15
Scalarprodxt
of factor

loadings .92 .89 91 .89 .95 .87 .81
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c. Occasion

Cluster

I

II

III

Scalarproduct

of factor
loadings

C3

T3

Cat.

0l
02
03
04
05
06
07

OdOV AW

NOoO VA W

(secand videoreanrded obrservation)

1

-02
06
-07
03
03
04
-03
-06
-03
10
-26
01l

07
07
-30
-04
05
03
-08

-03
04

00
=24
00
05

.94

2

-04
01
-02
-23
13
-24
02
-03
-00
07
-02
-01

.92

-262—-

0l
-02
-00

08
-00

0l

07

33

=00
0l
-02
-01
02
-0l
58

.96

10
-18
=05

02

15

09

12

12

-1l6

29
-13
=02

-05
-04

.86

-01
-21
02
0l
27
05
09
-02

-03
03
12

-09

-06

-02
02

.89

6

13
-10
12
03
0s
-00
23
44
21
-13
-12
-00

-08
04
04
03

~06
07

-07

-00

-02
05
-11
05
03
04
-13

.84

7

06
-04
09
-41
26
-01
-01
-08
08
B
11
04

24
-01
-05

0l
-14

01
-20

16

07
11
=27
04

-31
-31
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APPENDIX C4
Table Cortelation matrices of origigal groups'csthvated on the
di{scrimination functions 1-5
Group 1. 1 2 3 4 S
2 .26
3 -.30 -.32
4 -.14 -.59 .0S
S =-.12 -.20 -.29 -.05°
Group 2. 1 2 3 4 S
2 .31
\ Y
3 .24 .73
4 .22 .92 .83
S =-.32 .77 .56 .81
Group 3 1 2 3 4 S
2 .14
3 -.40 -.06
4 .10 -.62 -.07
S =-.21 -.41 -.26 .10
Group 4 1 2 3 4 S
2 -.04
3 .38 -.08
4 -.21 .32 .01
S =.39 .11 .07 -.46
Group S. 1 2 3 4 S
2 .10 )
3 -.36 .06
4 25 -.53 -.62
S -.19 -.77 -.25 .23
Group 6. 1 2 3 4 5
2 -.42
3 .58 -.25 "
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APPENDIX D1
MAIN ELEMENTS OF THE MODIFIED CURRICULUM (1976)
TEACHING MODELS IN PHYSICAL EDUCATION

1. GENERAL

1.1. The Concept of teaching model

During the teaching situation the same series of events is often re-
peated again and again. This kind of sequence can be called a teaching
model. It can be defined as a short chain of events that can be identi-
fied, occurs frequently enough to be of interest, and can be given a
label (or name) since this often facilitates thinking (Flanders 1970).

Teaching model must not be connected with subject matter but with the
process behavior. By using a model features in teaching behavior, either
stable or occasional, can be described. There are same teachers who are
able to produce several different teaching models, and others who use
only few models. The former are noticed to be flexible and their work is
more productive. It is also noticed that certain models of teaching
behavior are connected with certain positive or negative pupil responses
and attitudes. The teaching model is also a more concrete term than, for
example, teacher's role or teaching method. It can be limited to a
specific area of teaching behavior, for example to speech behavior.
Purooseful changing of teaching models within a longer period of time is
called teaching strategy.

Teaching models can be identified with the help of the process analysis
technique available. Among other things the systematic observation met-
hod enables the quantification and measurement of the features in teac-
hing-learning process. On the basis of frequencies behavior can be
placed in certain dimensions such as teacher initiation - pupil initi-
ation, teacher-centeredness - pupil-centeredness and direct - nondirect.

The applied process analysis system (measuring instrument), and the
theoretical basis of teaching models must be related to each other. The
teaching models in physical education to be described, and measured, are
based on the PEIAC/LH-75 system (Heinilad 1976) (appendix 1) developed
and enlarged from the FIAC system (Flanders 1970). It is justified to
describe teaching models, in physical education, by using a modified
form of the multidimensional system. (Appendix D3, p. 268)

2. TEACHING MODELS IN PHYSICAL EDUCATION

I will describe some teaching models which are central in physical
education. I will further operationalize these models into skills which
can be practised and learned. The models will be focused to process
readiness. The starting point for the selection of the models is the
present knowledge of teaching physical education. It is defined as an
interaction process within school surroundings, and is aimed at the
prawotion of personal development of the pupils in accordance with the
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set educational objectives (Koskenniemi & Halinen 1970, 101). In inter-
action process a social system moves from one state to another as a
function of time (Kamulainen 1970, 1) (Heinila 1970, 1976, 1977).

Teaching models are centered, in the first place, around teacher's
speech behavior which is considered to be the most significant single
factor affecting the teaching-learning process (Amidon & Hough 1967).
The teaching-learning process in physical education is, however, excep-
tional. Non-verbal cammunication (e.g. movement) has a central position
in it. Movement cammunicates and affects. It is a means and an end. It's
movement which is often the answer of a pupil. Even movement of the
teacher, and other activity, significantly affect the formulation of the
social structure and the sequence of events in the process. (Heinila
1970, 1976, 1977).

The teaching models selected can be rovughly divided into the models of
direct and indirect teaching. In interaction analysis this refers to the
balance of teacher initiation and resyponse. In the direct way of influ-
ence teacher, initiation is stressed. This usually restricts pupil's
freedam of action, while the indirect teaching tends to increase it.

Out of the 9 models selected for description 6 are models of indirect
teaching. The practice will be focused on these models. The starting
point is, however, the mastery of direct models - the basic elements in
teaching. Physical education has traditionally been subject matter cen-
tered and direct method - the cammand method - has been the main method
The school reform and the notion of the teaching-learning process,
however, presuppose the mastery of a more pupil-centered and pupil-
initiative way of teaching in physical education. For this reason, it is
justified to concentrate in practicing indirect teaching models in
physical education teacher-training.
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APPENDIX D2

1. The indirect teaching models used

1.

Teacher initiatives based on pupil respmnses
TheP.E. teacher has to be able to make use of pupils' earlier
performance or initiatives by making questions andsuggestions

related to them or by making the pupil dawanstrate his perform-
ance. The teacher must then clarify essential points.

. Sumarizing model

The P.E. teacher has to be able to sumarize what pupils have done
or said and then proceed to the next logical stage by making use
cf the sumary. He can also make pupils damnstrate the functicnal
solutions of the sub-stage and describe them verbally. This is
effective reinforcemwent of pupils' initiative.

. Comparison model

The P.E. teacher has to be able to observe and compare pupils'
movements or their previous ideas to other pupils' movements or
given task requirements. In this way the teacher can help pupils
to solve problems and guide them to identify key ideas while
showing or giving the pupils the impression that they solved the
problems on their own. This kind of teacher activity, in which
pupils' performance is informed or described to other pupils
serves to reinforce their initiative and independent behavior.

. Model of guiding feedback

The P.E. teacher has to be able to give guiding feedback to the
whole class, smaller groups and individual pupils. The giving of
feedback presupprses exact definition of objectives and tasks. The
teacher has to be able to give feedback wisely, in a variety of
ways and giving reasons for his statements. The use of guiding
feedback is common in physical education. For instance, in the
teaching of same “closed" motor skill (in given cirumstances and
restricted) it has a decisive role. The role of guiding feedback
is to help a pupil to became aware of his performance and to find
solutions to problems ancermirg e.g. movement paths, timing,use
of power or space. Giving guiding feedback with statement of
reasns for it willl help to praomwote imdeperderxe The teacher has
tried to see the pupil as a person with whom things can be dis-
cussed and planned before decisions are made. The pupil can thus
be guided towards a goal which he uderstards and accepts.

. Model of reinforcement and extinction

The P.E. teacher has to be able to ochserve -- to watch and listen
to -- pupils' ideas and movements with a view to organizing them
in terms of teaching objectives and to reinfarce selectively those
ideas and movements which are on-target. The teacher also has to
be able to state without hesitation and clearly what is not rele-
vant or useful fram the point of view of the teaching objective.
Such responses may be directed to the whole class, to smaller
groups or to individual pupils. Praise and reward and criticism
may concern pupil's behavior or movements. Praise can be verbal
but also symtolic (e.g. smile, applause), similarly rejection. In
acting on pupils' canditions the teacher's reasans must be related
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either to the whole class, to groups of pupils or to individual
pupils.

. Discrimination model

The P.E. teacher has to be able to clarify -- verbally and through
demanstration -- the logic of classroom discourse and progress.
For instance, he can clarify the pupils' degree of freedom of
social activities by stating given or accepted directions --
customs, norms, rules of the game, etc. This includes the main-
tenance of a consistent meaning of wards, cancepts and movements.
Accurate concepts aid communication and classroan discipline is
improved. It is especially important to help pupils to distinguish
between facts, opinions and valuations. This presuppxses that the
teacher manitors and evaluates the situation



TABLE 47 b. Specified Classification System for Physical Education Interaction Process: Cluster I (PEIAC/LH-75)

€0 X1aNgddv

- 897 -

e Praises, encourages, accepts the feeling tone of a pupil
2 Gives corrective feedback, directs, clarifies, answers pupil”s questions
9 3.1. Makes use of the ideas and movement patterns suggested by a pupil:
§‘ clarifies, expands, builds questions ard movement initiations on the ideas expressed by a pupil
clii:'1 3.2. Summarizes pupil's ideas or movement patterns, asks a pupil to demonstrate
3.3. Campares the ideas or movement patterns expressed by one pupil to those of another or to those given,
repeats pupil's ideas, asks a pupil to demonstrate
= S;zi— 4.1, Asks questions requiring narrow answers, initiates short-term activity, terminates activity
g 4.2. Makes questions requiring higher level of thinking or activity
g S5.1. Presents information, opinions, demonstrates movement patterns, makes a pupil demonstrate
g 5.2. Organizes bupils, material, division of labour and responsibility
:g 6. Gives directions, cammands during activity (pupils expected to camply)
g Us Criticizes pupil behaviour, rejects movement pattern, justifies authority
E?ﬁ Resp. 8 Pupil answers question made by the teacher
&3 Init. 9. Pupil initiates speech, asks for instructions, expresses own ideas or movements
b Silence, |10-13 (10) Teacher follows pupils' activity, silent guidance (11) Teacher's silent participation in
‘g gizéﬁigr movement activity (12) Confused situation, uproar

The decision on classification is made on the basis of the didactic function of the activity.
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2. Coding instructions and coding sheet (Appendix D4)

Instructions for Classification

Before the beginning of the observation period the observer enters
on the reverse side of the form data on teaching situation.

The observer places himself where he can hear and see well the TV-
display. Every sixth secand, either on hearing a signal or observing
the clock placed on top of the TV set, he decides which of the
categories of the classificaiton system best regresents the events of
the previous six-second period. The otserver directs his attention to
the speech and movement behaviors of the teacher and students.
Students' movement behavior is viewed collectively. The observer
marks the relevant categqary colum entering either O or X depending
on whether the class was active or passive in terms of movement
during the six-second period. At the same time he observes what is
happening during the next period. This produces 10 entries per minute
and 100 entries in ten minutes. At every full minute timing should be
checked. Entries on the form constitute a series going from top to
bottam, which preserves the sequence of events. Categaries have been
placed on the form so that entries yield an immediate basis, for
example, for (I) a visual evaluation of teacher's initiating and
response behavior, (II) a general idea of the amount of movement,
(III) a general idea of the stability and variability of the prucess,
and (IV) a general picture of nature of points.

At the end of the observation pericd, <colum totals are camputed
and entered on the form, separately of O and X and combined. The
column totals of O, X and F are also added up. After that computa-
tions for obtaining indices (on the back page of the form) are
carried out. The obtained results are used in analysing, comparing
and evaluating micro lesscns in relation to set objectives.

(Heinild, 1977)
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Coding Sheet: Time Line Display (1976)

1 -5 an S - 10 uin
Teacher talk i:f;l Other Teacher ctalk ::‘;;1 Other
NRHAR :
respouse o c| toitiacs| g}~ sil- Tesponse | = i.ni[il[“g--: sil-
1] 2333445 s|6f? Bl; 10[11|1 2 11213 3 3|4 4|5 5]6]7 ;'; 10[1 ¥1 2]
A3 100 2 123 2fi]2
6
sek i X
PaS
i0)
()
9]
L0]
K)
i 9) .
ain K) x 2
K <
)
(@)
)
o o
o 9
2 Q KJ
K)
9] ()
> |
<
19)
9]
£ =
3 9] x -
) 9]
9] 9)
i9)
0]
i0]
&
KD )
)
9) <]
L)
i0] <]
)
)
>
S
“ (] |2{3] |2{Z)0 { 4 141 171215 { L
=L 30 3] (3 (1] e 2] | 15 49 ] 1S3
< (20 1513 {51311 3] [{tje 12|84 1212)5 EERRE
|

X = collective movement passivitv
O = collective movement activity

(Heinila 1972)
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APPENDIX DS

Microteaching course/Heinild, L. =75

Student (subject) n:o Name :

Class information: age of pupils y. skill level

Calculate the following indices:
1) Percent teacher talk

100 -

(8+9+10+11+12)

Class n:o 1 2

Model n:o Date:
Subject matter

X 100

2) Percent pupil activity
3) Teacher response ratio
4)
*5) Percent model occurance

6) Intensity of teacher quidance

Occurance o6f models (frequencies)

100

_ 100 - ¥X
= —gg— X 100

1+2+43+11

= Toawaa X100

categories in the model

(bservation instructions for teaching models:

Way of teaching
Direct teaching

Information presentation model

Organization mcdel

Initiation variation model
Indirect teaching

Teacher initiations based on
pupils responses

Reinforcing pupil initiations,
summarizing model

Qamparison making model
Accepting pupil ‘s feeling -model
Corrective feedback -model
Changing the level of abstraction
Teacher's reinforcing and
extinguishing reactive behavior
Discrimination making model

Model n:0

= 100 X 100
= 4+6

1+2+3+4+5+6+7 X 100

Category n:o

1.1. 5.1., 4, 6
1.2. 5.2., 4, 6
1.3. 4.1., 4.2., 5.1.
2.1. 3.1.
2.2. 3.2.
2.3. 3.3.
2.4. 1, 2
2.5. 2, 3.1.
2.6. 1, 2, 3, 5.1.
2.7. 1, 2, 3, 5.2.
2.8. 2, 3,4, 5

Analyse:

Suggestions for improvements:

date

signature
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APPENDIX E
COMPARISON OF PROGRAM 1 (1974) AND PROGRAM 2 (1976)
BY CATEGORY AND INDEX

Cat. 1. Praises, encourages, accepts the feeling tane of a pupil

% b
10 10
84 _

——=~_
6 4 6 -

_

4 1 4 | -
2 1 2

L1 L2 p  as “74 -76

Cat. 2. Gives correstive feedback, directs, clarifies, answers pupil's

questions
% X
12 12 7
10 E 10 L
\.
8 8 1 \.
"""" | N
6 6 RN
l‘ 4 l‘ E
" [ 4
L1 L2 p <.05 =74 -76

Cat. 3.1. Makes use of the ideas and movement patterms suggested by a
pupil or group of pupils. Clarifies, expands, builds questions
and movement initiatians on the ideas exressed by a pupil.

" %
20 20 9
16 4 16 E

—
12 { 12 44
4
8 1 8 9 .//“
//"
[‘ < . - [‘ y /".
L S 276
-~ = Program 1 (1974) vevseeees. Microlesson 1

Program 2 (1976) —-—.— Microlesson 2
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Cat. 3.2. Sumarizes pupil's ideas or moveanent patterns, asks a pupil to

deamonstrate
X X
S5 ] S
ZJ Q 4
5 5 9
? / 2 <
./'/
1 . 1 _‘_,.//"
pe

Cat. 3.3. Campares the ideas or movement patters exqpressed by ane pupil
to those of another or to those given, repeats pupil's ideas,
asks a pupil to demnstxrate

% X
S5 ] 5 1
4 4 |
3 3
] / 2 4
7/
L 1 7
N,___‘. ./ .
. - [ Aeeeee -
L1 L2 p <,.01
-74 -76

Cat. 4.1. Asks questians, initiates, termminates activity: Asks questions

requiring narrow answers, initiates short-term activity, ter-
minates activity

% %
16 ] o 16
T 14
————— N
12 ] 127 R
"
10 10 | AN
AN
8 1 = 8 | N
¢ 'l
L1 L2 r< .001 =74 =76
———— Program 1 (1974) = «ecee... - *icrolesson 1

_Program 2 (1976) ~—¢w.— Microlessosn 2
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Cat. 4.2. Broad, open questions which clearly permit choice in ways of
answerirg and moving

% x
5 S5
[‘ 4 ZJ -
y - 3
2 4 —_— 2 1 ,//'
Lo
1 7
1 L - /.’
.-’"’ '/
L1 L2 p c.00l =74 -76

Cat. 5.1. Presents information, opinions, demonstrates movement pat-
termms, makes a pupil denanstrate

% %
50 1 50 1
w0 | 40 |
}O J **** 30 1 .{s_.
J Nt
< N e,
20 — 20 -
10 1 10 7
L1 L2 p ¢ -001 -74 -76

Cat. 5.2. Organizes pupils, material, division of labor and resmnsi-

bility"
X X
12 ] 12
10 4 10 4
8 1 8 ¢
6 1 < 6
- \\...._ W] T

¢ ¢

L1 L2 p nus =74 -76
—-——— Program 1 (1974) +vesesme Microlesson 1

Program 2 (1976) —-—— Microlesson 2
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Cat. 6. Gives directions, arwands during activity (pupils expected to

camply)
% %«
12 ] 12
10 ——— 10 N
."§.
8 8 R
N\
6 6 4 \‘\\
L A 4 \\\{\
_— <
2 2 1

Cat. 7. Criticizes pupil behavior, rejects movement pattern, justifies

autharity

% %

5 9 5

4 A 4

3 - 3

2 i ? \:\*\"\

11 _— 1 4 ™
L1 L2 p ¢.001 =74 -76

Cat. 8. Pupil answers question made by the teacher

» %
10 10 W
8 1 8
6 1 6
h 1 4 . -
-l ’.";'.-4'-;.
2 2 1
L1 L2 p as -74 -76
—— == FProgram 1 (1474) +assemeense Microlesson G

Program 2 (1976) —-—-— Microlesson ¢
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Cat. 9. Pupil initiates speech, asks for instructions, expresses own
ideas or movement pattermns

X %
5 1 5
4 7 4
3 3
v-_'—_- \0

—— SO

2 2 1
\\

1 1

L1 L2 P <.01 =74 -76

Cat. 10-12. (10) Teacher follows pupil's activity, silent guidance, (11)
Teacher's silent participation in movement activity, (12)
Confised situation, wgmoar

% ' %
50 50 ]
L0 40 _
30 - 30 _/.f"
\‘\“ ~
20 < 20 1 s
10 10
L1 12 p<-001 =74 -76

Cat. 1. Pupils ocollectively passive

% b3
65 1 65 1
60 60 ¢
55 S5 1
50 = 50 1 S~
—~ __ S
45 | 45 |
1h P
L1 L2 p<as -74 -76
~~== Program 1 (1974) csessecee. Microlesson 1

—— Pracram 2 (1Q76) —t—em= Vinralesson 2
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Cat. 2. Pupils collectively active

x %
<2 6%
60 60 1
55 1 55
50 = 50 { e —
49 1 L“j
¢ r
— ; . .
L1 L2 p ns =74 -76
Index 1. Percvent teacher talk (TT)
% %
100 1 100
90 T 90
80 1 —_— 80 4 .
- .
70 | 70 | T
_— X
60 1 60 4
¢ &
L1 L2 p< .00l =74 -76
Index 2. Percvent pupil talk (PT)
%
7 ] 1
6 { - 6
\‘\ —.::k.\‘.‘
5 S ~o
/ ‘--'\
4 1 4
3] 7
& ) 3
L - = r
L1 L2 p ns -74 -76

———— Program 1 (1974)

Frogram 2 (1976)

esss—ecees Microlesson 1

“{crolesson 2
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Index 4. Teacher's silent guidance ard silent participation in movement
activity ratio (TSGPR)

% X
50 1 50
40 1 LO A1
30 - 30 | P
e
20 4 _"__—’ 20 r /./'
10 1 10 4
L1 L2 p< .001 =74 -76
Index 5. Teacher respmse ratio. (TRR)
% %
1201 120
100 4 100
. Z
80 - 80
o
‘
L1 L2 p < .001 =74 =76
Index 7. Content emphasis ratio (CQR)
% X
70 1 70 '|
60 1 60 1
50 “ S—— SO L .
- Qs
40 4 ' 40 N
\ \- S
] N
30 30 1
JL &
L1 L2 p <«.0Ql =74 =76
———— FProgram 1 (1974)  «ceccceen - Microlesson 1

Proeram 2 (1976) ——. — Microlesson 2
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Appendix F

e A eem o s

A e =+ astete e am e =

Li{tetaulukko OPISKILLJOINN ARVIOINNTT PUHNOISOPETURSEN KURSSTSTA VIVGTINA 1974 OA 1976
1974 N 48 19760 N3 V. N
T U o Samaa 111 L osine seenaa (BRI L wsaa S | Fao
VATTTRMT micltli sanaa . micltli] micltd,  sanaa l micltd micltd i sanaa micltld] 74-76
L : Y 12
1 1 ' ' LR v T N
31. luawmoitstja olist saanut adetd vipe- f |
TR s s 45.8 1 45.8 | 8.3 | 79.5 13.7 | 6.9 66.1 26.5 7.4 | 16.34
32. Lucwwitsijalla of ollut rifttlivid
tictoja AihoUStaeeeeeeedieeeieaaaans 66.7 ! 27.1 6.3 82.2 11327 4.1 6.0 19.0 5.0 3.92
33, Lucnnoftsijan amat klisitykset ovat , !
virittiincet opvtusta liikna....... 000 25.0 | 54.2 20.8 45.2 23.3 31.5 3712 35.5 21.3 12.16
34. Harjoituksissa aika yleensi loppui ]
L 8686 6500008000000a80808080603 16.7 l 10.4 72.9 35.6 4.1 60.3 28.1 6.6 | 65.3 G.15
E { i 1
5. Kurssi on sininsi aika hySdyllinen... 10.4 | 12.5 7.1 5.5 6.9 87.7 7.4 9.1 } 83.5 2.30
i H
36. Kwssissa ei ole puututtu tocella : !
olecllisiin ja tlirkeisiin asioihin... 52.1 27.1 20.8 54.8 11.0 34.3 S3.7 17.4 28.9 6.18
37. Luennot ja dawonstraatiot ovat nivel- |
tynect hyvin yhteeno..... ... 000080060 25.0 29.2 45.8 37.0 13.7 49.3 32.2 19.8 48.0 4.86
38. Luennoilla on ollut helppo pysyd
aiheesta kiinnostuncend..iceceeeeaans SRt 29.2 12.5 68.5 16.4 15.1 64.5 ; 21.5 14.1 2.78
39. Harjoituksissa on ollut helppo pysyd ! |
aihoosta kiinnostuncena....oooiei.... 16.7 4.2 79.2 19.2 5.5 75.3 18.2 ( 5.0 | 76.9 .20
]
40. Kurssin opctus ei ole herdttiinyt kiin- g l
nostusta atheeseen...ceeeeeeeienennn. 54.2 29.2 16.7 64.4 17.8 17.8 60.3 . 22.3 17.4 2.20
41. Luennoitsijalla on turhia tapoja ja ! i
maneereja, jotka johtavat hugaion i :
pois opetuksesta.cieeeceeereccaananns 27.1 52.1 20.8 43.8 32.9 23.3 37.2 ; 40.5 22.3 4.90
42. Tandn kurssin pitdisi kuulua opinrois- ?
sa myShampidn vaiheeseen...o.veeeena. 77.1 20.8 2.1 75.3 16.4 8.2 76.0 18.2 5.8 2.20
43. Olen oppinut timin kurssin luennoilla { !
enamuin kuin luennoilla ylcensd...... 68.8 31.3 0.0 57.5 31.5 11.0 62.0 31.4 6.6 5.85
44. Wenroitsija ei ottamut kuulijoitaan
rifttivisti haniom.ceeceeeaceccanas 29.2 31.3 39.6 56.2 17.8 26.0 45.5 23.1 31.4 8.60
H ;
4S. Monistetut luentojisennykset olivat :
250 < 374 4 7 1.1 ¥ 87.5 ‘ 6.3 6.3 97.3 1.4 1.4 93.4 3.3 3.3 4.47
46. Luentosarja avas{ mirulle uwusia nik&- !
kulmia lifkunnaropetusta ajatellen... 16.7 33.3 50.0 20.6 13.7 65.8 19.0 21.5 59.5 6.63
47. Damanstraatioiden tehtdivit olivat {
huorost] valittujaeeeeeeeeeeceecacenas 70.8 i 22.9 6.3 61.6 17.8 20.6 65.3 19.8 14.9 4.74
|
48. luentosarja el ollut kmunteleadsen l
{1570 by 886 00008000000850 00000000 43.8 | 35.4 20.8 67.1 20.6 '12.3 S9N 26.5 15.7 6.49
49. 4 tuksen koulutuksen kannal- ! ‘
ta olis{ hysdyllisompii kiyttii tiniin : |
kurssin aika mmnlaisiin opetusharjoi- P |
L= 3 Y 5 50 000000000000000300808030 58.3 i 16.7 25.0 71.2 9.6 19.2 66.1 ' 12.4 21.5 2.36
i
S0. Pelkkd luentosarjan ja opetusmallien | {
daronstrointi riittii{si {lman harjoi- i !
{1 5 8008 0000000008000000808063000 89.6 I 10.4 0.0 91.8 1.4 6.9 90.9 , 5.0 ; 4.1 £.08
1
Sl. Lucvoilla odettiin liian nopeasti... 29.2! 43.8 27.1 43.8 26.0 30.1 38.0 33.1 22.9 4.48
52. Harjoitusten organisaatio ei ollut - : i
rlittivin hyV.ceieeceeeeeeccecaanns 33.3 18.8 47.9 68.5 11.0 20.6 54.6 14.1 31.4 14.72
S3. Harjoitusten chjaajan opetustaito ei i ! 0
ollut rifttlivin hyvd...ccceeeeeeeenas 47.9 37.5 14.6 83.6 11.0 5.5 69.4 ; 21.5 9.1 17.43
54. Marjoituksissa selitettiin tehtivit : T
SCIVUStL.eeiieeeneedieneaienennaann 31.9 21.3 46.8 28.8 12.3 S8.9 30.0 - 15.8 54.2 2.31
5S. Opin crottaman opotusmallit tarkkafil- 3
lessand ja luckitellessani palautetta 35.4 : 18.8 45.8 15.1 2.7 82.2 23.1: 9.1 6€7.81 19.00
56. Harjoftuksct selvensivit lucnroilla i
csitottyjd asfolta.iieieeeeceeeeaanns 20.8 29.2 50.0 16.4 15.1 68.5 18.2 | 20.7 €l.2 4.71
57. Katoon Klsltyksend opctuskiytUlymisces— !
Y 1ajentun(CNeceeeecescccccaccccoas 8.3 14.6 77.1 5.5 6.9 87.7 6.6 | 9.9 83.9 2.49
58. Tulen kiiytUindiin tedenniikilueaty ope |
kensant tletntsenty erilaisia cut- ¢
telty § eqetumallefde e ieeeieienens. 6.9 12.8 78.7 4.1 13.7 82.2 5.8 | 13.3 80.8 1.01
59. Minulle sclvial kurnsin alkans anasea i ; B o
ofcslunkliyttlyUyminessing | lneneviit H {
peittyt ja virtket 19.2 1 12.8 6f.1 12.3 9.6 7.1 15.0 - 10.8 4.2 1.%4
1
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_I_
Li{tataulukko QPISKILIJOUNN ARVIOINNTT PHNOLIOCETURSEN RURISISTA \IRSINA 1974 JA 1976
P
1924 N 4 176 N1y AL N1
T I 7 SRR W N IR a1 NIRRT Tt T el o [57ENY
VAITTRNT mieltd  suxa amiceltd | ateli sanoa micltd micltd | suwa ; micltdl  24-7%¢
1 dga2
1 Y R v . ! 1 ! s Y. N2
2. Rurssi esiteltiin siten, ottdi alusta al- i
kacn olin selvilld sen sistilléstd ja |
BT T T ] . s S2.1 § 10.4 . 37.5 G0.3 | 8.2 31.5 57.2 9.1 33.9 .80 1
i |
3. Pystyin alusta alkaen muodostamuan of - : :
koan kuvan luentosarjan tavoitteista.. 47.9 22.9 29.2 ¢0.3 12.3 27.4 55.4 16.5 28.1 2.60
1
4. Olin alusta llihticn selvillli harjoi- H
tusten tarkoftuKSCStA e eeieeeennaannn 29.2 8.3 62,5 48.0 4.1 48.0 40.5 5.8 53.7 4.56 | 2
5. Kurssin piskdsittcct on esitetty huo- i
22 " o P 56.3 33.3 10.4 43.8 17.8 38.4 46.8 24.0 27.3 D Bt ]
6. Nurssin opetus on herdttinyt minussa l
kiinnostusta tihin ainacscen......... 31.3 18.8 - S0.0 17.8 15.1 67.1 23.1 16.5 60.3 3.91
7. En ole oppinut luennoilla paljoakaan. 37.5 23.0 ' 39.6 48.0 19.2 32.9 43.8 20.7 35.5 1.28
1
8. En ole oppinut harjoituksissa paljoa- '
- P 68.8 6.3 i 25.v 82.2 2.7 15.1 6.9 4.1 19.0 3.05 2
9. Harjoitusten tehtlvit ovat olleet jir- |
L{a% 56066500008 00000600680 0080030000 18.8 23.0 S8.3 41.1 8.2 50.7 32.2 14.1 53.7 9.25
10. Opiskelijoiden kiytts oppilaina on ‘
Ollut JUrkevil....iieieieceieaceaanns 70.8 10.4 | 18.8 39.7 4.1 56.2 52.1 6.6 41.3 ] 16.9 2
| =
11. Kurssin sisdltd on menmyt tarpectto- !
masti piillckkiin sellaisen opetuksen |
kanssa, jota olen securannut ajkaisexr !
. S S B BOG0000006080000000 080000300 68.8 22.9 '] 8.3 89.0 8.2 2.7 81.0 14.1 5.0 7.75 2
12. Kurssi on rakenturut aikaisamin ope- |
tettiun jirkevisti............ 0000000 27.1 35.4 ;375 21.9 19.2 58.9 24.0 25.6 S0.4 5.94
|
13. Kurssi on jirjestetty hyvin verrattu- i
na muthin vastaaviin kursseihin...... 43.8 33.3 | 23.0 32.9 38.4 28.8 37.2 36.4 26.4 1.50
14. Lwenran ja harjoitusten sis$llét ei- i
vit wastanneet riittivisti toisiaan.. 45.8 22.9 ]{ 31.3 61.6 9.6 28.8 55.4 14.9 29.8 4.83
15. Timdn kurssin olis{ pitinyt kuulua i
opinroissa varhaisempaan vatheeseen. . 14.6 20.8 l 64.6 60.3 13.7 26.0 42.2 16.5 41.3 | 25.7
16. Harjoituksiin kuului lifan v¥hin eri- ‘
lafsfa tohtdvilieceeeeeeeccacean ecases 27.1 27.1 I 45.8 53.4 6.9 39.8 43.0 14.9 42.2 | 12.9
17. Harjoituksissa taht{ on ellut liian
CLAVEE. oicielclelelsis alaleleisialolle cecscscscan 54.2 14.6 I 31.3 69.9 SLS 24.7 63.6 9.1 27.3 4.22| 1
18. Litan vdhin ajkaa on kiytetty palaut-
teen analysointdin..cceececceas ceaes 29.2 22.9 47.9 0.7 4.1 45.2 42.2 11.6 46.3 | 12.08 |
19. Wenroilla olis{ saanut kiyttds use-
amin adiovisuaalisia viline{ti.... 20.8 49.7 31.3 46.6 16.4 37.0 36.4 28.9 34.7
20. Luennoitsija on ollut liian persoo-
MAtONcesccccccssscccctcccsccaccscsne S0.0 41.7 8.3 78.1 20.6 1.4 67.0 29.0 4.1 ) 11.27] 2
21, Wennoitsija on puhurut rifttdvin
o - 3 R S S 0000000000 00000000 33.3 & 27.1 39.6 48.0 6.9 45.2 42.2 14.9 43.0 9.65
22. Ol koko luku¥asden ajan epitictoi-
nen luentosarjan tavoittedsta....... 68.8 16.7 14.6 68.5 5.5 26.0 68.6 9.9 21.5 5.42| 1
23. rurssin pliliklisittoet on opetettu
rifttlivin sclvistde.eeeecececcacanes 16.7 354 47.9 28.8 15.1 56.2 24.0 23.1 52.9 7.32
24. luennoilla cf anncttu rifttiivistd
aikaa kysymysten tekonissene.... ceee 37.5 35.4 27.1 49.3 30.1 20.6 44.6 32.2 23.1 1.69
25. Opcttajat ovat ollect kurssilla hwo- [
limattemia mdlirdafkojen suhtocn..... 66.7 14.6 i 18.8 75.3 9.6 15.1 1.9 11.6 16.5 117
26. Ylocnsd olin lucnmoilla ikifvystynyt 20.8 33.3 45.8 41.1 15.1 43.8 33.1 22.3 44.6 7.95
27, Ylcensd olin harjoftuksissa klivys- i
LYTYtecccocacccccccoccecccancecscans 79.2 4.2 16.7 74.0 5.5 20.6 76.0 5.0 19.0 43] 2
2. Malastetut luentnjisenaykncet olivat
lucnrvn tavoltteiden kannalta tyds-
L3 8 E B 4.2 4.2 91.7 6.9 1.4 91.8 5.8 2.5 91.7 1.27] 4
23, luentoa old vatkod OCUratA,eeeeeaees 35.4 27.1 37.5 24.7 13.7 61.6 28.9 19.0 52.1 .13
20. Voko kurast on 1tkunnargettajatn i
kratjutabez =i Iedsiytia. ..., s-ozacavrqre o 431.1 6.3 10.4 79.5 11.0 9.6 81.0 9.1 9.9 8| 2
—pru. =" 1 0.0l == p<d.oul
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