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- Abstract

Advanced technology has enabled biomechanists to gather accurate quantitative
measurens‘ms on many parameters related to human movement. However, the analytical tasks
required of the teacher and coach are qualitative in nature. Kinesiologists and biohechanists
have presumably believed that undergraduate courses in kinesiology and biomechanics develop
a generic ability with which teachers and coacﬁes analyze movement. While these courses may
provide. the student with an understanding of f undamental mechanical concepts. there is no
data to suggest that they have had an influence on analytic abilil‘y (Armstrong, 1977;'
Hoffman, 1977; Huestler, 1939; Lewis, 1980; Locke, 1972; Ulrich, 1977). What is lacking in
the traditional syllabus is a common thread which ties together all the importam\componcms
of skill analysis.

" There has been very little research devoted to either /Lhe determination or\developmem
of -experience necesséry for enhancing ;:ompetence in gross motor skill analysis (Craft, 1977).
This is true not only for preservice jhd inservice teacher/coach training programs but alsc; for
the community coach with no formal physical education training. The purpose of this study
was t0 undertake the development, implcmentatién, and evaluation of a program designed to
promote‘ skill analysis competency.

The ;raining program was based on a hblistic skill analysis paradigm which focused on
performance technique. Skill aﬁalysis viewed as a totality was determined to consist of four
major phases: (a) pre-observation, (b) observation, (c) diagnosis, and (d) remedia'tioh.

Associated with each of the phases in the developed training prc;gram was an .
instructional uﬁit cbnsis‘ting of target%ais. instructions, learning and practice' activities,
feedback, resources, visual materials, and assessment. The trairfing program intervention was
implemented. as a course entitled Strategies for the 0bse'rvatiqn9k$ Analysis of Motor Skﬂis.
The 40 hour course was offered as a seminar for Physical Educatién and Education

undergradiate students, graduate students, and teachers. The course participants were -



im.mduced 1o the paradigm for skill analysis and then leéi in successfbn through each of the
skifl/analysis components. The effectiveness of both the instructional strategies and the entire
program was assessed using a series of qualitative and q:amitative evaluations.

The qualitative information obtained from the 15 subjects empt}asized an appreciation
for the importance of a systematic approach to the skill analysis process. Participants felt that
the skill analysis approach had provided them with an alternative to the idemifigcation of
errors by trial and error. Both the content and t_he synthesis of‘ the instructional strategies and
units were reported as effective. f A

A single subject inultiple baseline research design with probes was used to examine the
efficacy of the intgrvention on a measure ofi skil] analysis competency. The baseline phase of
the study measunre_d the subjects’ ability to identify errors and determine primary errors from
.the video-taped performances of tﬁree skills. Tt;e postintervention phase measured the
subjects’ performénCe on the dependent variable following the sequential application of the
skill analysis paradigm to two of the skills. The data were displayed over the course of the
baseline and intervention conditions. Differences between the phases wére visually inspected
for observable changes in mean, level, variability, and trend. The results were: (1) the ability
to identify errors and determine primary errors for the spg#t skills under baseline conditions
was very poor, ('2) the subjects significantly improved their ability both to idemif y errors and
to detgrmine primary errors following the application of the skill analysis paradigm to each ™
skill, and (3) the subjects’ ability to identify errors improved more than did their ability to
" determine the primary errors.

The skill analysis training program was concluded to have provided an effective means

of changing skill analysis competency. Integration of the skill analysis program iato future

? jcécher and coach preparation programs is highly recommended:

w o
. -
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Chapter 1
INTRODUCTION

Feedback has been defined as a teaching behavior dependent upon the motor response
of one or more students and one which is intended to provide information relevant to the
acquisiton or performance ol a motor skill (Fishman & Anderson, 1971). More recently,
Siedentop (1983) stated that feedback is information generated about a response that is used
to modify the next response. The existence of a functional link between teacher or coach
generated feedback and skill learning has been clearly established (Robb, 1972). Not nearly as
well established is the process from which the feedback is derived.

Advanced technology has enabled biomechanists 1o gather accurate quanutative
measurements on many parameters related to human movement. However, the analvuc tasks
required of the teacher and coach are qualitative in nature.

Does the scientific equipment required by this specialized field preclude the
e measurement of properties of hiuman movement by the practiuoner?
(Hensley, 1983, p.21)

The ability to form accurate feedback based on qualitative analyses implies the
systernatic and critical observation of motor skill performances and the subsequent
identification of flaws. It is an ability which requires=both the abstract analysis of a task as
well as a visual dissection of the observed performance (Locke, 1972, p.381). If the structure
of the traditional undergraduate physical education curriculum is any indicati®n, the ability to

- analyze skills qualitatively is one which has been assumed, or perhaps hoped to be automatic.
With the exception of a small but dedicated group ef researchers, information regarding the
development of analﬁic proficiency or indeed the analytic process has been less then
impresssive.

Based on the literature it is conceivable that part of the problem stems from
inconsistencies regarding the components of the analytic process and the terminology used.
The terms skill analysis, movement analysiscand observation have frequently been treated as

)

being synonomous. Discussions on the observation process in particular have been fraught

with inconsistencies. Consider, for example, the following statements concerning observation

.

\
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in the teaching context.

Observation as a teaching skill is what occurs before teachers make decisions. .\
(Bartewt, 1983, p.22) . v

A s 2 .
The other most emphasized area of observation is of an organizational nature,
namely: uniforms. room or playing field environment. and formation.

(Craft. 1977, p.44)

-

Observation is concerned with sensation, perception, and attention...
(Lewis, 1980, p.44)

”»
Clearly. cach of these statements describes slightly different areas. By treating

obgervation as a teaching skill which includes evervthing prior to the decision making process.
the importance of an initial conceptual movement analysis is undermined. Similarly. using the

term movement analysis as an all encompassing term neglects the role which observation plays

-

in the analysis scheme. Skill analysis is a complex process made up of a number of equally
important components, however 1t is the synth;:sis of these components that results in analyuc
competency. In many instances theorists have focused on isolated components of the skill
analysis process. Although this approach has resulted in a much greater appreciation of the

nature and extent of the analysis process. it has to some Jegree overshadowed the importance

of approaching the skill analysis process as a totality. \
Several prominent researchers in the field recently have advocated a greater empha51s
on the analysis process as a pedagogical skill which demands careful nurturing. Without

question improvements in the quality of teacher and coach feedback rests on the development

of this skill.

Until a teacher has the ability to carefully observe and identify the movements
involved in the execution of ‘motor skills and has acquired a facility for
communicating his observations to students, he is a teacher only in the figurative
sense. (Hoffman, 1977, p.53)

¥

The need to develop a holistic app?oach to the process of skill analysis was clearly

-

indicated in the literature and is a focus of this study. Equally cvidem was the need to.

develop a training procedure 10 pron{me competency in this approach.
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PURPOSE OF THE STUDY

The purpose of the study was to develop. implement. and evaluate a traiming program

designed to promote competency in skill analysis.

RESEARCH QUESTIONS

In addition to addressing the main research objective outlined above, the project also

aimed to address-the following questions.

N -
1. Did the application of the skill analysis paradigm evoke a positive change in skill analysis
competency? . -
2. Was packaged intervention sugcesstul in changing teacher/coach analysis skills?
3. Was the training program a functional means of building analvsis skills?
4. What variables impacted on the intervention procedures?
5.  What are the difficulties, constraints etc... involved in teaching Physical Fducation
studerits, coaches, and teachers to analyze the performances of gross motor skills? ’
DELIMITATIONS
The scope of the analyses was delimited to: .
1. Physical education ghaduate and undergraduate students at the University of Alberta, and
Physical Education teachers in the Edmonton area who agreed to participate in the study.
A specific number of closed skills.
A focus on skill technique. ' )
\
DEFINITION OF TERMS i

The following def initions will be adopted throughout the study:

Observation. In accordance with the definition supplied by Lewis (1980). observation is

concerned with sensation, perception, and attention to a visual stimulus.

. PP
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Movement Analysis. Movement analysis refers to conceptualizing and identif ying the demands
of the skill or movement. The main characteristics of this process are: definition of the
purpose or goal, a movement simplification, identification of mechanical determinants, and

the identification of critical features.

Primgry & SecOndary Errors. Errors nay be primary or secondary. A primary error is an
[ S

[F g

error which is the main problem and should be the focus of remediation. Secondary errors are
problems or errors which are symptoms of larger errors i.e.: the primary errors. Secondary

errors are important as they may furnish information concerning the primary errors, however
efforts to correct the secoridary error will nc;l correct the real problem.

E ~

Skill Analysis. The term skill analysis refers to a process which includes; conceptually
analyzing a movement, observing the performance of a movement, diagnosing discrepencics
between the desired response and the observed response, and forming and providing

N

remediation. Skill analysis is a precursor to the provision of feedback.

Technique. Technique ’,is respected when dfferent motor components combine in a logical
sequence, when there is a summation of forces with these forces being direct®d in the
direction of the movement (Salmella, 1976, p.102). Optimal technique refers to the most
mechanically efficient performancc of a movement pattern within the constraints and

requirements of the skill or activity.



OR(;ANIZATION. OF THE DISSERTATION

T};cre are a number of ways in which this dissertation could have been presented. The
siyle ultimately chosen was considered to be the best way in which the development,
implementation, and evaluation of the skill analysis training program could be described and
discussed. A reliance on qualitative material in this study has resulted in the in¢luston of —----p

many quotes taken from the journals of the participants. These quotes are clearly evident in

the text and are referenced only to the specific subject number.

Chapter Il provides a review of the research consicﬂé‘d central to the study.
Approaches to the progess o/f skill analysis, factors which are believed to influence analytic
ability. ahd attempts to train competency in movement ‘anal,ysis are considered in detail.
Following 4 summary of the foregoiﬁg, research dcalingb‘wilh the design and svaluation of
intervention techniques is presented and discussed.

The primary focus of Cﬁapler III is the development of the skill analysis paradigm.
Each of the pha_scs' included in the holistic approach is defined and justified, and the
paradigm wl;ich ensued from the review of the relevant research is presented.

Chapter 1V provides a description of the development of the Preliminary Field
Test(PFT). The content and structure of [hq training progr.am is first considered [ gllowed by
the determination of tt;c PFT format. ’

In Chapter V, the msthods \;hich were used to implement and analyze the Preliminary
Field Test are described. )

| The analysis and discussion of the PFT results is the focus of Chapter V1. The results
are presented and discussed under the following head‘ings; components of the instructional
units, féasibility of the format and imposed time cox;straints. impact of the training program,
impact of the skill analysis paradigr;l. examin};tion of the suitability of the changing criterion
design, and supplcmental information. The chapter is concluded with a summary of thc
actions taken as result of the Preliminary Field Test

The Final Field Test(FFT) of the skill analysxs training program is the focus of

Chapter VII. The development, implcmentation. and analysis techniques are all detailed.
<@ . N



\
Chapter Vlll/s diftcted towards the discussion and analysis of the results from lh§
Final Field Test. The results a;e presented and discus§cd under the following headings; initial
status of the learner, icarner performance following a period of instruction, execution of the
treatment. cost, and supplemental information. In the final section of this chapter the results

»~

are syntbesised and the main research questions addressed.

Finally, Chapter IX provides a summary of the results and conclusions of the

investigation. In addition, the implications of the study and a number of recommendations for

future investigations are presented.



Chapter 11

REVIEW OF THE LITERATURE

- N

APPROAC/HES,TO THE PROCESS OF SKILL ANALYSIS

Y %,scd on the review of the literature dealing with the process of skill analysis as a -
prerequisite for augmented feedback, four distinct components have been identified;
pre-observation, observation, diagnosis, and prescription. The quality of each compgnent
rests entirely on the quality of the previous component. Typically, (Lhose investigators who
have advocated various approaches to skill analysis, have deal; only with ‘isolatcd components
of the process. This is not to state that implicit in the researchﬁ has not b\een a recognition of
the importance of each of the components, but rather to suggest that for each of the
investiéétors only one or two of the components have served as the framework or base from
which their work has stemmed. The purpose of this section is to prcser;[ and discuss the

various approaches that have been proposed for the process of skill analysis with reference to

the components which have served as their base.

PRE-OBSERVATION

There has been an increased awareness of the importance of the pre-observation
component in the process of skill analysis (Arend & Higgins, 1976; Barrett, 19%7; Hay &~
Reid, 1982; Lewis, 1980; Robb, 1972). A variety of phrases have been used to describe the
objectives of this componem,'such as the establishment of a knowledge base. classification
and analysis'of the movement, and decisions on what to observe. However, common to all
discussions has been the concern for conceptually organizing movement in an attempt to
structure the analysis process. .
N To facilitate the quah'tftive analysis of human movement, H;nsley (1983) advocated a
pre-observation component based on the identification of the mechanical principles applicable /

to the task at hand. "In accordance with basic measurement theory; the first step must be-to *

identify the characteristics or qualities to be measured” (Hensley, 1983, p. 21).



)
According to Hensley, the next step in the analysis procedure is the development of a
measurement inslrumenl which serves to guide the observation stage. The Kinesiogram, a
scoring system .whicﬁ allows for discrimination of the performer's ability to adhere to
" mechanical principics, was proposed as a viable measurement instrument (refer to Figure 1.).
Clearly the ef fedivencss of analyses using the Kinesiogram is dependent to a large extent on
the quality of the pre-observational preparation as well as on the amount of practice
observix‘xg and recording with the instrument. Hensley's approach is useful not 'only for the
emphasis on the pre-observation component of analysis but also for the concern with the
progess of recording obscrvat’ions. ‘The approach, however, does not provide the practitioner
with a method of determining the degree of adherence to the meéhanical principles and this is
a weakness of the recording instrument. For example, how does one determine if the

dppropriate amount of force was applied, or if the transfer of momentum was maximized?
il

The prior identification of critical features would do much to alleviate this difficulty.’

-

) /’

KINESIOGRAM

NAME:

SKILL ANALYZED: SKILL LEVEL:

PURPOSE OF MOVEMENT IN MECHANICAL TERMS:

DIRECTIONS: Place an X" in the appropriate space to show
where you would rate the performance based on the appropriate
principles accordance with the following scale:

i
. 7/ DEGREE OF APPUCATION
Comcitey I Mot s

Lecking Pertect

1. Apples foros of sufficdent megritude

2 Force epofied In he deelred drection

" 1 Adeqate duration of foros appscation

4. Setects beet angie of propction

Figure 1. Kinesiogram (Adapted From Hensley, 1963, p. 22).
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The identification of critical features is a concept which has frequently surfaced as a
focus of the pre-observation phase (Agghd & Higgins, 1976; Barretr, 1979; Brown, 1982 ; ’
Hoffman, 1977; Kreighbaum & Barthels, 1981; Newston, 1976; Robb, 1972). Critical features
are those aspects of movement which are the major determinants of the outcome of the
performance. "It can not be said, unequivocally,. what should be the focus of our athr;lion in
all movement situations, but it is obvious that whatever we decide to look for it must be
critical to the movement being performed” (Barrett, 1979, p. 23). The process of identifying
critical features is far from a simple task and may imply a broad knowledge of anatomy,
physiology, motor learning and biomechanics. Newston (1976) suggested that skillful
obser»vers use critical features as a means of perceptual organization. The observer's skill in
feature selection not only focuses the observation process but also controls the amount of
information which needs to be stored in short term memory.

Given the limited capacity of short term.memory a critical part of observer skill may
be that of feature selection....A skilled observer may thus be the one who selects the
least redundant set of critical features for the perceptual organization of the event,

thus insuring maximal information gain from a given episode.
(Newston, 1976, p. 120)

A number of investigators tzave approached the process of skill analysis with an
emphasis on the identification of critical features based on the goal of the skill and the
mechanical factors which are essential for attaim\nem of that goal. Hay & Reid\(198"2)
proposed a system whereby- theoretical models are used as the basis for the identification of
faults and judging of their relative importance. Like Hensley (1983), Hay & Reid support an
approach that is based on the knowledge of fundamental biomechanical principles,

This model serves to supplement whatever expertise the teacher ;r coach may have
and to channel or direct the analysis in a logical or systematic fashion.
(Hay & Reid, 1982, p. 266)

A qualitative model, also refi erred fo as a block diagram shows the relationship
between the result and the factors that produce the reiull.. The procedure for dcv?léping a
theoretical mode! for a specific skill is initiated by the identification of the pgrf ormancé

criterion. The’ purpose of skills which are judged objectively is easily ascertained. Clearly, the

desired outcome in the perfc;manoe of the high jump is maximum height. In the analysis of

[
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skills which are judged subjectively, the purpose may be more difficult to define. Often such
skills are e\)aiualed in terms of the contribution they make to the aesthetics of the total
performance.

The second step in the process is to determine whether the result may be broken into a
series of distinct consecutive parts; For instance, in the case of long jumping the horizontal ‘
distance that the athlete's centre of m;ss travels is the sum of the distance travelled during
the take-off, flight, and landing. The model is thus greatly simplified by separating the
actions occurring on the ground from those occurring in the air.

Identifying those variables and critical features which influence the result are the final
steps in the development of a theoretical model. Each of the variables or factors included in
the model must be completely determined by the factors connected to them from the lower
levels and should be mechanical quantities whenever possible. Kreighbaum & Barthels (1981),
in their discussion on the process of qualitative analysis, stressed the importance of
-thoroughly examining the skill soﬁ that only the major mechanical principles which govern the

.

effectiveness or ineffectiveness of a skill are first identified.

.

Within each mechanical principle there are numerous variables that influence the
quality of the performance and determine how well the performer adhered to the
mechanical principle. (Kreighbaum & Barthels, 1981, p. 454)
In theory, the model is designed to allow the practitioner to view a performance using .
critical features as comparators for pinpointing the sources of error. At the lowest level of the
model are the critical features. A good theoretical model should serve to focus attention on

the features most likely to limit the attainment of the performance criterion. Figure 2. is an

example of a theoretical modei of the waltz jump, a fundamental jump in figure skating.

PRE-OBSERVATION & OBSERVATION
As has been previously discussed, the literature is fraught with inconsistencies

concerning the definition of observation and its relation to skill analysis.

‘
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Much of the published research has treated thetwo terms as being synonymous

"(Arend & Higgins, 1976; Godwin, 1975; Hoffman, 1977: Imwold & Hoffman, 1983). Godwin
(1975), for example, described the observation process to be a complchpauern of interelated
activities including; (a) the selection of what is to be observed, (b) selection of appropriate
methods of looking and, (c) categorization , assessment, a{ld evaluation of information (p.
73). In the subsequent discussion on training observers, the importance of personal experience
and a knowledge base was stressed. "We can only select from what we know, the wider and

‘ deeper our knowledge base the more choice we‘have" (Godwin’, 1975, p. 74). Cleaxly,

Godwin's approach encompasses far more than just sensation, perception and attention.

By far the individual most concerned with the conceptualization of (;bservau'on has
been Kate Barrett. Barrett's (1977) research has stemmed from the contention that
observation is the key component in a cyclical teaching-learnigg process.

While there is basically nbthing new in the cyclical model of observa[ioh, .
iml([;?statiqr} and ir.xtervgmion, as a profession we have not caref ully stuc_iied it eigher -
in this specific relationship or within the boundaries of the ongoing teaching learning
process. When viewed in this particular pattern, what becomes crystallized is the key
role that observation piays in the teaching learning process. (Barrett, 1979, p. 181.)

In 1979, Barrett examined the responses of 30 junior physical education majors
involved in a course designed to improve their ability to observe in teaching and coaching

environments. After a subjective analysis of the students’ journals three principles of

observation emerged.

1. The Principle of Analysis / -

The neea to analyze the movement prior to attempting to observe was deemed
essential. Without the pre-observation work students were unable to identify what to look
for. Corpllary to the ability to analyze is the concept of critical features.

2. The Principle of Planning "

In general the studéms agreed that in order to glean the maximum amount of
relevant information from an observational experience, an observational plan was
required. Key considerations for the plan were organizétion and possible scanning

rd

strategies.
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3. The Principle of Positioning

L

. The importance of considering [ht; effect of different positions on the subsequent
observations came somewhat as a surprise to the students involved in the study. A
conscious effort must be made to "be in the right place at the right time" (p. 25). -

More recently, Barrett (1983) has conceptualized a model for observation as a
teaching skill which has three components; (a) deciding what to observe, (b) planning how to
observe, and (c) knowing what factors influence the ability to observe.” For this model
observat'is;x was defined as the ability\to perceive accurately the responses of the learner and
the environment. "Seeing what is there and not what is thought to be there” (p. 22).
However, observing as a teaching skill was defined to include everything which occurred in the
analysis process prior to diagnosis. As in Barrett's earlier discussions, the identilication of
critical features were considered central to the ability to observe. What is somewhat confusing
about Barrett's discussions is that despite her contention that skill analysis is just a small part
of the observation process she devotes a major portion of her models to the pre-observation
or movement analysxs component. Furthermore, while the factors Whlch affect the

observation process are considered, few strategies for observing and recording observations are

actually provided.

OBSERVATION

"Beginning in the mid 1960's a number of schemes for analyzihg and observing
movement were developed based on the wo}k of Rudolph Laban. Laban developed a system of
obsefving human movement which remained constant regardless of the movement's purposs”
(Craft, 1977, p. 53). The four majorﬁ components which provide a framework which make up
Laban's system are: body (what the bod? can do,) space (where the body can move), .cffort
(how the body can move), and relauonshnps (with whom or what the body moves) (Craft,
1977, p. 53). While Laban's system has been widely applied it does not lend itself to a ‘process
of skill analysis which attempts to diagnode errors in performance and form remediation to

improve technique as operationally defined for this study.
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cﬁﬁxst 1s provided below. The approagh may be of value to the observer in the sense that it

3 ) . . . .
<+ Several investigators have also approached the observation process from '

*'blofxlcchanical framework . Cooper (1972) suggested one approach to the analvsis of an

[3

gvn) ot sport which 1s bared on an observational checklist - A summary of Cooper's

e

dra%*[lennon to a number of specific movement components which frequently demand

Lons&erauon The approach fails 1o consider the identification of criteria necessary for

\»’

evalua%mghihe responscs (o the analysis checklist.

1.

“+
<.

10.
1.

13.

14.
15.
16.

17.

l,o‘ol; at the "hub of the wheel” béfore the rim.

Observe the height of the centre of mass.

If hip movement is essential, observe the extent and directton of the motion.
Observe the body weight at the start and completion of the motion.

Observe the motion of the head.

Check the width of the ba‘se of support.

In what direction do the feet point initially énd during motion?

How much swa;y, dip. and unusual twists of the body occur during the action?
What is the extent, direction. and pattern of the follow-thréugh of the arms. hand.
etc...”

What is the direction of the arm and leg motions?

What is the range of motion of the body segments”?

. Observe the position of the hand or any implements at the point of impagt.

alr . v

What is the action of the wrist, hand, and fingers at the point of cw release of an
object? ‘I
Obser:e the angle oé release or take-off of an object or the body.
Where are the eyes of the performer focused?

What is the total visual perception of the performer as detected by the observer?

How effective is the total body movement?

4

¢
A series of visual evaluation techniques were developed by the Youth Sports Institute

of the State of Michigan to assigt the volunteer coach with little or no b&ckground in
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kKinesiology or biomcghanics.'ﬁi(\‘ lccﬁ‘mques are based on a process rather than a product
paradigm. This is to suggest that it s the quality of a movement that is the focus of the
analysis rather than the outcome (Brown, 1984). Visual techmques are grouped into the
following five categories: (a) vantage pmnl,‘l(b) movement simplification, (¢) balance and
stability (d) movement relationships, and (¢) range of m(wcmcr'u. In cach of the c:\icgoncs
the rationale for the concept and a number of strategies are presented. Brown (1984) suggests
that 1o be most effective the techniques should be applied in three stages. First. the best
vantage points must be established prior to observation. During observation the coach should
use the techniques discussed to collect information concerning the quality of the movement.
Finally, the information is used to provide an evaluation of the movement.

Visual Evaluation Techniques is a flexible approach 1o skill analysis and offers some

good suggestions. The structure of the approach lends itself both as a method of addressing
and recording observa('ions. Like other approaches previously discussed, Brown's approach is
based on mechanical principles and the derivation of the critical features, however he attempts
to present the material in a way which does ot require the knowledge of these principles. As
with Coober's checklist the approach does not provide any insight on developing techniques
for synthesizing the observations. Nor does it provide for the analysis of mdvements which
may be idiosynéracies or for the identification of errors which may be symptoms of morc'
important errors (secondary versus primary errors). The work of both Cooper (1977) and
 Brown {1984) should ke ag’plicd only as a guide to the analysis process. It is doubtful that
a‘ccurale and effective feedback concerning skill technigue could be provided solely on the
basis of these approaches.

Craft (1977) completed an inquiry. into a model for training undergraduate physical
education majors to observe movement. Like Barrett (1977), the driving force behind Craft's
research was the strong 'comemion that observation is a skill which demandsattention in its
own right. -

| The need for physical education as one of the professional preparation programs for
teachers to emphasize observation as a skill to be used during the teacher learning

process is supported in the literature. The nature of physical education being one of
action, movement, I wonder what the teacher who can not observe movement uses as
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a basis for instruction. (Craft, 1;377‘ p. 43)

The mode! was composed of three interrelated elements; the coserver, theé movement
framecwork, and the environment. Hcmcm‘s in the mode] were stinctured to create a change in
the observer's ablility to observe. The element of the model which focused on the observer
included three concepts; developing awareness. ability to concentrate and to hold the focus.

and recognition of personal biases. The second element of the model was adapted from

l&,aban's work . The environment dealt with the types and structure of experiences used. A
~ )

workshop comprised of ten sessions over a four week period was conducted 1o present the -
observation model and provide practice in applying the movement framework (o observation.

The components of the movement framework were gradually introduced through visual and

movement experiences which attempted to increase the observerfs awareness, decrease the

effects of personal biases. and increase the observer's concenpiation. A discussion of the

techniques and procedures used to evoke changes in the parr icipants is provided later in this
cﬁap}cr. The model was found to be a functional means of byilding observation skills.
Craft's research is less interesting for the modest gains Ygade by the participants than
for the thought provoking discussion on observation and analysis. Craft first distinguishes
between the focus of observation for managerial skills and the focus of observation for
analysis. Both types of observations should demand an ability to accurately perceive -
movement and the environment, however observation for skill analysis has typically required a
pre-determined standard of what the movement should look like and an implied focus on the
observation ancg/nalysis of specific skills.
In learning 10 analyze the-emphasis is usually what the performer is not doing but
should be doing in order to perform the skill correctly The analysis is made against
some pre-determined standard of what the expert performer looks like.
(Craft, 1977, p. 54)
Using the expert pcrformanse as a basis for analyzing an individual's skill has proved
1o be an ineffective approach. Each individual possesses a variety of abilities, past
experiences, desires, capabilities, and limitations which ‘all serve to alter the petf grmance of
gross motor skills. To judge a performance strictly on the basis of a pre-determined stand;;d

is to ignore the concept of individual differences. Craft attributes the ineffectiveness of this
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4 .
approach to a lack of concern for what is actually occurring. She continues her discussion by

building a case for the teaching of observauon as a totality.

Since each of the skills is made up of various movements, it seems (0 me that teacher
preparation programs could use time more wisely if they were to teach observation of
movement as a totality. If prospective physical educators are taught to observe
movement, they could learn to apply their observational abilities to any movement
within any skill. (Craft, 1977, p. 51)

In effect, Craft is supporting the notion of teaching observation skills generically. The
ability to accurately perceive the performer and the environment, is a prercquisite for any type
of analysis. Once generic observation skills have been acquired the teacher or coach can then

. \
draw on them for the analysis of any specific Erovemem. However, the teacher or coach is
still left with the task of learning an analysis procedure for each specific skill. If we accept
that the ability to analyze movement is a trainable skill and is dependent on adopting a
systematic approach, then does it not make even more sense to teach the entire analysis

L
process as a totality?

DIAGNOSIS AND REMEDIATION -
In contrast to the work compieted by the majority of researchers interested in the

process of skill analysis, Hoffman (1982) has provided both an innovative and valuable

conceptualization of the post-observation phase. A Hypothetico-deductive model is posed as a
diagnogtic sol;'ing tool (refer to Figure 3.). The model is based on the assumption that
discrepencies between the observed and desired response require specific prescriptions.
Hoffman defines diagnosis as the recognition of »the nature and extent of the discrepancy
followed by the identification of the Fuses of the discrepancy. Prescriplioq 15 viewed as the
application of a remedy. Hoffman states that skill teachers are confronted with three major
clinical-diagnostic decisions. A summary of these decisions follows. .

1. Has the learner performed the skill correctly?

2. If the skill has not been performed cor;ecﬂy. what features of the performance are errors

and which are a result of the primary errors?
i

3. What prescyiption will remediate the primary errors?
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The mode! attributes the observed discrepancies to one of three general defects; critical
ability, skill performance deficiency, or psycho-social problems. In this way the remedies for

specific errors may be more easily deduced.

LEARNER'S RESPONSE J [ DESIRED RESPONGE \
- - \\,\_RM\\N\. S ,/r"//"ﬂ"# — -
: LDISCREPANCY }

|

" RECOGNITION OF NATURE
AND EXTENT OF DISCREPANCY

|

IDENTIFICATION OF CAUSE
OF DISCREPANCY

‘ APPLICATION OF A REMEDY

Figure 3. Diagnostic Prescriptive Model of Skills Teaching (Adapted From Hoffman, 1982, p. 37)

The hypothetico-deductive model is innovative in the sense that it approaches skill
analysis in much the same way that a computer scientist approaches a program development.
All input possibilities are accounted for by integrating a number of subroutines. Therefore,
regardless of the nature ?f the discfépanc_v there is a foute of deductive reasoning, a
subroutine, for the analysf to follow. It is of interest to note that while Hoffman describes

the model as a clinical inquiry which focuses on the search for primary errors he also points
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out the lack of a clearly established relationship between the determination of primary errors
and a knowledge of biomechanical principles.
Experienced clinicians teaching skills with which they are familiar may not resort to
trouble shooting. Through repcated analysis of the skill, they hdve learned to focus
directly on the source of difficulty. Some may not even apprgciate or understand the
mechanical laws that govern the relationship between secondary and primary errors.
Granted this does not mean that a knowledge of mechanics would not improve their
diagnostic capabilities, but that remains a question to be examined.
(Hoffman, 1982, p. 4)

While there have been a number of attempts to discriminate between the novice and
expert observer very little has been learned. It is the contention of the present author that
experienced instructors gain analytic proficiepcy through vast analytic experience and despite

/
their lack of an understanding of the fundamental meg¢hanical laws. Regardless, the literature
has suggested that those who may be considered as competent are a minority. The
inexperienced observer is faced not only with the task of deducing the cause of a primary
error but also with the difficult task of distinguishing between primary and secondary errors.
One would expect that the understanding of fundamental mechanical laws would facilitate this
process.
AN INTEGRATED APPROACH

Arend and Higgins (1976) presented, what is to date, the most comprehensive
approach to the classification, analysis and observation of movement. The Arend & Higgins
strategy is the only approach which attemf)ls to unify, organize, and integrate the subject

L
the strategy depends entirely on systematic progpéssion through the entire analysis process. A

matter from a variety of disciplines in a generic }?xoach. Additionally, the effectiveness of
variety of items, activities, questions and criteria are addressed in each of the three analysis
stages: pre-observation, observation, and post-observation. The strategy is designed as a

holistic approach to the subjective analysis of movement (refer to Figure 4). As with other

investigators, Arend & Higgins stress that the prde-observation phase is paramount to the

success of the strategy.

“
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Essentially this level of the descriptive analysis represents the synthesis of
pre-requisite information to teaching itself along with serving the function of setting
the stage for meaningful observation and evaluation.(Arend & Higgins, 1976, p. 3)

In the pre-observation phase a three dimensional breakdown of the skill is suggested.

The phase is initiated by defining the purpose of the skill and is concluded by an examination

\\

of the biomechanical and other relevant correlates. In support of the previously reported
approaches, a focus of. this stage is the identif icétion of critical features. Discussion on the )
observation phase ccmor%’rEund the need to systematically plan and record observations. The
authors offer three approaches to the recording of observations: (a) critical features are

. identified for each phase of the moyement then subsequeml‘y observed, (b) a series of

questions are constructed based on a segmental analysis and are answered after each of a

number of observations, and (c) the observer constru&CIS his or her own set of .questions with

the goal of aquiring enough information to provide effective feedback (p. 46). The only area
which is weak in the proposed stategy for moveﬁent analysis is the observation component.
While the foci of observation are carefully derived And isolated, suggestions for specific
observational strategies are non existent. .

A unique feature of the work of Arend & Higgins is their consideration of the
post-observation phase. With the exception of their work and the work of Hoffman (1982),
discussions on the post-observation component have of fered little insight into the processes
, involved? If we accept that the provision of feedback is the criteria by which we judge
competence in movement analysis tt;l an upderstanding of the post-observation phase is
crucial. Arend & Higgins provide guidelines first for the evaluation of a performance on the
basis of efficiency criteria, and secondly for the organization of feedback.

The strength of the strategy for the classification, analysis, and observation of
movement, lies in its support of a holistic approach to the skill analysis process. Viewed in

this context, the skill analysis process can be trained, assimilated, and adapted for the analyses

of any skill or movement. '
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FACTORSAVHICH INFLUENCE ANAIYYTIC ABILITY
The role of skill analysis as a prefc"ursor to the provision of effective feedback has been
‘clcarly established. Within the context of skill instruction, performances of gross motor skills
must be conceptually analyzed, observed, errors diagnosed, and remediation formed.
Unfortunately, research on how to prepare teachers and coaches for this critical .task has
captured little attention. Typically, writers who have advocated various approaches to the skill
analysis process have ;irovided brief accompanying discussions regarding the factors believed
to influence the analytic process.
The factor which was most frequently identified is the need for a knowledge base
(Arend & Higgins, 1976; Barrett, 1979; Hay & Reid, 1982; Hensley, 1983). The extent of this
knowledge base has ranged from biomechanical principles, a broad view of anatomy,
physiology and motor learning, to a knowledge of what consitutes good form and wh:;l
performance levels can be expected at different maturational levels. Unfortunately, there have
been no efforts to validate the effect that a knowledge base has on analytic cofnpetency.
Barrett (1979). in her study of undergraduate physical education majors, identified
various factors which seemed to affect student success in observing pre-determined critical
features. They were: concentration, the type of movement response anticipated, ability level
of the performers, number of performers, and the speed and repetition of the movement. As
a result of f urthe'r‘investigations, Barrett (1983) later added fear, excitement, worry,
complexity of the movement, size of the teaching area and the observer's personal ability to
the list. Barrett's findings led her to the conciusion that teachers may be poor observers
because their attention is constantly being diverted or challenged by disuactiox;s (Barrett,
f1979.p.‘ 29). Barrett continued by stressing the need for observers to shif t their focus to the
perceptual compléxites of the teaching process.
Craft (1977) attempted to train observers to see movement as a totality. Craft focused
on three factors which she believed influenced this ability; personal bias, observer awareness,
and the ability Ito concentrate. Lewis (1950). in a discussion on stiuctured observation,

pointed out the effects of a number of variables dn the observer's perceptual processing

L 4
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capacity.

The experience o(/the performer will determine to a great extent whether they know
the probabilities of either a stable or changing environment...(Lewis, 1980, p. 41)

The expert is able to monitor certain movement patterns at a level that does not have
to be under conscious control. Once something is learnt and automated it is removed
to a lower level of operation and does not have to be consciously monitored all the
time. (Lewis, 1980, p. 41)

P\eople in very high arousal situations often do not perceive what they would
normally perceive. (Lewis, 1980, p. 41)

\

The development of visual strategies such as momnitoring, scanning, and filtering as

techniques for critically selecting relevant bits of information, have been highlighted by a

number of investigators (Barrett, 1983; Godwin, 1975; Lewis, ’1980; Néwston, 1976; Robb,

1972; Spaeth, 1972; Whiting, 1972)

Man is continuously sampling output. A form of monitoring occurs which allows him
to evaluate the state of the system with respect to the objective. (Rohb, 1972, p.
370) :

...there is only limited time available for which 1o take in informatiom, he needs to
be selective. (Whiting, 1972, p. 276)

The purpose of this particular section of the literature review is to discuss the factors

which influence analytic proficiency and have been queried through empirical investigation.

EXPERIENCE IN PERFORMING A SKILL

It has been hypothesized that to effectively analyze motor skills physical activity

instructors must themselves ifave had experience in the performance of those skills. A

relationship between perf-orma\nce ability and analytic ability frequently is cited as a

justification for this emphasis (Armstrong, 1983).

Physical education trainees are required to spend countless hours in learning a vast
array of sport skills. the emphasis seems to be on making sure that each student has
experience-in performing these skills that he, as a professional may be called upon to
teach at a later date (Armstrong, 1976, p. 13).

In only one of the reviewed studies “'r,as there evidence to support this hypothesis.

Girardin & Hanson (1967), filmed 32 male physical education students .pcrforgning‘ll

[ ]
tumbling skills. A panel of judges then rated the performances and a total score for each .

subject was calculated. Ablility to diagnose errors was determined by having each subject view

¢



a filmed tumbling performance and list all the errors. The subjects’ score was derived from
the number of errérs which matched ;list previously compiled by the judgés. The
investigators found that a signifi(:am relationship existed between the ability to diagnose
performance errors in tumbling skills and the ability tb perform the skills. However,
methodological limitations of this study should be pointed out. First, there were no controls
for the degree of prior tumbling experience. It is quite feasible that those individuals who
scored highly on both the ability to perform and ability 1o diagnose, had several years of
experience as a gymnast or coach. This would imply an extensive amount of exposure g)
visual, kinesthetic, and instructi®na) feedback . Secondly. the validity of the diagnostic ability
instrument is questionable. TQ(;ietection of errors from filmed performances is dependent
first on the .individuals perceptual ability. As Imwold & Hoffman (1983) stated, error
detection tests mask important subcomponents of the diagnostic process making it impossible
to determine whether the observers problem is a resuit of an inability to perceive the respé‘nse
or an inability to classify it as correct or incorrect (Imwold & Hoffman, 1983, p. 150).

Osborn & Gordon (1972), examined the effect of skill in performing a tenpis stroke
on the accuracy of rating a tennis stroke. Ninety male undergraduates were divided into three
groups on the basis of their tennis skill level. Each group viewed 16 different staged |
performances of a tennis stroke and rated the performances usir‘1g a six point check list. Each
item on the checklist was a statement concerning the movements of a body part. The rater's
personal skill was found to have no relation to the overall aécuracy of the ratings.

More recently, Armstrong (1976) investigated the relationship between skill analysis
and kinesthetic experience. Subjects were divided into three experimental groups which
differed only in the degree of physical training which they received on a novel movement

"pattern. Following the treatment, subjects were required to complete a test on their ability to
recognize the the existgncc and location of movement va‘ria;ions in the model skill. The results
of the data analysis fax\}ed to support the hypothesis that kinesthetic expe}ience and analytic
ability are related. Armstrong cautioned that the amount of experience given to the groups

may have been insufficient to induce changes in analytic ability. Furthermore, the separation



of kinesthetic experience from visual experience may represent an unrealistic situation. Of
more relevance would be the determination of a relationship betweén the combination of
visual, kinesthetic, and instructional feedback experfences derived from practical experience as
a performer or instructor, with analytic ability.

For any given skill the teacher with the analytic advantage is the one who has

performed, practiced and studied specific components of that skill.

(Locke, 1972, p. 382)

Despite the methodological limitations inherent in all these studies, there is no

evidence to support the existence of a significant relationship between performer ability and
analytic ability. On the basis of this conclusion, an examination of the current objectives (and

the means of achieving these objectives) of physical education teacher preparation programs

may prove to be necessary.

TEACHING EXPERIENCE

Experiénce with tasks involving skill analysis, such as skill teaching, rating or judging,
has also been hypothesized to enhance analytic ability (Armstrong, 1983, p. 4). Data from a
number of investigations support thi§ hypothesis. Bisc;n & Hogfman (1976). for example
made comparisbns between physical education teachers, students, and classroom teachers on

S

their ability to analyze both a cartwheel .and a novel skill. The t@; and students who Were
familiar with the cartwheel performed significantly better on th; analytic task than those who
were not familliar with thé cartwheel. Interestingly enough, there were no significant
differences on the ability to analyze a nove! task, suggesting that analytic proficiency is
specific to one's experiences.

Similarily, Armstrong & Hoi‘ fman (1979), found a significant rglationship betw;én the
amount of experience and the abiiit;' of tennis instructors to identify common performance
errors. However, the results suggested that the differences e}hibited by the experienced
teachers were due to their increased ability to discriminate what they chose to identify as a

performance error rather than increased sensitivity to error signals. They concluded that the

significant differences between the tennis professional and the preservice physical education
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students were more the result of observational and analytical experience gained through

¥

In a recent study by Imwold & Hoffman (1983), three groups with different levels of

tcaching rather than through actual playing practice.

teaching experience (undergraduates, physical education teachers, and experienced coaches)
were tested on .lhcir ability to recognize pre\l/iously viewed gymnastic performances. All
subjects viewed a film which was stopped at a number of selected frames. Following the film
viewing they were presented with drawings traced from isolated frames of both the
presentation film and a non-viewed film, and were required to recognize the previously
selected frames. The results confirmed the findings of previous studies which have shown
recognition to be a function of level of experience and familiarity with a skill. However, much
to the surprise of the investigators was the f indiné that the physical education teachers
performed no better than the undergraduate students. This would imply that the standard
teaching experience effects no improvement in analytic expertise. Imwold & Hoffman
attributed this result to the diversity of teaching instruction required of the physical educatian
teacher. |

Given the diversity of their teaching responsibilities and the limited amount of time §
allotted to teaching any single skill in a4n instructional year, it may be unrealistic to }
expect physical education teachers to markedly improve their diagnostic skills in
post-graduate years. Also it is unlikely that training programs in the underg&duate
years, ho matter how expertly they are designed will resist erosion due to disuse.
Perhaps intensive inservice rather than preservice programs represent a more

promising way to reverse the trend. (Imwold & Hoffman, 1983,p. 154)

Ve

KNOWLEDGE CONCERNING THE PERFORMER AND THE PERFORMANCE
OUTCOME

While it is gcperally agreed that a degree of analytic proficiency m#y be amassed from
exterisive arialytic practicé. little is actually known about the factors which discriminate
between the novice and the expert. Information regardiné the outcome of a. movement may be
one mechanjsar which expert instructors usg to decipher the primary errors in a performance.
Skrinar( & Hoffman (1979), hypothesized that the experiené;d golf instructor's ability to

recognize the occurrence of selected features of a golf swing performance would be enhanced
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by information concerning the outcome of the performance. Consequently, an experiment was
designed in which subjects viewed filmed performances of the golf swing and were required to
indicate the presence or absence of six critical positions or movemem‘s. For subjects in the
experimental group, outcome information was provided in the form of a writien statement
noting the direction of the ball, the distance that it travelled, and the flight characteristics.
Contrary to the experimenter's predictions, the provision of outcome information did not |
appear 1o significantly enhance analytic performance. It was possible that the analytic task
was not difficult enough to require outcome i\'nf ormation, or that the simulated context caused
the teachers to adopt analytic strategies that differed from those used in natural settings.
Similar difficuities were encountered by Armstrong & Hoffman (1979). in an attempt to
determine th effect of providing observers with' pre-response information (PCI) rcéﬁrding
the performer's level of skill, and post-response information (POI) on the flight
characteristics of the ball. Subjects were assigned to one of four expe}imental groups each of
which differed in the types of information they received. Each subject viewed filmed ~
performances of fhe right hand tennis serve. Twelve common performance errors selected on
the basis of a literature review and questionnaire responses from a group of 12 recognized
tennis authorities, served as the criteria for an error detection test. The subjc;ts' task was to
first identify the landing location of the ball and then acknowledge the presence or absence of
the twelve criterion errors for each example viewed. No evidence was produced to suggest that
either the PCI or the POI condition strongly influenced the error detection accuracy of the
experimental teachers. The authors suggested the time interval (2-3 seconds) separating the

- outcome information from the response may have diminished the subjects' ability to associate

errors with the observed outcome and they concluded that further research was necessary.

- t

OBSERVATIONAL STRATEGIES : .
Non-instrumented observational procedures... are often biasgd, not so sensitive as a
machine, require training, are slow and can be eagily overloaded, are subject to error,
their reliability is influenced by a variety of factors difficult to control such as the
geo-social climate, and their sensitivity degrades with time. (Atha, 1975, p. 68)

.



In view of the virtual flood of visual information which occurs during the direct
observauon of movement 1t has been suggested that the development of observational
slrﬁ(egxcs is the kev 1o success in movement analysis. Certainly the view cxpressed by Atha
(1975) suggests the neccessity for the adoption of observation strategies. Bard, Fleury,
Carfiere, and Halle (1980) investigated the visual search patterns of gymnastics SUdgcs_ As
\pilh the caach or teacher, judges of motor performances must visually capture and retain the
‘performert’s response. Intuitively, the ability to do this should be an important determinant in
the decision making process. Previous rescarch has indicated that the level of expertise
influences the observer's visual search patterns. Bard & Fleury (1976), reported that there
were significant differences among cxpcriénced and inexperienced basketball players on their
location and number of eye fixations while performing a problem solving task invol\xmg
proje;led slides depicting offensive basketball situations. In a similar experimental setup the
eye fixations of gymnastic judges were rerrded while viewing the performance of balance
beam réu}irﬁs. Each judge was required to identify errors in the routines. The expert judges
were found to have 27% fewer eye fixations than the novice judges, suggesting that the expert
judges were more selective in lheir. visual search strategies. Experts also exhibited a greater
number of fixations on the upper body which was attributed to the fact that errors in highly
skilled gymnasts were more likely to be detected through upper body movements.

Additionally, the experts detected twice the number of errors in the performed routines. The

authors concluded that the large quantity of trivial and redundant information that the novice
A

judges collécled increased the mental load and reduced the amount of time avaliable f| of‘(” v }L\
diagnosis. "Indeed the expert judges have less fixations and concentrate on different paris of
‘the gymnasts body. They seem to be more apt in making fine discriminations and more
capable of ignoring trivial information” (Bard et al.. 1980, p. 273).

The need for selective attention and the adoption of filtering strategies to prevent the
brain from b*lg bombarded by .'sensory input has also been supported by Whiting (1'972).
Whiting discus'éued possible theories as to how‘ the selection of specific information is

influenced by prior experience but offered no suggestions for training this ability.
' ' |



Robb (1972) conceptualized a model which views the analvzer as an mformation
sprocessing svstem. In the process of task analvsis, sensory information s recetved from both
internal and external sources. Since all the mnformation does not need to be processed the
analyzer must somc.h()v? select the relevant bits, transform them, and send them to the
memory storage system. The efficiency of making decisions 1s contingent upon the
information which is stored in the memory system. A schematic of Robb’s model 1s presented
in Figure 5.
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Figure 5. A Working Model of Information Processing (Adapted From Robb, 1972, p. 369)

Lewis (1980) suggested that scanning is patterned as a result of visual expectations,
that are previously formed. In thi.s way the observer knows what to look for and which parts
of the body are likely to provide the most information. In the Bard & Fleury (1976) study on
basketball players, for example, the eiperts exhibited patterns of eye fixations which "indicated

their familiarity with the probabilities of the game (Lewis, 1980).
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/’ One of the few investigators to discuss visual search strategies in terms of their
implications for traming observational skills is Newston (1976). Newston first defined
behavior perception as a feature monitoring process. The motor sequence is perceptually
broken into parts as a result of perceiving changes in critical features. Newston continued Vb_\'
building a strong case for the careful identification of critical features prior to the observation

process.

Given the limited time capacity of short-term memory, a critical part of observer
skill may be that of feature selection. That is, while many aspects of the ongoing
event are changing $dme changes may be irrelevant. A skilled observer mjght just be
one who selects the least redundant set of critical features for perceptual organization

\ ofAthc event, thus insuring maximal information gain from a given observational
episode. (Newston, 1976, p. 120) -

Newston also drew attention to the concept of predictive features. It is possible What
the expert develops a series of features which act like critical feature indicators. The
perception of the predictive features indicates that an important change is about 1o occur.
Finally, Newston suggested that skilled observers may adopt monitoring priorities such that
the appearance of a given feature causes the observer to cease monitoring that particular
feature and start monitoring another .

The observer is required to extract relevant information ’f rom a performance and
retain it in the short term visual memory ba'ry long enough to diagnose and form
remediation. Differences in the observer's ability to form mental images may, therefore, be
related to differences in analytic abilit)‘i{. Housner’ (1984) examined the role of imaginal 7
processing on the retemioh of visually presented sequential motoric stimuli. Although
information regarding specific strategies was inconclusive, Housner determined thai the
subjects did employ imaginal processing strategies which operated in some way 0 facilijate

~short term retention of visua{ly presented sequences of movement. M%)dy (1967) addressed
imagery differences among women of varying levels of experience, inrterests. and abilities. The
results indicated no significant difierences on the subjects’ abilities to recognize previous

. presented geometrics or motor perf ormances. However, there was evidence to suggest that the
teacher's skill in establishing a mental image of a performance may be enhanced By the

H B ~
attachment of a verbal label to a.series of movements. For example, a series of labels was

- —~



attached 1o basketball images, such as pivot right, diibble twice....(p. 46). Clearly, the
ability to use this strategy would depend on the observer's personal dictionary of movempent
labels, presumably developed through extensive visual experience.

Imwold & Hoffman (1983). used a movement component recognition test 10 cxaminc“
a theory that ex'perienced observers adopt more efficient perceptual strategies py chunking
information concerning the arrangment of the various body parts. As suspected. the experts «f
performedsignificantly better. The relative superiority of the experts increased as the
information load increased suggesting that experts were adopting a chunking strategy.
Following an experiment on individual differences in imaging and perceiving, Sheehan (1966).
stated that familiarity alone could not account for individual differences in imagery vividness.
Individuals who were already classed as vivid imagers however, were found to form even more
vivid images following practice. Unfortunately, there have been no reporied attempts at

training imagery strategies in physical education teachers or coaches.

ATTEMPTS TO TRAIN COMPETENCY IN MOVEMENT ANALYSIS

There has been very little research devoted to either the determination or development
of experience necessary for enhancing competence in gross motor skill analysis. This is ‘truc *
not only for preservice and inservice teacher training programs-but also for the coach with no
formal physical education training. Kinesiologists and biomechanists have presumably belicved
that undergraduate courses in kinesiology and biémcchanics develop a generic ahility which
teachers and coaches use to analyze movement. Unfortunately, these courses have been a "dry
well " as a\Binf’luence‘ on teachers ability to analyze skills (Locke, 1972). In the artigfs

Towards a Pedagogical Kinesiology Hoff: man (1977) argues that a teacher's ability to evaluate

even the most fundamental skills are affected very little by undergraduate training. The weak
influence of the undergraduate curriculum on analytic ability has bgen attributed primarily to
a decrease in the amount of time devoted to qualitative techniques. Instead, quantitative

techniques such as cinematogra&hy. electromyography and force measurement lﬁie been
N

i
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A

" emphasized (Hay, 1973). While a quantitative emphasis may provide a s/t‘fong theoretical basis
for movement, i;ﬁormaliqn on rescarch methodology, and knowledge cc;ncerning the
contributionef various factors to high level performance, it does little to prométe the
teacher’s or coach's ablilty to observe and diagnose errors in the mblor performance of their
students and athletes. Instructors of courses which have focused solely on quantitative
techinques have failed 1o acknowledge the disparity between the analyu’g process used bg the
researcher to collect data about human movement and the analytic process used by the
practitioner. "In the absence of preserved graphic records of the movement, the teacher
conducts ex-post facto analyses of rapidly decaying precepts that are etched not on film but
on the illusive terrilory’of the minds eye” (Hoffman, 1974, p. 74).

The kinesiologist or biomechanist may argue that the traditional syllabus provides the
student with an understanding of fundamental mechanical concepts and it is generally agreed
that this knowledge is required throughout the analytic process. It is unlikely, however, that
this knowledge alone will influence analytic skill. What is lacking in the traditional curriculum
is a common thread which ties together all the important components of knowledge into a
meaningful package. As far back as 1939, Huestler discussed the same problem encountered in
the professional training of physical educat:on teachers. Huestler queried the assumption tﬁat
courses in anatomy, mechanics and kinesiology ensured the students had the ability tv analyze
skills in the gymnasium or on the field. She concluded that this assumption was highiy
unlikely since each course is a ”i)igeon hole™ of its own. .

offman (1977). questions whether indeed a generic ability for analyzing spost
performyance can be developed without the extensive re-development of the undergraduate
curriculum. Biscan & Hoffman (1976), conducted a study to determine whether physical
education teachers and students possessed a special facility for comparative analytic skill.
Their abiiity to analyze both a novel skill and a skill with which they were visually familiar
was compared to the ability of classroom teachers. Differences in analytic ability were

concluded to depend more on experience and extent of exposure to the visual stimult than on

the application of the general analytic scheme traditionally envisioned by the kinesiologist
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(Biscan & Hoffman, 1976, p. 162). The presumption that analytic ability is acquired through
a process of osmosis is unrealistic.

Skill teachers and coaches can no more spontaneously evolve effective diagnostic

strategies for gymnastic or v{olleyball instructign out of a melang_e of Fheoretical

coursework offered up by tlie academics, (most of whom are neither interested nor

knowledgable in the kind of clinical decision-making required in pedagogy) than

medical students can spontaneously gvolve an effective method of diagnosing

encephalitis from a basic course in anatomy and physiology. (Hoffman, 1982, p. 41)

Another approach to skill analysis training has centered around the visual presentation
and recognition of common performance errors. The premise for this type of training has
bccsﬁhat an awareness of common performance errors coupled with a visual experience
facilitates the observer's ability to identify errors in the analysis of a real performance.
Clearly, the implementation of such a training procedure rests on the development of
organised taxonomies of common performance errors. Tﬁe recommendation for carefully
constucted of Lax‘onomies of performance errors has been a f requ_evnt one in the literature ! -
(Berg, 1975; Hoffman, 1976; Vanderbeck, 1977). Berg (1975). deemed the availability of such
taxonomies to be of particular impbrlance to the new teacher. "An awareness of errors
commonly found in different movement patterns, a description of how they affect
performance and suggestions on how to overcome the crrog‘i would p{pvide physical educators
with a tangible meaﬁs of organizing skill analysis™ (Berg 1975, ] 44)<_ NN
Several investigators have incorporated this approach in efforts to train competence in
skill analysis. Ulrich (1976), developed a golf swing error detection and correction (GSEDC)
module in an attempt to improve physical education students’ ability to analyze the golf
swing. The objectives of the module were to teach the students 10 systematically consider
awareness, detection, identification, and analysis and correction of en;)rs through a
comparative analyyc approach. The treatment included self -paced and guided instructigna*
materials along with visual presentations of correox and incorrect pc_rf'ormances of the golf
swing shown simultaneously on a spljt screen. The module was divided into two phases;
éddréss position errors and swing movement errors. kfomnm errors wc\re selected from a
. . L

review of the literature, analysis\of videotaped beginners performing the swing, and the

observations of various instructors. During the implementation of the program a split screen
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as well as still slides depicting both correct and staged incorrect performances were used. .
Although no data were collected to support the efficacy of the program, Ulrich concluded that
the GSEDC module held great promise for improving the analytic proficiency of beginners.
Also noted was the module's potential for facilitating the transfer of a systematic approach to
skill analysis. No information was provided on the actual effectiveness of specific training
strategies. The effectiveness of using staged performances should be questioned. "Staged
simulation of an error by a skilled performer tends to isolate the error in the visual display
presented. However, errops tend not to be isolated in real life learning situations where errors
of beginners often occur simultaneously and in a variety of forms” (Gangstead, 1982, p. 30).

An instructional unit comprised of twe films and their narratives was developed by 10
deal with error identification in the analysis of swimming skills (Vanderbeck (1977)..
Characteristics of the unit were: a recommended system for observing perf ormar{ce,
demonstrgtion of performance errors, comparisen of errors with efficient performan.ces, and
opportunity for repeated viewing. Performance errors were derived from a literature search.
An opinionnaire completed by Master and Experienced teachers was used to evaluate the
general usefulness, éomprehcnsiveness and accurac§/ of the materials. Vanderbeck concluded
thau the teachers expressed positive attitudes towards the unit. Suggestions for improvement
included an increased number of common errors, causative errors, and error patterns. As with
the Ulrich (1975) program, Vanderbeck failed to provide empirical support for the use of a
performance error approach as a basis for skill analysis training. While teachers may have
reacted positively to the instructional unit, there is no indication as to whether they weré
better able to analyze swimming skill as a result.

Hoffman & Armstrong (1975) designed a study to gather preliminary data cncerning
the extent tq which compctcnhy .in performance error identification could be developed
through short term training experiences. In addition, the investigators were interested ineg
examining the relationship between visual imagery and competence in error identification.

Eighty-six preservice physical education students were randomly assigned to oneé of

four groups: Correct (CR); Correct-verbal (CV); Correct-error (CEJ: and Control (C). CR
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.
subjects were provideq‘)vith the opportunity to view multiple replays in which the fiimed -
performances demons(tr‘éted examples which conformed a list of defined criteria. Subjects in
CV were provided with training that focused on the presentation of verbal descriptors of the
performance criteria. Multiple replays of examples of both correct performances and
performances that didcnot conform to the criteria were provided to subjects’in CE. Finally,
subjects in C were not provided with any verbal or visual training.

The results of the Héffman & Armstrong investigation ftighlighted the difficulty that
is associated with the dc‘:velopmem of error identification during short term experiences. The
resuits provided no evidence to suggest that a generic visual image control factor was related
to competence in detecting performance errors. The authors, did however, question the ability
of the employed imagery lést to detect the types of variations in performance imagery that
may have existed. It is interesting to note that the poorer performance of the CR group on
performance error identification was determined to be a result of pistaking instances of
incorrect performance for examples of correct performance.

Assuming that demonstration of correct technique is the dominant training approach
used in institutions, the potential for this to create sets to see performance as correct

deserves further investigation. (Hoffman & Armstrong, 1975, p. 213) .

Hoffman (1977), in his paper Towards a Pedagogfcal Kinesiology, takes a strong

stance on the benefits of learning and recognizing _commoﬁ performance errors. Furthermore,
he views the lack of catelogued responses as a result of indifference to the merits of the
approach rather than an ability to generate such lists.

Pedagogical kines}ology does not accept the traditional proposition that physical f

education teachers do on can differentiate correct movement responses on the basis of

their knowiedge of mechanical principles....In pedagogical kinesiology, movement

responses are evaluated in relation to qualitative criteria specific to the task being

analyzed.(Hoffman, 1977, p: 44)

By contrast, Norman (1975) stated that many of the difficulties encounterd by
\ v N

coaches in the pasihave arisen from attempts to memorize staggering amounts of specific
performance details. "Using only a clearly defined set of qualitative criteria to analyze a skill

perfomance emphasizes memorization over an understanding of the causes of errors in the

movement" (Norman, 1975, p. 50). The approach fails to account for idiosyncracies in



performances, errors which are symptoms of larger errors, or the fact that errors seldom
occur in isolation. Attempts to train analytic ability strictly on the basis of a set of common
performance criteria may prove to be useless.

To date, the most wide-spread application of a structured skill analysis training
program for Canadian coaches has been the skill analysis portion of the National Coacﬁes
Certification Program (NCCP). The NCCP is designed to meet the needs of practicing
coaches, whether they are beginner or experienced coaches and regardless of their level of
education or sports backgréund. The program is structured on fjve levels and presents coaches
with information on the theoretical, technical, and practical aspects of ¢oaching. The vtheory
courses are provided by the provincial/territorial governments across the country and relate
detailed information on such topics as skill analysis, exercise f)hysiology, nutrition, leadership,
training and conditioning. Associated with each instructional unit is a series of objectives,
group tasks, self -paced activities, examples and visual aids. The amount of time devoted to
any one area varies from level to level as well as between topics. .

i‘he skill analysis sessions are based on the understanding of eight basic biomechanical
principles. The principles are first presented and discussed, then followed by examples of their

application to the detection and correction of performance errors. In Biomechanics for the

Community Coach, Norman (1975) discusses the rationaleyand merits of the NCCP program.

Regarded as key to the future success of the program is the fact that the memorization of
performance details is replaced by the understanding and application of f uhdamemal
biomechanical principles. "With guidance they (the coaches) then learn to use them to detect
errors and suggest corrections with a biomechanical justification” (Norman, 1975, p. 49).
‘While the program represents an excellent attempt to facilitate the coaches' ability to
analyze skills, many questions remain unanswered. Does an understandiné of eight basic
principles promote a general analytic competency? Are the lear'ixing activities effective? Are
coaches able to transfer the applicatio.n of the principles to their own\ specific sports? To the

knowledge of the author there have been no formal attempts to assess the effectiveness of the

NCCP program.



37

As previously mentioned, Hensley (1?83) also supported an approach to qualitative

analysis which is based on the identification of reievam biomechanical constructs.
Therein lies the first step in an effective measurement strategy - the identification of
the basic biomechanical principles which affect a particular movement and thus need
to measured. (Hensley, 1983, p. 21)

According to Hensley the approach is fundamental to the Unijversity of North;:rr_l
lowa's Biomechanical Profile Analysis System. Unfortunately no information is currently
available on the details of this system's implementation.

Research on training programs which have addressed skill analysis in its entirety, and
through a packaged approach, is limited to four major studies. Triggered by the lack of a
sysgematic attempt to develop feedback skills for promoting.motor skill acquisition in
preservice physical education teachers, Armstrong & Imwold (1982). established a pilot
program to develop competence in observation and movement analysis. The investigators
initially established that the provision of feedback required four subcomponents;

1. Observation of a response to determine salient chaYacteristics.
2. Differentiation between correct and incorrect characteristics.
3. Determination of response modification.

4. Translation of information into a readily understood f ormat‘.o

A closei cxamination of the problem indicated a need to link the observation and
analysis skills together by af)_proaching the feedback process in its entirety. Consequently, a six
stage analysis model was developed and presented to a group of preservice physical education
teachers with completed course work in exercise phy‘siology, biomechanics and motor learning.
The analysis model is presented in Figure 6.

The pilot program .\ s divided. into fouir phases, eaph with a set of specific goals,
instruction and lea@:::ties. A variety of techniques such as micro-teaching, self paced
activities and protocol materials were used to enhance the learning pi'ocess. Subjecté were
gmded through Lhe four phases for four hours a week of class time over five weeks Phase

one focused on an analysis of the students' own instructional behavnors The model was

introduced in the second pT)ase of instruction. Phase three was designed to provxde students
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with the fundamental movement patterns of selected sports skills while simultaneosly refining

their use'of the analysis model. Finally, the fourth phase of instruction attempted to broaden

the scope of the student’s ability to apply the model.

LDRE-OBSER\/ATION SEI]

!
AOR | oBservation |
DETECTION
| INTERPRETING OBSERVATION |
| DETERMINING CORRECTION |
FeE0BACK .: | FORMING FEEDBACK |

FEEDBACK ADMINISTRATION |
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Figure 6. Movement Analysis Model (Adapted From Armstrong & Imwold, 1982, p. 2)
_:‘.,. a

!Whilc no attempt to empirically test the program was made, the investigators reported
that the f eedback elicited f OUowing implementation of the pfggram was superior to that
elicited initially. Furthermore, it was notgd that all participants became thoroughly sensitized_
to the “process involved in the acquisition of feedback inforﬁlauon; Unfortunately the lack of
specific information regarding. the type and magnitude of gains makes it difficult to assess

-
either the program's time ahd cost effectiveness or the possibility of applying the analysis

model to real analysf¥ situations. ~g !
Gangstead (1982) examined the effects of instruction guided by the use of an
‘ observational’:}od n the analytic proficiency of undergraduate physical education majors.

A pre-test/post-tesv, experimental versus control group design was employed. The
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experimental group participated in three one hour sessions per week for eight weeks of
qualitative instruction. Subjects were instructed extensively in the use of an observation model
developed by Davis (1981). An outline of this model is presented in Figure 7. The main goal
of the instruction was to devel'op the skills necessary for the three components of the analytic
process discussed by Hoffman (1974); observation, evaluation, and diagnosis. In addition,
Gangstead was motivated by the prospect of\scparating perceptual error from diagnostic

- error. Class instruction consisted of visual and verbal training in the observalion.of videotaped
" and live performances of a variety of sport skills. The-instruclor presénied models of both
cofrect and incorrect perf ormaﬁces. Additionally, a variety of self-paced activities was

included in the program. Subjects in the control group participated in the pre-test and

post-test assessment but received no formalized instruction. The Utah Skill Analysis Test |

developed by Beveridge & Gangstead (1982) was used to assess performance levels of analvtic
proficiency and its two subcomponent measures, perceptual and diagnostic proficiency. The
instrument contained a series of videotaped performances of actual learners performing

selected motor skills. The recorded trials exhibited a full range of specified performance

€ITors.
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Figure 7. Observational Model (Adapted From Gangstead & Beveridge, 1984, p. 62)
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Gangstéad found)hat a significant difference existed between the experimental and
control group on the post-test measuw of both perceptual and diagnostic|proficiency. In
support of prevrous observatrons\ no relaﬁonshrp was determined to exist b ween the two
analytic components in the pre-treatment assessment of either the control or experimental
group. "Evidently these two tasks are independent of each other. Yet it is important to note
that logically, correct performance on both tasks must occur for the analyst to be able to
provide effective feedback to the learner regarding specific aspects of performance on 3 motor
skill” (Gangstead, 1982, p. 64). Gangstead concluded that the improved performance of the
experimental group was a result of observational and’analytic experience gained through the
programs instruction. The prograrn represents a milestone in the area of skill analysis. A
systematic approach to movement analysis emphasizing both perceptual and diagnostic
components has been suggested in the literature but few have attempted to implement and
assess it. The results of the study should provrde impetus to \hose concerned with developing
the analytic skrlls of both preservice and inservice teachers and toaches.

) The golf swing error detection and correction (GSECD) module mentioned earlier in o
the chapter, was applied over a three year period in.an attempt to irnprovc the“:;nelytic
proficiency of students enrolled in a physical education golf activity co\urse (Ulrich\'\ 1977).
Despite the fact the package was geared towards the analysis of a specrf ic ‘s\k%ll it used ah
approach which could be adapted for the analysis of other skrlls Based on the theoretrcal
basis of the program, favorable student reactions, and the subjectiVe obServatrons of the

'r

mstructor Ulrich concluded the approach held great potentral Of particular interest was the

WY
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inclusion of a selfpaced study umt. If, as has been suggeswd. analytic ability can not be
developed effectively in very short time perrods then the deveiopment of self'-pac‘ed programs
hold great promise. Prior to the adoption of such, programs methods‘ for monitoriné and
assessing the 1rnplcmentatron of the self -paced treatment components need to be developed

~ More recently, Kniffen (1985) attempted to tram analysis skills using rrfdrvrduahzed | \
) videotape instruction. The purpose of t.hc study was to rmprove ‘the ability of undergraduate
rnajors\ to-verbally identify critical élements of select sport skills and' visually discriminate

7
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those elements as correct or incorrect.

Four, 10 minute color videotapes were produced to trajg teachers to discriminate
correct and incorrect response characteristics for a given skill.ﬁch tape included a rationale
for the sport skill, demonstration of the skill performed both correctly and incorrectly, slow
motion and stop action analysis of each critical element, practice activities for the |
identification of the critical elements and the performance errors, and a review of the five
most significant ctitical elements.

» Kniffen incorporated a single subject mulitple baseline research design to study the
way in which each individual analyzed each qf four sport skills. Under tcstiﬁg conditicus the
subjects in the study viewed three instant replays of each videotaped performance. Witiiin a 2
1/2 minute time limit, the subjects had to list the five most important critical elements and
visually discriminate those elements as correct or incorrect. A generalization phase of the
study was undertaken to test the subjects ability to transfer what was learned in the
laboratory setting to a real life setting.

The results of fhe testing sessic;ns were displayed graphicaily and changes between the
baseline and intervention conditions were visually analyzed for observable changes. Kniff en
determined that the ability to identify critical elements an’;i visually discriminate the elerﬁe S

By
as correct or incorred was iniiialf; very poor for all of Lhé'subjccts on all of the skills. The
subjects significantly improved their recall of the critical elements, and the discrimination
between correct and incorrect elements, following the intervention. In addition, sport skill
analysis proficiency acquired through individualized videotape instruction was successfully
generalized to authentic student execution of skills in a real school se‘tﬁng. The subjects
involved in the study reported they were satisfied with the testing conditions, procedures and:
resuits.

Kniffen's study is most interesting for a number of reasons. First, Kniffen
determined that the ability to analyze each sport skill improv’ed only following intervention on
that particular skill. Specificity of sport analysis skills was subpomd by a number of ?

investigators previously reported. Secondly, the investigation rcprescnis not only one of the

’



42

few attempts to empincally evaluate the effects of a skill analysis training program, but also
one of the few studies reported to have applied intervention techniques as a method of
changing tcacﬁcr analysis behaviors. Finally, the findings concermyng the generahization of the
change in analysis abilities from thé simulSmd context to the real life setting holds important
implications for future discussions related to external validity.

The discussion in previously cited studies which have dealt with the development of
measurement systems designed to assess competency in skill analysis have been decidedly brief.
Typically, authors have stated the instruments and methods which have been used to collect
the data, skimmed over measures of reliability and validity, and provided little or no
justification’for their choices. In one of the rare attempts to address these concerns. Hoffman
(1976) presented a paper on competency - based training in skill anqusis. The paper begins
with consideration of the context in which a;sessmenl of skill analysis takes place. Hoffman
argues that written examinations in which both the stimulus and response are written
statémems. are representative of the symbolic context and fail to authentically test analytic
prof iciency; They provide only a measixre of"theoretical comprehension. By contrast the ideal
context, the work or real-life setting, resists control over both the learner’s responses and the
construction of valid measurement criteria.

The most appropriate context for assessment would appear to be a simulated context
in which the stimuli presented consist of prepared, visual samples of learners
performances, and in which the responses elicited are written or oral indicators of the
trainees competency in identifying errors in the samples displayed.

(Hoffman, 1976, p. 6)

Within the simulated context careful attention must be devoted to twe components of
the measurement system; the visual maierials, and the learner’s response sy;‘;tem. The
following is a summary of the suggestions which Hoffman makes concerning the design and
implementation of these two components.

1. The response system must allow for distinction between perceptual and diagnostic
abilities. .
.

2. The visual medium must closely aﬁproximatc real conditions. 8mm Tilm was

recommended over videotape due to the superior image quality and the potential for

.



1

frame by frame analvss,

3. The visual stmulus should offer real not simylated learner responses.

4. Ouly fundamental performance errors should be depicted.

5. Attention must be given to the frequency with which certain errors are presented 1n the
stimulus. ’

6. FErrors depicted in the test film need to be validated either by using a frame by frame
analysis or by inter-observer reliability measures.

7 the response system must be capable of ehciting either oral or written responses which

reflect analytic proficieny .

SUMMARY
The review of the literature dealing with approaches to the process of skill analysis,

/
illustrated a past tendency of theorists to deal primarily with just one or two of the

components of skill analysis. The ;)rc-ob_servation and observation components were ﬁlosl
frequently addressed. In general, the authors of these approaches advocated a conceptual
analysis of the skill which included; identification of the goal or movement objective,
movement simplification, determination of mechar’lical constructs, and identification of the
critical features. The identification of the critical features was considered essential to the
ability to analyze. A second phase in the pre-observation compbncm addressed the
development of an observational plan. In the development of an observational plan
consfderation was given to the factors which were most likely 1o influence the ability to J
observe: organization, and the principle of positioning. -

Several authors supporledv the notion of teaching observation skills generically. This
was based on the contention that observation demands accurate perception and selection of
visual input. In spite of the strong stance for observational training only one report of a

training approach to the observational component was reviewed. By contrast a number of

different instruments for recording observations were posed. Response formats ranged from'
™ :



the degree of adhercnce to mechanical constructs to the presence or absence of critical
features. An cxcellent approach proposed by Hoffman (1980) for the diagnosis and
remediation components of skill analysis was discussed. The approach focused on the |
recognition of the nature and extent of discrepancies between an observed learner’s \esponsc
and a desired response. This was followed by the identification of causes and the formation of
a remediation. The work of Arend & Higgins (1976) has been particularly influential. Their
skill analysis strategy represented a rare attempt to unify, organize\ and integrate analysis
procedures. in a holistic approach. )

Despite the many:faclors which have been cited to influence analy«((c—ablilily_ research
concerning these factors has been limited in both quantity and quality. However, on the basis
of the reviewed literature the following statements concerning factors affecting analvtic
ablility appear justified;

1. Kinesthetic experience with a motor skill may not influence one’s ability to analyze the
same skill. '

2. Extensive experience with teaching or coaching specific skills appears to enhance analytic
ability.

3. Supplementary information regarding the performe;'s'competency or the performance
outcome does not appear to strongly influence the observers analytic ability.

4. There is evidence to suggest that expert obsei’vers adopt monitoring and filtering strategies
to extract the relevant information from the performance of a motor task. ]

5. The ability 1o form. mental images may be an important dctefminang in analyuc ability.

6. Whether the ability to form mental images is related to straiggies such as the attachment
of verbal labels or merely the result of visual familiarity remains unclear.

7. The identification of critical features dnd predictive features may act to facilitate
perceptual organization. .

8. Visual sear‘ch strategies may be dcve!oped as a result of visual familiarity with the

w
probabilities of various movements.

9. There are data to suggest that analytic ability erodes through disuse supgprting the

t



development of inscrvice training programs.
The final areas of resecarch introduced in this section were concerned with attempts to
train competency in skill anglysis. Statements coneerning the weak influence that

undergraduate courses in kinesiology and biomechanics have excrted on analytic proficiency

—
'

were particularly evident in the reviewed literature. This has been attributed first to an
increased emphasis on quantitative techniques. Secondiy, it has been attributed to the lack of
a successful attempt at synthesizing the information presented in the traditional curriculum.
There have been several attempts to train competency based on the presentation of common

performance errors, however only in the study by Hoffman & Armstrong (1975) was there

RN

any evidence to support the effectiveness of this approach. A skill analysis training ;iroccdurc
based on the understanding of fundamental piomechanical principles could prove to be a more
promising approach. A number of packaged training programs were reviewed and discussed.
Although a paucity of empirical data exists these programs have provided great impetus for
the current research. Finally, a discussion on the development of measurement systems

designed to assess analysis skills in the simulated context was presented.
e

\

CHANGING TEACHER BEHAVIOR IN PHYSICAL EDUCATION THROUGH
INTERVENTION TECHNIQUES '

Over the past decade there has been an increased emphasis on the development of strategies
designed to improve specific behaviors or skills in physical education teachers. More reccm'l),
research has relied heavily on packaged intervention techniques.
An intervention is a planned intrusion into the life or environment of an individual,
couple, family, or other target unit that is intended to bring about beneficial changes
for the individuals or others involved.. (Thomas, 1984, ;. 29)
The purpose of this section is twofold. Firsi. a general summary of the use of
intervention techniques in the physical education setiing will be presented. This will be
f ollo;led by a more detailed discussion on design and data evaluation.

Experimental studies using infervention procedures focus upon the teacher behavior as

the dependent variable and the ingefvention as the independent variable. The objective of a
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teacher intervention procedure is to help teachers improve their teaching skills (Locke, Graber
& Dodds. 1984). By far the m‘z{Jorl\t\) f studies which have used intervention techniques to
¥
change teacher behaviors has been pa) of a serics comp}eled At Ohio State University using a -
behavior analysis model. Siedentop (1982), the individual responsible for initiating these
studies has taken a strong stance as interventionist. "Ifyou really want to understand
something, try to change it" (Siedentop, 1982, p. 48). Siedentop discusses the research
paradigm as one in which the researcher is required to be of service to the practitioner. The
systematic application of interventions may also serve to establish a theoretical base on
experimenta! research in the sport and physical education setting and provide a basis for the .
eventual technology of teaching and coaching. ~
lntcrv_cmion used in the physical education setting is typically carried out in a program
format. Format presentations have ranged from small workshops to extended courses.
Regardless of the format a package of intervention techniques is applied 1o one or more larget
behaviors over a period of time. Therefore, the first step in the procedure is to define
appropriate target behaviors. A single behavior or category of behaviors must be capable of
being measured reliably, recognised by preservice.and inservice teachers as being significant to
the teaching learning process and amenable to change in a certain direction (Siedentop, 1981).
Poorly defined behaviors are often judged using unreliable methods of measurement and are
highly susceptible to the personal bias of the observer. Furthermore undefined behaviors do
not permit the teacher to set realistic goals and effect systematic changes.
The implementation of intervention procedures generally involves four major phases;
recordihg and graphing of data, goal setting, the intervention package, and the provision of
eedback. Initially the target behavior or performance is sytematically observed or measured.
‘r he data which are collected are used to form a baseline and to set the target goals for the
procedure. Following the establishment of a baseline, the intervention techniques are
implemented. Thomas (1984) stated that the implementation of an intetvention requires; (a)
introduction of the intervention to the client, (b) acheivement of appropriate program

involv"e'ment'. (c) monitoring of target behaviors, and (d) re-evaluation and adjustmeﬁt of the
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intervention program to sustain the change (Thomas, 1984, p. 72). The actual schedule of
intervention is contingent upon the experimental design. Similarly, the frequency aln\d number
of sessions as well as the context in which the intervention is presented is dependent on the
needs and objectives of the program.

In the use of single subject designs, the efficacy of the relationship between the

intervention and the resulting change in behaviors is frequently determined by a visual analysis

of the data from baseline to intervention conditions. The criteria by which the significance of
this relationship is judged is dictated by a number of factors which will be discussed later in
this section.

Im.ervention packages which have been used in the physical education environment
have usually incorpqraled a variety of components including; definitions, géals and objectives,
learning resources, instructions, asse¢ssment procedures, and learning activites. Other
components such as self - paced learning activites, micro-teachihg techniques, p_roloc\ol
materials and others have also been used with much success. )

In conjunction with the use of packaged materials plans must be made for the

provision of feedback. Feedback provides arner with an indication of their progress and

facilitates tl?ch change process. Techniques for agministering feedback commonly include
graphic feedback, verbal feedback reinf orcemen . cueing, verbal mediation, and modelling.
Mckenzie (1981) examined the effectiveness of feedback and goalsetting on the modification,
transfer and maintainance of the verbal behavidrs of experienced physical educaton teachers.
FE)llowing a baseline condition of five days, thf intervention was implemented. Intervention
consisted of providing verbal feedback on the targeted behaviors and helping the subjects set
goals for future rates of behavior. The significant increase in the occurrence of all three
verbal behaviors was attributed to the packaged intervention, however the'ef fects of the
interventions did not transfer to a non-training setting‘. The author pointed out the
implications of these findings on the development of inservice training.

Researchers using packaged intervention_methods have frequently useci a modular

approach for the program. Each module consists of its own set of goals, instructions, and
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learning materials. Dodds (1975) studied the effects of a competency based supervision model
using peer assessment procedures on selected verbal behavior patterns of student teachers in
physical education. The intervention package was arranged in four competency based modules;
observational, instructional, management, and interpersonal. Each module. cover\ed a category
of targeted behaviors. Package material included definitions, goals, resources, practice
suggestions and various forms of feedback. The imervemion. modules were successful in
changing the majority of the teacher behaviors.

A vast majority of the experimental research on changing physical education teachers
behaviors using intervention techniques have targeted the provision of feedback and
interpersonal interactions (Boehm, 1974; Cramer, 1972}; Darst, 1974; Darst & Steeves, 1980,
Dessecker, 1974; Dodds, 1979; Graham, 1973; Hustlar, 1977; Mckenzie, 1981; Nelson, 1977;
Rife, 1974; Wurzer, 1982;). In only two of the studies reviewed was there any mention of
using intervention techniques to train competency in skill analysis. Morrison (1982) d;veloped
an instructional videotape unit to aid preservice and inservice elementary school teachers in
analyzing selected fundamental niovement patterns. The intervention techniques included
correction and teaching cues derived from fundamemz.il movement patterns. Unfortunately no
information is provided on the development or implememaiion of the intervention. No
significant results were found. !

Kniffen (1985) also examined the effects of an instructional videotape on physical
education majors on the ability to arfalyze selected sport skills. Intervention techniques were
employed with a single-subject multiple baseline research design with probes. The independent
variables in ‘)the study were four in;uuctional videotapes. The verbal identification of the
critical elements and visual discrimination of the correct and incorrect elements constituted the
dependent variable. Test videotapes were constructed of 56 different performances of four
skills, placed on the test tapes to fit a single subject design. Fach performance measure was
_referred to as a prol;c. The baseline phase of the study measured the subject's al;ility to

identify critical elements and discriminate those elements as correct or incorrect. The

intervention phase measured the subject's ability to analyze skills following the viewing of the
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instructional videolapes.' The data were visually analyzed for observable changes in the
magnitude of the change in behavior between the baseline data and the corrcspénding
intervention/generalization data. Kniffin concluded that videotape instruction was an effective
pedagogical tool to facilitate qualitative sport skill analys‘is and that the ability to recall critical
features aids selective attention to those features of a sport skill that require discrimination.
Despite the recent upsurge in interest on the use of intervention techniques for
experimental research on teaching in the physical education setting, researchers have
consistently neglected certain aspects of the methodology. With the exception of a few studies,
the authors have failed to explain the rationale for selecting the intervention treatment
components or even how the intervention package was developed. Similarly, the monitoring

procedures used to gauge the implementation of the irttervention have been rarely mentioned.

If the investigators did not monitor the impiementation conclusions may not be drawn

concerning the effects of the intervention on the target behaviors. "When the intervention

consists of behaviors inonatural settings, the investigator has no assurance that the
intervention is carried out correctly, or indeed is even implemented at all. This situation is to
be contrasted with lgboratory experiments in which the intervention can be implemented by
reading instructions or playing an audio or video ta‘pe recorder and in which standardization
of the intervention can be more readily assured. When behavior of individuals in contact with
the client is the independent variable, it is especially important to gather data to insure the
l.intcrvention is cgrried out."(Kazdin,‘ 1978, p. 634) One of the difficulties with a packaged
intervention program is the inability of the researcher to sort out the effects of individual
components strictly on the basis of the results. The overall effectiveness of a treatment
.
program conceivably could be reduced by the inclusion of a weak component or strategy. One
way to help prevent this difficulty is to examine the strengths of the components separately.
In any case, the implementation of the entire treatment should be carefully monitored to
indicate the existence of weak components or components which are not properly

implemented. Finally, a general lack of concern for the overall appraisal of the programs was

evident. In miost cases the authors stated the results of the data analysis but failed to consider

&
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the impact of other variables or the time and cost effectiveness.

Prior to the final review of the data design and evaluauon techniques used 10 examine
the effects of interventions in the physical education domain, a brief overview of descriptive
analytic research is considered necessary.

Descriptive analytic research has been posed as a method designed to examine and
explicate the teaching process and which clearly has implications with regards to understanding‘\
the effects of interventions. w

In the evaluation oriented world of education, descriptive-analytic research on
teaching is regarded by many as a curiosity. It does not attempt to prove the
superiority of one teaching method over another. Nor does it attempt to identify
good and bad teachers. It does not even attempt to offer evidence in support of
principles of effective teaching...it focuses on the rather modest goal of accurately
describing real-world events in the classroom (or gymnasium) and analyzing these
events in a way that leads to a better understanding of what transpired.
(Anderson, 1971, p. 1) ’

Anderson (i971) states that descriptive analytic research has two basic characteristics.
First, an accurate description and record of the events that transpire are maintained.
Typically, data has been collected using trained observers or recording devices, however, other
systems for collecting and classifying the events of interest are possible. Secondly, the results
are analyzed in such a way as to gain an understanding of what ex%ctly has occurred. Often
the frequency of responses are tabulated and the relationships and patterns examined.

Descriptive analytic research lends itself as an effective aid to the evaluation of the
preliminary testing of a training program designed to promote skill analysis competency.
Reactions to specific events can be systematically collected and classified. The descriptive
records that emerge can be examined for relationships and patterns, and the results‘ used to

refine the program intervention. In addition, the results from the descriptive analysis may be

used as a basis for the development and implementation of experimental evaluations.

DESIGN AN DATA EVALUATION - ,
Investigations involving the evaluation of interventions with preservice and inservice

physical education teachers have been employed both between-group and single-éubject '
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paradigms. The most frequently used and most powerful between-group design has been the
pretest - posttest control group design. Specific designs whichv were used under the .

' single-subject paradigm were: the reversal, multipie baseline and the multi-element baseline
design. However, few of the designs which have been reported are applicable to a program
which attempts to promote competency in skill analysis. The purpose of this final section of

\Lhe literature review is 1o first identify and examine the designs which are considered central
to the evaluation of a skill analysis training program. Additionally, some examples of the
design applications, and the advaniages and disadvantages which are inherent in their
utilization, will be provided. The second part of this section will be devoted to a discussion on
the methods which have been used to evaluate the data.

In between-group designs subjects are assigned either to experimental conditions or
control conditions. The design seeks 1o demonstrate group differences following manipulation
of the independent variables. Data are subjected to statistical evaluation with the focus on
mean differenc‘t; Ains>tead of the behavior of indivjduals (Kazdin, 1973, p. 518). The effects of
the intervention are evaluated by comparisons between diff erent groups. Among the
advantages of between groups designs 1% the allowapce for larger and randomly selected
samples, as well as the comparison between one or more interventions with separate control
conditions (Thomas, 1984). Unfortunately, group averages yield little information concerning
treatment effects on individuals. The results tend to focus attention away from the effects of
the intervention on the dependent variable. Large inter-subject variability, typical of both
preservice and inservice educators, may further reduce the significance of group differences.

As a rule courses in experimental design emphasize sampling, control groups, and X
inferential statistics. All are particularly inappropriate to the practitioner interested in
improving the quality of services provided to the individual. (Birnbrauer,74, p. 191)

The field of teaching and coaching in physical education lends itself to the use of
single-case designs. Tradﬁtional methods of measurement and research design§ are of limited
use since we are inserested' most m examining the functional relationshipé between individuals

and experimental conditions.

What we are after in education, in the final analysis, is a science of the behaving
individual whether he or she is behaving in the classroom or on the playing field.
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And we are almost always interested in the behaving organism as individual rather
than as an average. (Siedentop, 1982, p. 49)

The majority df single-subject investigations have relied on the multiple baseline
design. The design has proven to te very useful in achieving internal validity without reversing
the behaviof of interest back to pre-intervention levels. This is of particular importance to the
‘analysis of intervention é?f;mpn the training of competence in academic or motor skills.
Effecting a reversal in that situation is rarely possible or ;h:sirable (Kazdin, 1973). In the
multiple-baseline design data may be collected across behaviors, individuals, or situations. For
all of the variations, the effect of the intervention is demonstrated by showing that a behavior
change accompanies the introduction of the independent variable at different points in time,
In regard to the criterion of external validity or generalizability, questions are frequently
raised concerning the representativeness of findings from single-case experiments. With the
single-case design, the possibility for generalizing results is determined not by probability
statistics, but by either direct or systematic replication. Direct replication involves repetition
of the given exPeriment by the same investigator. Systematic replication involves extensive
replication in different settings witi different subjects and different target behaviors
(Thomas, 1984). ]

In 1973, Hughley conducted an experimental analysis of teaching beh.a:vior during the
student teaching experience. He was primarily interested in examining the extent to which a’

-

supervision package was effective in evoking selected teacher behaviors. Hughley (1973)

Py

analyzed the behavior rates of f éfur student teachers before, and during intervention, using a
multiple-baseline design. It was concluded that directed information feedback was effective in
producing teacher behavior changes in student teachers. This experiment was the first in what
became a series of rélated studies at The Ohio State University in the analysis and control of
teaching behavior utilising single-subject strategies and the multiple baseline design
(Siedentop, 1982). Three generations of researchers using the multiple baseline design at The
Ohio Sate University have established external validity through systematic replication. |
A multiple baseline across behaviors, for one or more subjects, has been the

single-case design most frequently employed (Boehm, 1974; Cramer, 1977; Darst, 1976; Darst



& Steeves, 1980; Dessecker, 1975; Dodds, 1975; Hart, 1984; Hustlar, 197€; McKenzie,l‘)Bl:
Rife,1974; Wurzer,1982). In this version of the design, baseline data for two or more
behaviors is collected for a subject or group of subjects. After all the baseline measures have
stabilized, the intervention procedure is applied to just one of the behaviors. The objective is
to change only the behavior to which the intervention is applied. Ideally, the other behaviors
(or perfomance levelg) should remain at baseline levels until the intervention is applied
sequentially té each of them. A causal relationship between the intervention and the behavior
is demonstrated if each behavior, or the frequency of each behavior, changes when, and only
/»ghen, the intervention is introduced (Kazdin, 1978). For example, McKenzie (1981) used a
multiplebaseline design across bekaviors to examine the ef feétivencss of a simple feedback and
goalsetting intervention on the instructional behaviors of an experienced physical education °
teacher. Baseline data were gathered duringi a five day baseline period to exam%} the natural
rates of a vafiety f teaching behaviors. A simgple intervention procedure was used in an
attempt to change three targeted verbal behaviors. The schedule for implementing the
intervention procedures was after day five for the first behavior, after day seven for the
second behavior, and after day nine for the third behavior.

The conclusion that changes in the.three behaviors weie attributable to the

intervention procedure and not to other factors was egtabiished by the use of a

multiple baseline design involving the application of the intervention to different
behaviors at different times.” (McKenzie, 1981, p. 54

Difficulties with the across behavior design may arise if any of the behaviors of
interest are interrelated or interdependent. In the case of correlation among the dependent
variables the intervention implemented on one of the behaviors may result in a change in the

baseline conditions of the other behaviors. Subsequent decisions conceming‘thc evaluation of
the relationship between the independent and dependent variatles will not be valid. In the case

of the previous example, McKenzie targeted three verbal behaviors ; "OK'S", the use of first

J
namies,-a the provision of positive feedback statements. Clearly, these behaviors are

¢ 5T
independent of one another and thus would not impose constraints on this particular design.
As previoﬁsly mentioned, the only study reviewed which attempted to evaluate the '

efficacy of a relationship between a ti’ai_ning program and improvements in analytic ability.

* & -
* ‘
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using a sirfgl\-subject design was conducted by Kniffen (1985). Kniffen employed a
muitiplebaseline across subject design with probes to examir}e the ability of physical education
students to detect ‘performance errors. Murphy & Bryan (1980) defined a probe 1o be an
infrequently scheduled, short-duration change in the tonditions at various points during an{
investigation (p. 329). By applying that definition, probcs' may be used in conjunction with a
multiplebaselinc design to assess the generality of behavior aéross responses or subjects
(Kazdin, 1982). Fof exampl.e. in the Kniffen (1985) study, probes were used to evaluate the
degree o which the analySis skills learned in the stmulated context transfered to a real analysis
situation. The results ‘s'uggested that the design was effective in establishigg the effects of the
intervention. Multiple-probe evaluation designs have also been émployed in situations where
_an extended baseline is either impractical, impossiple or reagtiye (Horner & Baer, 1978; 5
Kazdin, 1982; Murphey &Bryan, 1980). "Reactivity can occu; when an intervention must be
powerful enough to not only overcome any extinction, boredom, fatigue, increased competing’
behavior, or other undesirable effects introduced through the use of extended baselines "
(Murphey & Bryan, 1980, p. 330). An important ‘gi-msideration for the use of the
5
multiple- probe technique is the stability of the baseline. Horner & Baer (1978) suggeéted that
the design was particularly suited to situations where the behavior was expected-to improve -
only after some type of instruction or intervention. The likelihood df a stable’ baseline w'oﬁid'
be greater in tf)ose cases. I
The changing-criterion design is a design which providés a procedure f o; -,
demonstrating a relationship between an intervention and a behavior subjected to prqgressive
changes in the performance criterion (Hartmann & Hall, 1976; Horner & Baer, 1978; Kazdin,
1982; Kratochwill, 1978). The design requies a baseline phase followed by the implementation
of a treatment to each of a series of treatment phases. Each intervention is associated with a
stépyisc change in the criterion measure. The only studies which were f oung to émploy this
dcsign were from the applied béhavior domain. In.each of these studies, thg iﬁvesﬁgator used
a chang@ criterion design to evaluate the stgpwise changes in the rate 6f a particular

behavior such as the rate of smoking, or eating. A number of the authors have however,
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mentioned ihe potential for assessing stepwise changes in the quaiity or accuracy of skills and '

behaviors. As with the multiple-baseline design it is also possible to combine probe lechniqges

with a changing-criterion design to provide both an accurate and cost effective method of

evaluation. The following is a summary of the guidelines which have been suggested for

combining the changing-criterion design with probes (Harffnann & Hall, 1976; Horner &

Baer, 1978; Kazdin, 1982; Kratochwill, 1978).

1. An initial baseline probe session should be conducted ;)n each step in the training
sequence.

2. .An additional probe session should be conducted on each of the rerr;éining steps
immediately following the achievement of a criLeﬁori. |

3.. A series of probes should be conducted prior to the introduction of thg intervention to
each step. The séries should increase by at le;as‘l one session g¢ach lim\e and serve to form a '
"true baseline”. , o -« -

4. The treatment phaSes should vary in length so as not to have matural changes in the target

skill occurring in synchrony with the criterion changeé.

5. The number and magnitude of criterion shifts must ‘be carefully considered.

Lo -~

DATA EVALUATION

Data evaluation consists of the methods which are used to draw conclusions apout
relationships between the indcpendenrand dependent variables. The purpose of this segtion is
to‘ present the data evalu\ation techniques most f reciuenily reported in the single-subject | l
intervention literature. A detailed description of the many analysis techniques whichghave ‘been
used is beyond the scope of this presémation. . ’ | . ) .

_In a discussion on applied investigation with single subject design, Kazdin (1982)
poses two critefia to be used for assessing the effects of intervention. The experimenal *
criterion refers to the ways in which data are evaluated to determine if the intervention has . .

had-an effect. Thé therapeutic cr{ter,ionv refers to whether or not the éf! fects of the intervention

~

N
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are important ot have climeal or applied significance (p. 230).

1. EXPERIMENTAI CRITERION . Investigators using single subject design have traditionally

used visual analvsis techmques 16 assess the effects of interventions. Data is displaved
graphically over the course of the baseline and inicrvention condinons.[)/}fcrcnccs between
the phases are inspected and analysed using four main criteria which are based on the
statistical propertics of the data (Kazdin, 1982): |

MEAN refers to the average rate of performance in a phase.

LEVEL refers to the shif_l or discontinuity of performance from the end of one phasc to the

beginning of the next.
o

TREND refers to the tendency of data to increasc or decrease over ume.

’

LATENCY refers to the period betw/cca’ﬂfﬂ onset and rermination of one condition and

changes in performance. '

Visual analysis is regarded as a rigorous m of evaluation and can be useful n

identif ying reliable interventions (Siedentop, 1981)“!@(:5 in the dependent variables which
are graphically observable are usually only produced by very strong interventions. Crilicismk

of visual analyses include concerng for the lack of objective criteria, the difficulty that is

incurred with overlapping data, and the inability of the researcher to visually detect the

effects of weaker interventions. Deprospero & Cohen (1979) conducted a study which
revealed marked inconsistencies in the results of visual analysis of intra-subject data. Factors
which were coﬁsidcred to have had an effect on the results were the format of presentations,
intra and extra-experimental concemns.

For the majority of the single-case studies reviewed the investigators employed visual
analysis techniques and based their conclusions almost exclusively on observable differences iﬁ
the rates of behavior or performance. This ap;;roa(fh is also a feature of the research
completed at the Ohio State University. Darst (1976)'. for example, compared the rates'of
nine defined categories of teacher behavior and three defined categories of student behavior.
The data were plotted aqd the mean baseline and miean intervention rate by category for all

behaviors calculated. A subsequent behavior rate profile was formed and used to .aid
o . ) o
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evaluation. As a result, the packaged intervention was determined to in_ﬂucncc a measure of
control over the behaviors of student teachers and pupils.

The use of statistics for the evaluation of change in single case research has been a
controversal issue. Thg major concern scems (0 be that results which are staustically

’
significant may not be of applied significance (Kazdin, 1982; Schutz & Goodman 1982},
However, the use of statistical analyses may be necessary under certain conditions such as the
failure to establish a stable bascline. the investigation of new researh areas, and instances of
increased intra-subject variability (Kazdin, 1982). Conventional statistics are definitety not
appropriate for use in singlesubject designs as they are biased due to serial dependency and
focus on the mean while ignoring trends in the data (Kazdin, 1982; Murphey and Bryan,
1980). Time-series analysis is a statistical technique which silmultancously examines trends
within conditions, across conditions, and changes in the level of the data across phases.
Time-series analysis is generally accepted as the most appropriate method available for
single-case statistical analysis (Kazdin, 1982; Schutz & Goodman, 1982; Murphey and Bryan,
1980).

With the exception of one of the studies reviewed. visual inspection of the data was
used to determine the experimental criterion. McBride (1984) Aincorporated both visual and
statistical analyses in a study of systematic teacher training. Repeated measures analysis of
variance weré conducted to assess the significance of emerging t;cnds between the groups and
within individuals. Unfortunately, McBride failed to discuss the rationale behind his choice of
analysis techniques.

2. THERAPEUTIC CRITERION. In determining whether or not the effects of an

intervention are of applied or clinical significance, a number of questions need 10 be

* addressed.

1. Does the change {n the level of . performance have practical or social im}alikations'.’
' Suatistical or visual analyses indicate whéther of not a change in performance has

) occurred but not the significance of this change in the level of performance to the

practitioner. Accadmg to several investigators (Dodds, 1979; Darst, 1976; McKenzie,

(



1981) the ultimate criterion for social usefulness rest on whether or not, the student

learning expriences [or their students.

The opinion of the student teacher relative to the significance of the behavior
change may be more important than any other person or statistical treatment.
(Darst, 1976, p. 340)

2. Is the procedure efficient in terms of time and cost? How much time and money is
required to implemcm'ihe intervention and is this amount excessive?

3. Can the intervention be implemented under normal operating conditions? Thomas (1982)
discusses this question in reference to the evaluation of field testing. He suggests that
successful field testing should yield a user ready innovation capable of being dispersed to
relevant users and adopted widely (p. 195).

In general there appears to have been a general lack of concern for the therapeutic
criteria. Researchers have typically reported the results of visual or statistical analyses with
little or no discussion on how these results were appraised. Very few investigators have
considered the justification of their training prégrams in terms of time or cost. Perhaps even
more signif il.cam is the disregard for the monitoring of intervention proce‘dures. In most cases,
conclusions were drawn concerning the eff ectiveness of the intervention withéul the
experimenters having gauged how much of the intervention was implemented, or under what
constraints. For the overall evaluation of intervention programs in the physical education

environment, the results of data analyses must be integrated with answers to the above

questions.



Chapter 111
DEVELOPMENT OF A SKILL ANALYSIS PARADIGM

Based on the review of the literature a skill analysis paradigm was developed which

represents a conceptualization ¢f the entire analysis process. The model has been derived by

synthesizing what the author considers to be the strengths of each of the various presented

approaches (o skill analysis. The procedure used to construct the paradigm is outlined below

1.

Skill analysis, viewed as a holistic, process was determined to consist of four major

phases: (a) pre-obsetrvation, (.b) observation, (c) diagnosis, and (d) remediation.

There was strong support in the literature for a pre-observation phase which focused on
the identification of critical features. The pre-observation phase was divided into four
stages. The first stage is a conceptual movement analysis which consists of the
identification of the goal or purpose of the skill, simplification of the movement,
identification of the mechanical constructs, and finally the identification of the critical
features. A second part of the pre-observation phase was identified and determined to
involve the formation of an observational plan and recording form. Tfl;s involves first,
the selection of the critical features which will form the focus of the observation,
consideration of the scanning strategies which will facilitate the observational process, and
A
consideration of the optimal positions to assume throughout the observation process. A
number of instruments for recording obsérvau’ons were presented in the literature.

Following the development of the observation plan and recording form the

paradigm focuses on the considerati

f the direct and indirect constraints on the
observation process. The purpose of this cqnsideration is to promote an awareness of the
factors which affect the perceptual procesy/as well as of other.correlates which may
interfere with the performance of the skill. The final stage in the pre-observation phase

was identified to be the determination of an acceptable response range.

.
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3. In the observation phase the opscrver receives visual sensory input which must be
appropriately monitored and filtered. Although the results of investigations which
attempted to examine the use of imagery were inconclusive, the general consensus was
that experienced observers do adopt some form of imagery strategies. The visual

information may then be sent to the memory storage systems and should also be manually

recorded.

4. 'Based on the Clinical Diagnosis Model piesented by Hoffman (1982), the diagnosis phase
of this paradigm is initiated by the recognition of a discrepancy between the learner
response and the desired response. This involves identification of the errors in a
performance followed by discrimination between the primary and secondary errors.

5. Following the determination of the causes of the primary errors, remediation takes place.
All authors were in agreement that the final stage in the skill analysis process is the
provision of feedback based on a remedy.

The model which resulted from the synthesis of literature is presented in Figure §.
Each of the boxes in the paradigm represents a skill or activity. The model suggests that
competency in each of these skills or activities will result in the formation of accurate and - °
effective remediation. In summary, the model serves to focus attention on those factors
which the results of the literature review have deemed to be critical to the analyses of

gross motior performanccs.
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Chapter 1V

DEVELOPMENT OF THE PRELIMINARY FIELD TEST

DEVELOPMENT OF THE INSTRUCTIONAL UNITS AND MATERIALS

The first stage in the development of the skill analysis training ﬁ)rogram was the

construction of the program components, the instructional units. Each of the instructional

units was designed to effect a positive charige in one or more of the target skills previously

identified in the skill analysis paradigm; and their development was based on the review of the

relevant literature. Associated with each of the instructional“units were the following

components:

1.

3y

An objective or series of objectives: The components of each instructional unit were
developed to address specific objectives. The objectives were expressed as the learner
behavior which would be accepted as evidence of the attainment of the skills required to
reach the target goal.
An introductory mini-lecture: Mini-lectures were prepated to present the introductory
comments, statement of the objective and rationale, direct the participants on how to use
the information in a structured experience, and to provide a number of examples.
Learning and Practice Activities: Each unit included one or more learning and practice
activities. Tasks were developed for both individual and structured small grour
experiences. Where possible, alternatives were provided to accomodate individual
differences in sport and movement experiences.
Visual Materials: Visual materials were developed as a key component of the instructional
units. The use of visual materials provided an opportunity to illustrate the examples as
well as provide for the practice of the analytic strategies in a controlled environment. The
following visual materials were developed:
a. 16mm film records of play school children, ranging in age from six to 10 years old,
performing four fundamental skills: the vertical jump, standing long jump, overarm

throw, and the cartwheel. The children were filmed at a rate of S0 frames per

—
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second(FPS) ffrom both a front and side view. Based on the technique outlined by
Hay & Reid ()\982), theoretical models were developed for each of the four skills.
The informatiork needed to conceptually analyze these skills was derived from a
review of the avjjlable literature and from information gleaned through discussions
with experts 1
Video taped performances of the play school children performing the four skills
previously\ identified. The tapes were recorded to illustrate the effects of viewing
movement from different positions, as well as to illustrate the effect of scanning the
entire body or movement versus focusing in on specific body parts or components of
the movement.
Overhead transparencies were developed to illustrate, outline, and provide e;amples
which enhanced the Ipresemation of the other instructional unit components.
Handouts o'f diagrams and drawings were prepared. Also ihcluded in the package of
handouts was the skill anlaysis paradigm and the simplified versions of the paradigm,
as well as the theoretical models developed for the four fundamental skills.
The instructional videotape entitled "Biomechanics: Qualitative Analysis”

A

(Bedingfield_ E.W. & McPherson, M.N., 1985) was also added to the list of visual’

materials.

Resources: A resource package was compiled to supplement the information provided in
the instructional units. Resources included handouts, reference lists, and readings placed
on reserve.

Feedback: A period of §yne in each instrucrional unit was allocated for the gathering and
provision of feedback. Techniques for administering feedback included verbal mediation

and reinforcement. .

DEVELOPMENT OF THE TRAINING PACKAGE

Once the components of the instructional units were developed they were arranged into four

modules. Each of thé modules was devoted t) one phase of the skill analysis paradigm and
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included a group of skill analysis target goals. Module one included instructional units devoted
to the Movement Analysis, Plahning for Obser;ation, Develapment of an Acceptable
Response Range, and the Consideration of Direct and Indirect Constraints stages. The second
module focused on the Observation phase of the skill analysis paradigm. The third module
addressed the Diagnostic phase and included an instructional unit which focused on the
Identification of Primary Errors. The fourth and final module included an instructional unit
which waé devoted to the both the Remediation phase and an overview of the entire s}(ill
analysis progcess.

The development of a modular approach to the Eresen[ation of the skill analysis
paradigm was followed by the estimation of time required to complete each of the
instructional units and the modules. The total training program was gstimated to require a
minimum of 27 hours. A breakdown of the modules, {heir respective instructional units, and
the estimated time factors is presented in Figure 9.

MODULE INSTRUCTIONAL UNIT TIME (HOURS) -

PRE-OBSERVATION - Movement Analysis 16
- Observation Plan
- Determine Acceptable
Response Range
* - Indirect & Direct
Constraints

OBSERVATION -Adoption of Observation 5
Stategies .

DIAGNOSIS - Identification of 4
Primary Errors, i )

REMEDIATION - Formation of a 2
Remedy
4 © - Summary

Figure 9. Skill Analysis Modules, Instructional Units, and the Estimated Time Components

®
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DEVELOPMENT OF THE PRELIMINARY FIELD TEST
A preliminary field test of the packiged training program was developed to be
conducted during the Spring of 1986. The investigation was undertaken to determine:
1. A record of the reactions, opinions, and concerns related to the effectiveness of the
components of each of the instructional units.
2. The impact of the training program on a sample of physical education students, teachers,
and coachc;s.(
3. The impact of the skill analysis paradigm on a sample of physical eduCa’Lion students,
teachers, and coaches.
4. The feasibility of the impleme&lation format and the imposed time constraints.
5. The suitability of using tﬁe changing criterion multiple probe design to examine the effect
‘ of several instructional uﬁits on the ability to identify the target goals.
Conclusions drawn from the analysis of the preliminary field test results were used 10

make decisions regarding the development, implementation, and evaluation of the final field

test.

DETERMINATION OF THE TRAINING PROGRAM FORMAT
Following the development of the training package a meeting with members of the
project committee was held to determine the format best suited for the presentation of the
'siill analysis training prog(ragn. The following program criteria were discussed:
1. A minimum of '27 hours was required to cover the four modules.
2. In order to maintaini the integritil of the training program a format which allowed for
concentrated and consistent exposure to the skill analysis paradigm was desired.
3. The subjects chosen to participate in the Preliminafy Field Test required a strong Physical
~~ Education background which included exposure to the area of Biomechanics, teaching or
coaching expeﬁence. and an integst if; the sk{eﬁysis process.

4. An incentive was needed to attract subjects and ¥rsure their completion of the training

program.
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As a result of the meeting, permission was obtained from the Department of
.
Secondary Education to offer a course entitled Strategtes for the Observation and Analysis of
Motor Skills during the University Intersession term. The implementation of the preliminary
training program as a seminar course ensured the required number of hours, flexibility in
program scheduling, and the oppominity to attract subjects with the prerequisite experiences.

In addition, the potential for attaining a University credit for completion of the course

provided the necessary incentive to attract the desired participants.

SAMPLE

The Preliminary Field Test was based on the information obtained from eight subjects
between the ages of 21 and 45 years of age enrolled in Strategies for the Observation and
Analysis of Motor Skills (see Appendix 1: Course outline #1 & Appendix 2: PFT Course
Schedule). All subjects met the investigators requirements regarding background ;nd
experience in Physical Education, teaching and coaching experience, and an interest in the skill
analysis process. In order to gather additional information concerning previous observation
and analysis experiences, as well‘as the details of the subjects’ backgroui;d in biomechanics
and skill analysis, a questionnaire (see Ap‘pendi:g 3: Subject Questionnaire) was completed.
ﬁe questionnaire was also. used to gather informa}ion which would help the investigator
shape the discussions and movernent examples to the interests of the group. A summary of

the experiences and background of each of the subjects is presented in Table 1.
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Table 1. Preliminary Field Test Subject Information -
. SUBJECT ONE SUBJECT TWO
Post -secondary - B.ED (Elementary PE) - B.ED (Elementary PE)
Education - M.ED (ELementary PE) - M.ED (Elementary PE)
- PH.D Candidate - PH.D Provisiona!
Candidate
Related - Intro. Biomechanics, - Intro. Biomechan_ics,
Course
Work
<
NCCP - N/A - N/A
Certification
PE Teaching - Elementary. PE (4 years) - Elementary PE (5 years)
Experience - Elementary PE Consultant - Junior High PE (5 years)
- - University Movement ED - University Movement ED
(8 years) (8 yeass) ‘
Coaching & - Creative & Folk Dance - Community, Junior &
Instructing - Recreational Racquetball Senior High Basketball
Experience - Special Population
Swimming
-Junior High Track &
Field, Badminton,
. Volleyball
- Creative & Folk Dance
Officiating" - N/A ' -Intramural Sports Referree
Experience /
A&ivities 1. Educational Gymnastics 1. Basketball
With Which 2. Racquetball 2. Volleyball .
Most Familiar 3. Alpine Skiing 3. Tennis
’ Educational Games 4. Skating

. Creative Dance



Table 1. Continued
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SUBJECT THREE

SUBJECT FOUR

Post -secondary

Education

Related
Course
Work

NCCP

Certification

PE Teaching

Experience

Coaching &
Instructing
Experience

Officiating
Experience

Activities
With Whith
Most, Farhili

)

ar
)

- B.PE
- M.A (Completed 2 years)

2 Intro. Biomechanics,
- Movement Education

-Level 1 Theory

- University Movement
Education (2 years)

- High School & University
Volleyball

- Recreational Baseball

- Recreational Swimming

- - Recreational Gymnastics
- - Ugiversity Creative, Folk,

and Jazz Dance

- Volleyball Referree

+

1. Volleyball
2. Basketball
3. Soccer

4. Dance

S. Running

- ED Diploma (Dance)
- Teacher Certification
- M.A. (PE, Dance)

- Biomechanics &
Qualitative Analysis

- Skill Analysis in Dance
-Movement Analysis
Notation

- N/A

- Junior & Senior High PE
(4 years) )

- Recreational,
Community, College,
& Professional
Ballet, Modern,
Creative, & Indian

. Dance

- Dance Judge & Examiner
-Intramural Sports Referree

1. Dance.

2. Floor Hockey
3. Swimming

4. Tennis

5. Badminton



Table 1. Continued
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/SUBJECT FIVE SUBJECT SIX
Post-secondary - B.ED (PE) -B.ED (PE)
Education - M.ED (Completed 1 year) - M.ED (Completed 1
year)
Related - Intro. PE Course Work - Intro. Biomechanics &
Course Kinesiology |
Work :
NCCP - N/A - Levet 1 Technical:
Certification ) Badminton, Track &
Field, Football
PE Teaching - Elementary PE (6 years) ‘fS;Junior & Senior High PE
-, Experience ‘(3 years)
) |
Coaching & - Community Softball - Junior & Senior High
Instructing -Senior High Badminton & Club Volleyball
Experience - College & City Hockey . - Junior High Track &
- High School Volleyball, 3 Field, Badminton
Basketball ¥+ Community Hockey
- Junior & Senior High
Track & Field &
Officiating - Volleyball & Basketball - High School Volleyball,
Experience Réprree \ Basketball, & Hockey
d A Referree :
. g .
Activities : 1. Volleyball : . 1. Volleyball
With Which 2. Basketball 2. Hockey
Most Familiar 3. Racquetball - o, +3. Swimming
' © 4. Golf/Curling 4. Track & Field

5. Football - 5. Football




A ]

Table 1. Continved

Post-secondary .
Education

’ A RCIatw
vy L

by . Course
- Work

NCCP
Certification

PE Teaching
Experience

Coaching &
Instructing
- Experience

Officiating
Experience

Acuvities
! With Which
Most Familiar

LV - WO TY 3S I

- B.ED (Elementary PE)
- M.ED (Completed | year)

- lnfro_ PE Course Work
\

- Level 1 Technical:
Basketba]l p

- Elementary PE (1 year)
- Secondary PE (7 years)
--College PE (8 yeat@

3
- High Scheol & College
Basketball

- High School Track & Field,

Volleyball, Cross-Country

\
- Volleyball & Basketball

& Football Referree

. Basketball

. Volleyball

. Track & Field
. Football ¢

. Hockey

* -Junior High

- BED (PE)

- Intro. PE Course Work

- Level 2 Theory

- Elementary & Junior High

" PE (2 years)

-Senior High PE (8 years)

- Junior & Senior High
Volleyhall, Basketball
Track &
Field, Badminton

¥

' - %Yolleyball Referree

1

R .fvolleyball
2. Basketball
3. Basebzla
4. Badminton
5. Archery

wd
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Based on the information that was tncluded in the completed questionnaires, the
investigator made a decision to start the course with an introductory six hour review of basic
biomechanical principles and concepts. While all subjects had previous exposure to
9biomecham'cs, Jhey expressed some concern as to the degree of competency that was expected.
Many of the subjects had not taken a biomechanics course in over six years. The intent of the
refresher session was to present an overview of the material which the investigator believed to
be part of the fundamental knowledge base required for enrollment in a skill analysis training
program. The content of the refresher sessions was primarily based on the material covered in
the first 3 levels of the NCCP Theory: Skill Analysis chapters. -

The biomechanics review was not considere(zl part of the skill analysis training program
and, consequently, its evaluation is not considered to be one of the objectives of this study.
The‘invesu’gator acknowledges, however, that the ability of the course participants to integrate

the content of the skill analysis training program may be a reflection on their background in

biomechanics and is worthy of future evaluation.



Chapter V

THE PRELIMINARY FIELD TEST

IMPLEMENTATION OF THE PRELIMINARY FIELD TEST

The eight course participants were involved in nine course sessions totalling 33 hours
of class time. All sessions were instructed, coordinated and supervised by the investigator.
Short lectures followed by the presentation and discussion of relevant examples were the
techniques used to present the material in each of the instructional units. All participants were
led through each of the modules in the training program in succession. Overhead
transparencies of diagrams and drawings, 16mm films, and videotapes wer; used to further
exemplify the participants understanding of the cqurse content(see Appéndix 4 PFT Program
Outline). Throughout the program the investigator attempted to create an informal and

relaxed atmosphere by encouraging discussions, assigning tasks for small groups. providing

positive reinforcement, and allowing time for coffee break discussions.

- - [

DATA COLLECTIO} AND ANALYSIS PROCEDURES

A variety of data gathering tools were used to determine the underlying objectives of
the Preliminary Field Test. In order to obtain information regarding the first four of the
previously stated study objectives, hstr primary sources of information were identified. These
included the completion and discussion of assigned grow individual tasks, completion and
presentation of an assigned small group project, daily and summary joxirnal entries, and
recorded investigator observations. ‘

The skill analysis training program included numerous learning and practice activities.
The burpose of the tasks was twofold. First, the activities constituted a key component of the
developed instfuctional units and,\therefore, were a key part of the treatment package. The
individual and small gr;)up experiences prqv?Qed the participants with an opportunity to ap;')ly
the concepts and skills in‘troduced in each of the inst;ucu'onal units in a practical and

structured manner. Secondly, the ability of the /pirticipants to complete the activities, as well

72
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as the quality of the observed and recorded responses, furnished important information

concerning the effectiveness of the instructional units.

The second source of information resulted from the evaluation of an assigned small
group project (see Appendix 5: Video project) which focused on the development of an
observation plan. The evaluation provided information on the effectiveness of the
instructional unit.

The third source of information was the course journals which each of the
participants were required to complete. The journals included daily entries as well as a
number of focused summary discussions. An outline which detailed the journal requirements

was issued to each of the subjects during the first session and is presented in Figure 10.

1. ENTRY FOR EACH SESSION

INCLUDE:
- Session objectives d
- How did the instructor attempt to meet these objectives?
Which activities,discussions...were particularly helpful?
-Which activities, discussions...were confusing? Why? >
-Did the session raise any reactions, revelations, queries...”? e '
- Recommendations on how to improve the session?

2. END OF COURSE SUMMARY
1. Has your understandirig of the analysis process changed? How?
2. Will your approach to the analysis process change as a result of this
course? If so, how? _
N 3. Do you feel that you could apply the paradigm for skill analysis to the
" analysis of other skills or movements not covered in the course sessions? -«
4. Were the time constraints imposed satisfactory? -

3. WHAT IS YOUR:
- Overail impression of the skill analysis paradigm?
- Overall impression of the visual materials?
- QOverall impression of the readings? . '
: Overall impression of the activities and tasks?
- Recommendations???

Figure 10. Course Journal

- !
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The journal furnished critical information related to the components of the
instructional unit, feasibility of the program format and time constraints. as well as the
participants' reaction to the skill analysis paradigm and training program.

The final source of information associated with the Preliminary Field Test was the
recorded observations made by the investigator. Throughout the implementation of the
Preliminary Field Test a journal, in which daily entries recorded the discussions and perceived
reactions to the material covered, was maintained. These observations were used to enhance
analysis of the information derived from the three sources previously identified.

A final objective of the Preliminary Field Test was to assess the suitability of using a
changing criterion/multiple probe design to examine the effect of ah instructional unit
intervention on evoking a stepwise change in an identified target goal. A series of three tests
was implemented during the movement analysis instructional unit in order to determine if
changes in the larget goal occurred in a stepwise manner. An additional assessmém was made
by applying the design described by Horner & Baer (1978) to the second stage of the
pre-ob'servation module. The design attempted to examine the efficacy of the relationship

-

between the implementation of an instructional unit and the ability to develo bservation

ealt with the development qf scanning strategies, position strategies, and the consideration of
eveloping an observation plan into a practical format. The _dependent variable was the
development of an observation plan. Probe measurements were made by testing the
develdpmer;l of an observation plan for a num;)e} of defined critical features. Each pla‘n

{4

developed by the trainee represented 2 test or a "probe” of the dependent variable.

\ Information concerning the extent to which the skill analysis training program was

i;nplementcd. as well as'io the existence any unintended effects, were gathered as part of the .
supplemental informakipn. Monitoring the iml‘alementation of the intervention permitted the
exmv’uu’ox? of a relationship between the objectives, learning experiences, and appraised
procedupes. Daily_journal entries, recording personal thoughts and feelings, prov'ided a

' kive check of the theoretical study and the planned clrriculum (Agnew & Swéenéy;
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1984). Informal observations made by the investigator served to supplement this information.
lnforrr;alion related to the existence of any unintended effects of the program was derived
through the analysis of journals, group discussions, and informal investigator observations. A
summary of the procedures used to gather this information is presented in Figure 11.

SUPPLEMENTARY EVALUATION PROCEDURE
INFORMATION
Execution of the Treatment - Informal observations

- Comparison of journals with planned outline

Supplemental Learning - Subject journals
- Informal observations
-Investigator journal

Unintended Learning Effects - Subject journals
- Informal observation
-Investigator journal g

Figure 11. Evaluation procedures used to gather supplementary information®

DATA ANALYSIS

Prior to the selection of the analysis techniques to be adopted for use in the
Preliminary Field Test, a thorough review of the relevant literature was undertaken. The lack
of theory and innovative research on the determination aﬁd evaluation of traifing program
designed to promote ‘skill analysis competency 'wa§ discussed in detail in Chaplef 11.
Consequently, a level of analysis which was primarily descriptive was chosen. This decision
was based oﬁ the desire of the investigator to meet the objectives of the preliminary study by

~

examihing subjectively the nature of the effects of the structure and content of the training

— _ o
program on the participants’' understanding, attitudes, and reactions to the skill. analysis

paradigm and training program. The results of the analyses wese used to revise ihc training -

program as well as to conduct an experimental evaluation of the/effect of the training
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program on skill analysis competency in the final study.

The participants' responses to each of the assigned tasks were discussed and recorded.
Any inabilities to complete a task, or component of the task, were recorded for further
examination. A subjective evaluation of the group projects was made by the investigator and
was based on the following criteria:
1. Development of an observation plan which addressed all the components which had been

h
previously identified as critical to the observation process.

2. Justification for all choices made for the subsequent video observation.

3. Development of a practical observation plan and recording form.

4. Application of the developed observation plan to a videotaped recording of the assigned

skill.

" The ;;artfcipants' reactions to the units. the skill analysis paradigm, and the training
program were obtained from the journals and were analyzed in several ways. An initial review
highlighted the diversity and wealth of information which was provided. In particular, it was
evident that there was a great deal of overlap in the data obtained from the responses to
specific summary questions and the daily journal entries. In order to optimize the utilization

of this information, material which related to each of the instructional topics, units, visual

. materials, learning and practice activities, and resource packages was summarised and

grouped. The reactions of the participants to the skill analysis paradigm and the training
program were examined for individual differences and for the existence of any patterns in the
subjects’ reactions. Obsérvations recorded by the investigator were used 10 enhance the
analysis and discussion of results, as well as to shed light on anyconfusing or unexpected
findings.

While there are a number of ways this qualitafive inforrﬁatiOti could have been
analyzed, the summary and grouping of *responses into the identified categories appeared to
pm\:_iQe: the greatest opponthy for "ghe f Orma;ibn of summative conclusions }° be considered

»

in the final revision of the training program.
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Chapter VI
ANALYSIS AND DISCU$SION OF THE PRELIMINARY FIELD TEST RESULTS
Information was gathered to examine the impact of the components of the
instructional units, the skill analysis paradigm, and the training program, as wel! as the
implementation format and imposed time constraints on eight subjects enrolled in Strategies
For Teacher and Coach QObservation and Analysis of Motor Skills. In addition, the suitabilty of
the changing criterion design as a means of assessing competency in an identified target goal
was investigated. Finally, information regarding the implementation of the treatment and the

[ ]
existence of any unintended effects was also collected and analyzed.

COMPONENTS OF THE INSTRUCTIONAL UNITS

The instructional units were composed of six basic components: an introductory
mini-lecture, practice and learning activities, visual materials, resources, and feedback. All of
the fecordeq/sta[emems that focused on a concern, question, diff iculty or suggestion for any

. = . . { - .
of the instsuctional unit components were summarized and grouped according to the unit (see

Appendix 6: Summary of PFT Results). When more then one subjegi expressed the same
s ! Rt R
view, a single statement was developed that best characterized the iew without chariging the

substantive content. The results on the effectiveness of the chmpgnents of the instructional

MOVEMEN’f ANALYSIS _
Four of the suﬂects exp;essed a desir€ to receive more inf érmation initially c;n the
significance ‘of the identification of the critical fe#tures, and of the movement analysis stage
* in general. This was considered by the investigator to be a valid concetn. Aside from a brief
"

definition of movement analysis and its theoretical rationale, very little information was

. initiall)'r provided. Throughout the implementation of the first instructional unit a series of

" tests were assigned to determine if the attainment of the target goal, the identification of

* ! . . '
critical features, occured in a stepwise manner. The inclusion of the tests precluded the

n o .
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provisiont of any information related to the description of the target goal. The investigator
observed that the lack of information regarding the purpose and direction of the movement
analysis stage particularly attenuated the subjects’ understanding of the determination of the
performance criterion and simplication of the movement into parts. This observation was
verified by the recorded journal entries of six of the participants. Severdl comments focused
on the lack of familiarity with a particular skill which resulted in an inability to deteninine the
performance critqrion. Differences in the use and definition of some of the terms also caused
a‘ probl‘em for lhrz;e subjects. In most cases the terms were related to mechanics and, in the
past, had been used by the participants incorrectly. The investigator's inconsistent use of the
terms step, stage, and phase was the source of the remaining dif ficulties. These terms were
re-defined in the following session.

A discussion developed during fnstruction on the third step of the movement analysis‘
stage, the determination of the mechanical factors. One of the subjects questioned the value
of reducing the skill to adevel which included only a series of mechanical determinants.

governed by meshanical laws and these are therefore the Agy features of the

movement analysis model. The fact that all movement tak ce in space and time
seems irrelevant. (Subject Four) -

The difficulty for me occurred because of the statement\{gi:: movement is

. /
The subject in qgestion had been extensively involved in the use of Laban analysis as"

a basis for the notation, analysis, and instruction of dance. The definition of technique that

this particular student had developed was very different from the definition on which the skill
analysis paradigm was based. As a result of the diécussipn, tfme was spent reviewing the

-

assumptions of the skill analysis paradigm which related both to th”e definition of technique
énd open and closed skills.”Once again the investigator :6ted' that the lack of a clearly def ined
target goalk retarded the group's grasp of the si_gnificance of reducing ah skill to the level of
mechahical detérminants. | - .

.« The movement analysis unit consisted of five assigned activities. DifT’ iculti'es that we}e
expressed both in the participants and the ihvcstigator jouméls related to the activities whi;h_
focused on the first two steps inﬂthe movements a‘nalysisi stage. The concFrﬁs parallelgd those
Athat'were discus§ed regarding the ir;structional unit.. All particpants expressed positfve o
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reactions to the demonstration activity, cartwheel activity, and ihe identification of critical
features from filmed pefformances. The activities were all completed to the investigator's
satisfaction.

The only concerns that were expressed regarding the visual materials related to the use
of an overhead transparency for the movement analysis model example. One ;ubjcct suggested
that the appropriate movement analysis step should be ipdicatcd beside the corresponding level
on the model. This suggestion related back to the confusion between the terms step, stage,

-

and phase.

°

PLANNING FOR OBSERVATION

L4
The second instructional unit focused on the need to plan for observation. One

subject expressed concern over the lack of initial inf ormaticfn regarding the purpose and
direction of this stage of the skill analysis process. Once again an attempt to assess the
suilability of a single subject design precluded the initial provision of detailed inf ormation on
the developed observation plan and recording form. However, aside f rorQ one comment this
did not appear to have as s[r;)ng an impac't on .the assimilation of the informiuion as in the
presentation of the movement anafysis sté:ge:

All participants vérbal]y_ expressed confusion over the identification of predictive
features. This was evident in the recorded entries of seven of the participants. The problems
seemed to centre ou the distinction between a critical feature and a predictive feature. Bésed
on the observationé of the investigator, the difficulties that were encountered were a result of
the pvrovision of very f ew examples and imposed time constraints on discussion. gimé. Three of
the subjects recorded comments*which related to the lack of a guideline for the seicction of an )
optimal number of obseryatiohs. Asiclle f rpn; these coxice;ns the iﬁstruetiopal ur;it was ver@ -
well received. Th;: investigator;observed much entt;usiasm and an appreciation for the ° )
significance of the material and its practical applicz'nion.

Three activities were included in the planning f o£ ot;s'ervalion instructional unit. All
participants verbally cxpressecii’ $atisfaction with the learning and practice activities included in

>
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this unit and were able to successfully complele them. The visual materials used to illustrate
the content and provide examples included the 16mm film, the videotape, and overhead
lraniparencies and all were well received.

The instructional unit culminated in the completion of a small grbup video projeet.
The experience proved to be a worthwhile one both as a componen};of the inst}uctional unit

and as an evaluative tool. All of the participants commented on the personal benefits that

" were gained from this activity. Two of the subjects discussed how much the project reinforced

the complexity of the analysis process.

Today it was reinforced to me the importance of and the difficulties associated with
the observation of movement. Without the focus its very hard if not almost
impossible to detect movement problems. (Subject Six)

The presentation and v1ewmg of others presentations provided me with more concrete
evidence of the complexity of the total process. (Subject One) :

Several subjects stated the -value of applying the inf ormation derived from the {

" planning for observation instfuctional unit to a practical experience. 0

It allowed me 1o learn about the whole process of observation through personal
expenencc (Subject Two) -

Wuhout this activity, I believe it would all still seem like a lot of theory.
" (Subject Five)

One subject stated that'the project made her, realize the allowances that the skill -

analysis paradigm madé for ‘individual differences. This was clearly expressed by Subject

~ Seven. -

I also became aware that what a coach at a high level might want to focus in uppn in
regards to critical features may not be what a teacher in the classroom wants. Thyse - -
differentiations will be reflected in the Obecrvauon tool you eventually ass;mble
(Subject Seven) .

..

The project provided the investigator with the opportum'ty to conduct an evaluation

verbal pre%cx.tauon of the projects yielded the following results. “‘.

1. All pamexpants were able to fdevclop an observanon plan.

2. Each plan addresses: all the compogents of an observauon plan which had been prevxously '

1denuf1edascntxcal S - St

. v / . - . .
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3. Al partieipants were able 10 justify the choices they had made with regards to the
observation strategies. e
y . . .
4. The.suitability of the plan was verified by the participant's ability to appiy the plan using

video equipment 10 simulate the human eye.

s N

CONSIDERATION OF DIRECT AND INDIRECT CONSTRAINTS

PO Foll*’the completion of the video project, a short instructional unit was
-

indirect and direct constraints on performance. The inve‘srigator observed

- that all'tf the participants were familiar with the content of this unit.

which many of the groups had attempted tovmaximize the color contrasts and minimize the

¢ #Most of the inf OrEAtion offered here reinforced many of the concepts we are already

somewhat familiar with. However it was nice*to put them into a logical and practical
order. (Subject Five)

-

Participants provided many examples of their teacher, coach, and participant
T -
experlences ‘None of the subjects expressed any confusion related to the comem of this

instructional unit. Prmr to the 1mplementauon of the unit the mvest‘gator had quesuoned
precisely where in the skill anfalysis paradngm the unit could be best included. The results of
the recorded journal® entrigs and the investigators’ observations suggested that the unit was

»

effectively addressed following the dev\elopmem Qf the observation plan. However, this is

. believed to be due to’the extensive teaching and coaching Aexperienees of the sample. All of the

subjects stated that they had been considering the indirect and direct consfraints on e

performance throughout the course. This was verified by the completed vid¢o projects in

v

o : - - )
external distractipns. With a less experienced group of participants it might be -more beneficial

. -
-

to present this unit pnor to the presentauon of the planning for observatibn stage.

Although there were no' activities assocxated ‘with the mstructronal unit the instructor.

[§

gmded dlscussrons around the 1aeas and the available visnal resources
ﬁw N _ . ‘ .

a
3
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‘ DETERMINATION OF AN ACCEPTABLE RESPONSE RANGE

A unit which focused on the determination of an acceptable response range was
initiated by the assignment of a homework aotiv_ity. In the session which followed the activity
was discussed and the rest of the unit was ir'nplcmented..

The investigator observed that the instructional ‘'unit which focused on the
derermination of an acceptable response range was both effective and informative. The
purpose of the exercise was, first, to draw the participants attention to the need to consider

an acceplable response range for any given observation experience. Secondly, the unit

attempted to increase awareness of the complexity of forming a wml image.
»
L'

l had difficulty trying to draw the different bodl' segments 501 found a-book which
howed a sequential dlagram of the skill. (Subject Two)

"I thought [ knew what the movement looked like but when I came to draw it I found
that I didn't really know at all. (Subject Five) <

I wasn't able to envisage the actions of the specific body segments. (Subject Four)
d —~

Thc subjects’ reactions clearly mdxgated that the activity had had an impact on their

appreciation of the complexity of - formmg mental 1mages One of the subjeets suggested that

. the plctortal representatron of the critical features in a movement could be better

accomphShed using symbols as opposed to stick figure drawings. Whlle this may well be the

case‘xt woulq require the development of a system of critical feature symbols and the

- subsequent instruction in the systern. None of the participants questioned the need to address

the formation of an acceptable response range.

DIAGNOSIS

’ The‘Diagnesis phase of the paradigm included one Vinstructional nit whtch f ocused.on
the determmauon of the primary errors ina performﬁtce The maJonty of the recorded
‘comments dxscussed the presentatton of the hypothettco -deductive model for problem solving
(Hof fman 1982). which was presented as an m'roducuon to the diagnosis phase. In general,
)the comments sttmulated thought about the'model and its potential apphcatrons but they were

not corisidered to be unportant in the context of a skill analysrs traxmng program which :

- .
. A}
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focused on technique. One subject expregsed a desire to spend more time practicing the
identification of errors. The investigator noted that while the material was very well received
and appeared to be understood, the 1 1/2 hours devoted to the urit was not sufficient time to

-

allow for extended pfacticc. . : , 7 ;
REMEDIATION : S ¥

The final instructional unit dealt first with the formation of a remedy based on the

A
-

idenﬁicd primary errors. A discussion on the significance of the Remediation phase was

f %ﬁj by an assigned group activity which required the participants to develop a rémedy

for the errors exhibited in the video-taped performances. ' )
“The sscond part (;f the instructional unit focused on aﬁ overview of the entire skill

analysis paradigm and the training program. The objectives of each skill analyskﬁ)hase, as

well as the methods which were used to achieve the target goals, wgre outlined and re-d‘ef ined. 9w,

In addition, the investigator stressed the importance of a systcmaiic approach to the analysis
of motor skill. Guidelines f ?r the mtegra‘on of the approach into the participants’ future "'6;\‘-."‘
teachmg and coaching expenences were suggested. The unit was concluded with the - «
presentation of a list of key statements written by skxll‘analysm theorists.

An analysis of the subjects; journal entries did not reveal the existence of any
concerns, problems Qbr suggestions for the 'im;;wvemem of this instructional unit. All of the p:

participants felt that the objectives, the content, and the activities of the Remediation unit

4
v

were above satisf actory

+ 1 thought the summary of your favorite quotes was a meanmgf ul way to :nd the
course. I will keep them readily available as a source of. &nlightment whenJ am 3
teaching next fall. (Subject "'wo) o el .

. ., .
This was an interesting way to end the course and tie thmg[ together. We looked at
the model in total and found it made a lot more sense gow (Sub]ect Onc)

- This was a good opportunity to discuss some remedxau_on ldea_s that we had been
formulating over the last couple of days. (Subject One) .



IMPACT OF THE SKILL ANALYSIS TRAINING PARADIGM : f

Subjects were requested to record their res)snses 10 a number of questions following
the completion of the training program. Fxamination of the participants’ response to their
B [ ]
overall impression of the skill analysis paradigm and‘lheir thoughts regarding the potential l'o}

the application of the daradigm were used to form conclysions regarding the impact of the - '

skill analy8is paradigm. .
As for the applicafion of the skill analysis paradigm to other §kills, throughout this
course | have been applying this process to two of the’girls I coached on a Sr. girls
volleyball team this past year. They both had problems with their spike. b was
constantly breaking it down into places (the skill) and trying to detect where the
errors were occuring. 1 had a mental picture of both of them perfoming the skill and
a mental picture of what 1 considered the ideal. I am already in the process of
breaking the skill down to go through the stages of the skill analysis paradigm. I'm
excited, because now I feel that I can identify the discrepency beteween the two
mental pictures and that I can be more effective as a coach in improving their
techniques. When observing them before 1 lstked a focus, 1 viewed the skill in its
entirety, so most of my feedback was addressing secondary errors, now | can focus
and therefore identify primary errors. (Subject Six)

All of »the subjects stated that the skill analysis paradigm w;as a good and practical
approach. Generally, the participants felt that the paradigm would be useful both as a
preservice and inservice experience for teachers and coaches. Furthermore, they felt that the
approach could be easily transferred to the analysis of both open and closed skills that were
not covered in the training program. The subjects recognized that if the teacher or coach was
unfamiliar with a skill they would simply complete additional preliminary work in the

conceptual analysis of the skill .-

IMPACT OF THE TRAINING PROGRAM

I believe my understanding of the analysis process has changed over the span of this
course. Although I have used a type of analysis before I never seemed to be able to
crystalize.the center of focus (ie. the activity) in such a way as to be ~hle to come to
a decision as to the most important components of such and what to .uuk for if
errors were occuring. Most of this problem came from not having a plan of attack
which was simplified enough to apply practically. This problem feft me somewhat
frustrated and disallusioned with skill analysis in general ahd often resulted in an
analysis that was often superficial and incomplet¢ when attempted. The steps we
have gone through in this course has renewed my understanding of some of the
basics and has encouraged me to think there is a practical way of doing it. (Subject
Seven)
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.
Further examination of the journals indlcated a positive response to the training
program. That the program had an impact on the participants was verified by the recorded
cfumgcs to the subjects’ understanding of , and_approach to, the skill analy§is process. Typical
changes included®n increased awareness of the complexity of the process and an awareness of
the key components of the gkill analysis process. Based on the number of references, the
pre-observation phase appeared to have the greatest impact on the participants. Analysis of

N

the journal summary entries highlighted an appreciation for the importance of a

-

biomechanical base, mi identification of the critical features, and the need to plan fqr the

observation of movement.
Three of the sn*:ts suggested that they were previously aware of the componenits of

q
the skill analysis process But had never considered the process as a totality. Furthermore. their

.

understanding of each phase had been considerably augmented.

»
The participants all felt that their approach to the skill analysis process would chinge

- . .
- as a result of the training program. In most cases these changes would center around the

formation of a detailed plan of attack. An interesting conflict in views was expressed by two
of the participants regarding the application of the training program to teacher training.
Subject Three indicated that while her personal approach to the skill analysis process would
/ . . .
change, ‘thc way in which she taught preservice teachers to analyze wPuld not.
It all boils-?own to the time restriction/material quantity ratio. It's just enough
getting across minimal observation strategies that are basic, and seeing to it the
students have a competent understanding of those strategies. (Subject Three)
Quite by contrast, Subject One expressed her enthusiasm and desire to incorporate the
approach in her teacher training endeavou&‘s. ®
But more impgrtant, I will try to teach the students the process in some way. Skill
analysis might start to develop in some students early, in small steps, and gradually
be practiced so that they can potfq the technique over a few years. If I start with
my students in early courses in their degree program maybe by the end of their
program they will have developed some expertise at it. (Subjec}/One)
While the results of this_study do Yot shed any light on the validity of either of the
expressed views, the practical teacher training experience of the two subjects could be

considered. Subject One had been.teaching for 14 yearS while Subject Three had only two
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years of teaching e@éﬁjence. It may well be that as Subject Three refines her teacning
techniques the adowof the skill analysis approach may appear more feasible.
BN .

FEASIBILITY OF THE FORMAT AND THE IMPOSED TIME CONSTRAINTS

Journal entries were carefully analyzed %o determine the feasibility pf the training
program format and the imposed time constraints. The results indicated ‘that the subjects
responded [ avoura>bly to the course format. The intcgrat;on of theory and practice was
deemed to be a major contributing factor to the success of the Preliminary Field Test format.

Two of the subjects suggested that due to the time requirements of the training
program the adoption of \a course format for future programs would be superior to that of a
workshop format. One subject expressed concern over the amount of retention that could be
expected to occur following a c:)urse that spanned only 2 1/2 weeks. "Each phase/step needs a
lot of exposure and time to absorb and apply it" (Subject Two). The investigator recognized
the potential limitations of such a highly concentrated approach. The need, however, to
address the schedule demands of each of the eight participants dictated the choice of a
timeline and made this limitation unavoidable.

Throughout the course the p?rticipams ‘expressed minor concerns over the time that
was allotted to various activities. In particular, the group stated that more time was requifed
to practice the identification of cn'tic% features and the identification of primary errors, as
well as moré€ time to practice the application of the skill analysis paradigm to the analysis qf
different skills. Only one of thé subjects made any comments concerning the length of the
individual sessions. This subject stated that he found the six hour sessions of more benefit
then the three hour sessions.

/

EXAMINATION OF THE SUITABILITY OF THE CHANGING CRITERION RESEARCH
DESIGN v ;

Two investigations were undertaken during the implemcx_mxion of the'Prelin{inary
_Field Test to examine the suitability of a single subject design. The purpose of using the

_ changing criterion design was to demonstrate a relationship between the independent variables

Iy

'
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»

and progressive changes in a dependent variable. The application of the multiple probe
technique to this design provi;ied an alternative to continubus measurement during extended
basclines. The review of the relevant literature had indicated that the chz.mging criterion design
‘was particularty useful when ‘changes in the target beha\({or were expected to occur in st;pwise
increments and when other designs were considered inconvenient or unsuitable (Hartmann &
Hall, 1976). ~

Studies in which the use of the design had been reported had typically attempted to
change the tqrgel behavior by increasing or decreasing the frequency of a behavior in stepwise
increments. Although no information was$ found on the application of the design to
intervenitions where other types of changes in the target behavior were expecte(_i. other
applications appeared possible. Hail and Fox (in Press) suggested that the changiné criterion
design would be particlllarly suited to demonst;ating’t,he effectiveness of shaping procédures
(Hartmann & Hall, 1976, p. 531).

The main objective of the first investigatian of the design was torti;:termine if the
independent variables effected a stepwise change in the identification of critical features.
Experimentation with the use of probe ;neasurements was identified as a secondary objective.

" Three tests were assigned at different stages of the instructional unit on movement analysis.
- On each successive test an additional probe measurement of the dependent viriable was made.
The results indicated that there were no clear or cox‘fsistemxpatterns of performance
. fdt the identification of the critical features. Changes ir; the depeﬁdent variable were not
found to occur in stepwise increments. Three of the subjects actually lowered their score on
the second measurement of the critical { eaturés for the vertical jump. Similiarly, three of the
’
'subjects' lowered th;ir score on the final probe measurement for the vertical jump. For the
§econd,skill three of the subjecis achieved the same score on the second probe measurement as
on the first measurement. Four of the subjects made improv,cméms on each successive
’ measurement of the second skﬂl. With two exceptions, the performance on the only '

measurement of the third skill was better then the perform;.nce on any of the other skills. The

confounding nature of these fesults was attributed tothe following:
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The time that was required to complete each probe measurement for the identification of
the critical features was far greater than was originally estimated by the investigator.
Anz;lysis of the responses indicated that on each test the subjed devoted the majority of
the allotted time to the completion of the probe measurement of the new skill and
neglected the responses for the repeated probe measurements. The amount of time
required to implement the testing procedures was considered to be a major limitation of
this design. \

Due to the time constraints, no attempt was made to consider or control the stability of
the baseline data. ’

The subjects verbally expressed boredom at being required -to repeat the tests for the skills
that were previously tested. ‘Th{s most certainly affected the quality of their responses
andA, therefore, the validity of the instrument. |

All of the subjects recorded comments in their journals regarding the frustration they
experiepced as a result of not recei‘ving any feedback on their performe.mce on each of the
tests. It is the belief of the investigator that not only did this interfere with the
implementation of the movement analysis instructional unit it also rcsult'e& in decreased
motivation levels on each successive test.

The results of the investigation indicated that components of the changing criterion

test protocol were'\ﬂ?nsuited to the training program experience. Furthermore, despite the

methgdological limitations, the design did not provide any evidence to suggest that the

dependent variable would make positive changes in a stépwise manner. Although the

\

identification of tne critical features in a performance is acheived by addressing a series of

steps it was clear, in retrospect, that the positive changes would not be reflected by the

continous measurement of the target goal. A much better way of exa!hining the stepwise

progression of the movement analysis pbase would have been to chang\e; the dependent variable

each tim? to match the learne™ehjectives associajed with each step.

Based on the time demands, the need to interfere with the learning process, and the
b ]

confounding effects of frustration and motivation levels, the changing criterion dcsigix was

~




determined to be unsuited to the evaluation of the instructional unit interventions.

»

SUPPLEMENTAL INFORMATION

A.n analysis of the subjects daily journal éntries, completed activities, and
obscrvations made by the investigator pn.)tidcd the information necessary to verif y' the
implementation of the treatment. A comparison of the planned program outline and.the
actual program outline( see Appex;dix 4: PFT Program Outline, p. ) conf‘irmed that all,
components of the training program were implemented as intended. Aside from slight
variations in the amount of time devoted to‘;l,hﬁ various instructional units there were no

major dif ference( between the planned and actual program. A summary©f the deviations

which occurred in each of the modules is presented in Table 2.

Table 2. Deviations Between the Kanned ‘and the Actual PFT Training Program

S ‘ ﬁ N
MODULE TIME " COMPONENT . ¢
. DIFFERENCE ADDITIONS/DELETIONS
Pre-observation + 3 hours -»Added a discussion on terminology.
v - Re-defined assumyio_ns of the skill analysis
paradigm.

- Defined and discussed technique

- Added a critical feature activity.

- Deleted an activily from the unit on
indirect and direct constraints. °

Y

Obsgrvation 0 hours
. R .
" Diagnosis - : - 2 hours* - Decreased the amount of time allowed for
completion and the discussion of the
) activities.
Remcdiaﬁb’n - 1 hour « Decreased the amount of discussion time.
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SUPPLEMENTARY LEARNING AND UNINRENDED EFFECTS

The §ubjecls were exposed 1o a series of tests designed to cxan/xiné the suitability of
the changing criterion design. Throughout the implem;mation of these tests the investigator
was required to withhold information and refrain from providing feedback. Despite the
unsuitabilit&of the design and the negative reactions which yerc expressed by the subjects,
the subjec‘ts were inadvertently sensitized to the significance of identifying the critical features
in a performance. The final section of the movement analysis instructional unit appeafed to
effect a noticeablé impact on the subjects’ understanding of .the conceptual analysis process.
Subjects immediately adopted the term “gritical features” and many relayed experiences which
highlighted their appreciation for the need to focus on the critical f t;.atgres ;n a performance.
Similar results were observed following the testing periods implemented during the planning
for observation stage.

' Prior to the initiation of the PFT the criteria for the selection of the sample were
vdetermined.. Theoretically, skill analysis viewed as a totality is a process which m‘ay be applied
to the analysis of any-skill or movement. Since the approach to skill analysis was developed as
a generic process no attempt was made to control for the subJects type of sport or mbvement
backgrounds. The sample which resulted was exlremely diverse in their movement experiences
and interests. It is the belief of the investigator that the diversity of the group augmented the
impact of the skill analyéis paradigm. In particular, the many discussi'oﬁs that ;nsued from
the instruction and practical experiences hi/ghlighged the universaiity of the skill analysis

paradigm to all participants.
s
Many of the subjects in the PFT mmally expressed anx:cty over thc reliance of the

*

skill analysis pa,radxgm on the understandmg of biomechanical pnnmples The study of -
biomechanics in the yndergraduate physxcal education curriculum and teacher preparation

. programs appear’s to have been apprciéched asa subjéct area unrelated to the practice- of
coachmg orgeaching skills. Possible explahauons for thls approach whre discussed in Chapter
II. ‘Followmg the complenon of the tralmng program subjects expressed an appreciation for

the need to integrate the dxsclplmes >

~

_.d
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I am pleased to have gained the exposure to a link between biomechanics and
(caching. !his crossdisciplinary process of the application of biomechanics will
benefit both tgachers and coaches. (Subject Two)

M) mind is now working, thinking how this course can improve my abilities as a
teacher and a coach and how I can put this to use. The traditional kinesiology as
described by Hoffman, was a very interesting course as |.took it in my undergraduate
degree. 1 really enjoyed biomechanics even though my math and physics were weak.
However, I never once thought about if I ever used it in the teaching of skills or in
the analysis of skills. I now realize the importance of going beyond the mechafiical
principles. (Subject Six) :

SUMMARY OF THE ACTIONS TAKEN AS A RESULT OF THE PFT
The purpose of the preliminary field test was to obtain information regarding the
implementation of the skill analysis training program and the effectiveness of the skill analysis

paradigm. Baseq on the results of the study the following revisions were incorporated into the

final field test.

L

7

1. The skill analysis paradigm was modified to address the indirect and direct constraints on

the observation process prior to the development of an observation plan. In addition the
' s;tage was renanred to highlight two distinct target goals; a) the idemii’ ication of factors

that alter the perception of movement, and b) the deterxp'nation of other relevant
~loﬁelates . The revised skill analysis paradigm is presented in Figure 12.

2. - The instructional unit which focused on the determination of an acceptable responsié
range was moved to follow the development-of an observatio;x plan instructional unit,
prior lo 'the‘ completion of the video project.

3. A biomechanics test was developed t-o collect inf ormation regarding the participaﬁts initial
biomechapic’s entry status.

4: X The structure and content of the intrbductory ins.tructional unit was revised to include
initial bénféipanl introductions and an activity which determined what the ceurse
participants considered skill analysis to be. The review of the literature which fi ocusc;d on

‘ _ ; ; 3 .
pa’ attempts to train skill analysis was moved to follow the presentation of the

Qd'alititaﬂve Analysis videotape. A simplified version of the skill analysis paradigm .

e
S - ——

-
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depicting only the target goals in each phase replaced the original skill analysis handout.
w» .

The introductory mini-lecture in the Movement Analysis stage was expanded to include a

reference to the skill analysis paradigm, an overview of each of the steps included in this

stage of the process, and the provision of information regarding the significance and
definition of critical features. Def’ initi;ms for the terms to be used in the development of
a theoretical model were developed. A detailed model of the movement analysis phase was
added to the resource package.

The number of skills used in the activities on the first two steps of the movement analysis’
phase was increased to provide greater opportunity f or ;)ractical application. A briefl
description of the example skills was provided in order to reduce ambiquitx concerning
the objective of each of the skills. |

The time component devoted to the completion and discussidn of the learning and
practice activities associated with the identification of critical features was increased.

The instructional unit dealing with the development of an observation plan was revised 10
include more initial information on the significance ané description of an observation
plan, references to the skill analysis paradigm, and more information and examples on
the identification of predictive features and the selecu'on,bf the optimal number of
observations. A detailed model of the planning for obser'Vation phase was added to the
resource package. .

The instructional unit associated with the diagnosis phase was expanded 1o include a
greater number of examples and the provision‘of more time to practice the identification
of primary errors.

A total of nine hours was added to the time requirements of the training program to
provide students with an opportunity to apply ;hg skil] analysis paradigm to ihc analysis
of three new skills. A resource package which included descriptions and diagrams of these

.

three skills was compiled. The total training program time requirement was increased

~ from 27 hours to 37 hours to allow for the expanded instructional units and the provision

of the nine hour practical component. |



11. A single subject multiple baseline research design across beﬁaviors was developed to be

applied during the final practical assignment. The rationale for the inclusion of an -

empirical test was the need to assess objectively any changes on skill analysis éompetency

that may have resulted from the application of the sk’ill analysis paradigm. The changing

J
criterion design was considered unsuited fo the testing of the skill analysis intervention

package. ' .
12mAll other aspects of the skill analysis paradigm, training program, and the implementation

format and procedures were retained for the final field test.
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Chapter VII

THE FINAL FIELD TEST

DEVELOPMENT OF THE FINAL PRACTICAL ASSIGNMENT -

The results of the Preliminary Field Test indicgged that sﬁbjects felt that the skill
analysis training program lacked.opportunities for guided practice sessions. In olrder to
maintain the continuity of the paradigm the main exampie skills were refained throughout the
trjining program intervention. One of the premises of the skill analysis paradigm was that
skill analysis is a process which requires the systematic application of each of the skill analysis
bomponen’fs.'The quality of each phase is dependent upon the quality of the previous one.
Therefore, in order to provide the participants with a reaiis_tic and practical experience, the
extra sessions were structured so as to allow for the sytematic application of the skill alysié
model from start to finish. Conseq‘uemly, a nine hour final practiéal assignment was
developed and added to the program requirements.

The completion of the last instructional unit was followed by three, three hour
sessions of practicing, in a controlled environment, the application of the skill analy;is
paradigm to three new skills. The skills were chosen dn the baéis of the responses provided on
the subject vitas. The investigator attgmpted to select skills with which the subjects had
minimal expcriehce‘ as teachers, coachs, officials, spectators, or participants. A resource
package was developed for each skill which included exerpts from coaches manuals, skill

descriptjons, diagrams, and drawings.

' DEVELOPMENT OF THE BIOMECHANICS ENTRY LEVEL STATUS QUIZ

' A paper and pencil quxz was developed in order to determine an initial measure of the
participants theoretical compétehcy in the area of biomechanics (see Appendix 7:
Biomechanics Quiz). It was the belief of ‘tl;e' investigator that the test would furnish
information w/hich would enhance ;he. final assessmént of the skill analysis training program.

The test was prepared to be completed immediately following the implementation of the

95
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biomechanics refresher session. The material chosen for inclusion in the evaluation was based

on the terms, concepts, and principles on which the NCCP Theory Skill Analysis chapters
were structured. Several components of the teét were adapted from the NCCP level three
review activity and the final skill analysis competency test. |

The test consisted of 12 l_nultiple choice .questions. 7 short aﬁswcr questions, and 15
questions which requirend the application of the mechanical principles to a selection of skills.
The purpose of the test was to test the subjegts' knowledge of cdfnmon terms and their
understarding of principles and generalizations, as well as\?o test their. abilify to apply
principles to the }nalysjs of a number of different skills.

The su’bj‘écts iv}re told the quiz w;s merely a review activity deéigrged to give the
instructor some indic;tion of the amount of biomechnics knowledge they had retained. Each
quiz was matrked out of a ;6€al of 50 and converted to a percentage score. The tests were ‘

returned to the subjects with corrections made, however, the subjects were not provided with

the percentage score.

DESCRIPTION OF THE TRAINING PROGRAM

.

The development and arrangement of the components of the skill analysis training
program were described in Chapter IV. A detailed description of the objectives, outlines, as
: Y
well as the activities, handouts, and overheads for each session of thc FFT i’preSented in

.
Appendix 8: FFT Skill Analysis Training Program.

)
¢

DETERMINATION OF THE FIELD TEST FORMAT

L4

" Based on the results of the P'Fi' the following criteria for tge final field test format

were determined:

cn

7

1. A migjmum of 37 hours was required to cover the revised modules and the practical .
assiﬁm. . ”
. 2. The implementation of the training program during a university cou \ Which spanned

approximately f: ive' weeks and allowed for repeatéd exposure o the material was desired.
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3. The subjects chosen to partcipate in the Final Field Test should have a strong
background in Physical Fducation whyh included exposure to the area of biomechanics.
previous teaching or coaching cxpcn(uéc. and ananterest in the skill analvsis process.

4. The format s;]ould provide participants with a university credit. i

Permission to field test the skill analysis training program as a Senior undergraduate
’

course entitled Strategies for the Observation and Analysis of Modor Skills was obtained from

the Department of Secondary Fducation. The Department stipulated that the course be

conducted within the normal timelines of the Fall term and that the course provide a

minimum of 3§ hourgs of instruction. .

SUBJECTS

The Final Field Test was based on the information obtained from seven subjects
between the ages of 21 and 35. All of the subjects met the investigator's requirements
regarding background and previous experience in Physical Education, teaching angl coaching.
exposure to the area of biomechanics, an:d'an interest in the skill analysis process. Three of
the subjects were 4th year undergraduates in Physical Education with a special interest in
coaching. f\;—o of the subjects had previously completed a Physical Education degree and were
currently enrolled in the Education Faculty. The remaining sutzject was a Junior High School

‘ Physical Education teacher and a previous graduate of the University of Alberta. All subjects
had@rompleted the introductory biomechanics course offered in the Department of Physical

Education and all but one had completed Level 2 of the NCCP Theory Program. A summary

of the relevant experiences and background of each:of the subjects is presented in Table 3.

¢



T'able 3. Final Field Test Subject Information

SUBJEFCT ONF SUBJECT TWe
Post-secondary - B.PE (Athletic Training - B.PE (4th vear Coaching)
Fducation & Conditioning) - B.ED Completed one vear
Related - Intro. Biomechanics, - Intro. Biomechanics,
Course Kinesiology. Functional Kinesiology. Functional
Work Anatomy Anatlomy

- Advanced Biomechanics

NCCP - L.evel 1 Technical: - Level 1 Technical:
Certification Vollevball Tennis, Soccer,
Baseball

- Level 2 Technical:
Gymnastics, Hockey

-

PE Teaching - High School Student - N/A

Experience Teaching

Coaching & - High School Volleyball - Recreational &
Instructing - Recreational Racquetball - Competitive -Gymnastics
Experience - Club Hockey

- Recreational Tennis
- Club Track & Field

Officiating - Volleyball Referree - Hockey Referree

- Experience - Gymnastic Judge
Activiues 1. Vollevball 1. Gymnastics
Witk Which 2. Fitness Activities 2. Tennis
Most Famihar 3. Swimming 3. Volleyball

) 4. Golf 4. Soccer
5. Basketball S. Hockey




Table 3. Continued

v

SUBJECT THREF

SUBJFCT FOUR

Post-secondary

* B.PE (4th year Coaching

Education

Related - Intro. Biomechanics,
Course Kinesiology, Functional
Work Anatomy

N.C.C.P ’

Certification

PE Teaching - N/A

Experience

Coaching & - High School Basketball
Instructing

Experiencey

Officiating

Experience

Activities 1. Basketball

With Which 2. Volleyball

Most Familiar 3. Softball

4. Floor Hockey
5. Dance

.- B.PE
- B.ED (Completed 1 vear)

- Intro. Biomechanics,
Kinesiology. Functional
Anatomy

- Level 2 Technical:

Basketball

- High School Student
Teaching

- High School Volleyball
- High School Basketball

- Volleyball Referree
- Basketball Referree

1. Basketball

2. Volleyball

3. Track & Field
4. Baseball

5. Football
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Table 3. continued

SUBJECT FIVF

4’_

SUBJECT SIX

Post-secondary
Education

Related
Course
Work

NCCP
Certification

PE Teaching
Experience

Coaching &
Instructing
Experience

h

Officiating
Expertence

Activities
With Which
Most Familiar

- B.PE (Athletic Training
& Conditioning )

- Intro. Biomgchanics,
Kinesiology,

Anatomy

- Advanced Biomechanics

- Level 1 Technical:
Volleyball, Hockey,
Basketball

- Level 2 Technical:
Badminton, Swimming
- Level 2 Theory

- Junior High School
(S5 years)

- High School Volleyball
Soccer, Cross-country,
Basketball, Badminton,
Baseball, Swimming,
Wrestling, Team Handball,
Weight Training

- All Junior High School
Sports - Referree

) 5 |
1. Volleyball
2. Swimming
3. Basketball

4. Badminton
5. Hockey

- B.PE (4th year Coaching)
- B.ED (Physical
Education)

- Intro. Biomechanics,
Kinesiology, Functional
Anatomy

- Level 2 Technical:
Hockey
- Level 2 Thgory

- N/A

- University Track &
Field " h
- Club Hockey

1. Track & Field
2. Hockey

3. Soccer

4. Rugby

5. Football
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Table 3. Continued

- SUBJECT SEVEN

Post -secondary
Education

Related
Course
Work

NCCP
Certification

PE Teaching
Experience

Coaching &
Instructing
Experience

Officiating
Experience

Activities
With Which
Most Familiar

- B.PE (4th year Coaching)

- Intro. Biomechanics,
Kinesiology, Functional
Anatomy '

- N/A
- N/A

- High School Basketball,
Soccer, Swimming

- Volleyball Referree

1. Swimming

2. Basketball

3. Soccer

4. Floor Hockey
5. Volleyball

101
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Despite the subjects’ previous exposure to the area of Biomecﬁanics. the invésligalor
decided to initiate the course with the six hour refresher session developed for the PFT. This
decision was based on the need to ascertain that all subjects had an initial basic level of
knowledge in the area. The biomechanic review was not consid?red part of the skill analysis
training program and consequently its evalugu’o; was not one of the objectives of this study.
The inclusion of the biomcchaniés refresher session increased th; time requirement of the

| course to 45 hours.

Based on the feedback obtained during the initial mee@ with the participamS a

decision was made by the investigator to conduct the course from November 1, 1986 o

~

December 3, 1986. Specific dates and times were subsequently selected (sce Appendix 9: FFT

Course Schedule). N

FIELD TEST PROCEDURE

On Tuesday, November 4, 1986, the field test was initiated with a 75 minutgWelcome
to Slragegies Jor the Ob‘servation and Analysis of M\olor Skills Session. T:he first instructional
unit was implemented gmw-%f the program. The following two three hour sessions wers
dsvoted to the biomechanics refresher sessi.ons. The assignment of the "Biomechanics: Entry
Level Quiz" concluded the review sessions: On Tuesday, November 11, thp second
instructional unit which focused on the first stage of the pre-observation phase was presented.
Instructional units were sequentially introduced each session until November 27, The final
nine hours of the training program were devoted to the practical assignment. The course was
concluded on Dgcember 3.A échedule which details the FFT implementation of the

instructional units and the practical sessions is included in Appendix 11: FFT Course

Schedule.
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DATA GATHERING, EVALUATION, AND ANALYSIS PROCEDURES

-PVAL UATION DESIGN: The multiple baseline rescarc% design with probes was chosen for

its potential for achieving internal validity without reversing Lhe behavior of interest back to

pre-intetvention levels. In instances where a strong a-priori assumption of stability can be

made, or where the use of extendéd baselines may be reactive or impractical, the multiple

g

¥
probe technique has been recommended (Horner & Baer, 1978). The use of the multiple probe

I

o )
technique to minimize the possible deleterious effects of repeated test trials during baseline

conditions was considered essential in this invrestigau’on. Continuous testing would be highly

impractical in terms of the amount of course time devoted to experimental evaluation.

Furthermore, the extended baseline testing technique may have resulted in f atigl;e and
decreased motivation levels. Based on the results of the review of the literature a strong
apriori asssumption of baseline stability appeared justified. Anal;'tic comi)ctency appears 10 be
a*movement specific behavior that demonstrates improvement only after a period>6f training
or prolonged experience. 4

A-single subject multiple baseline research design with probes was used to evaluate the
relationshiﬁp between the intervention and change in skill analysis cbmpetency. The ultimate
criterion for judging the effectiveness of the skill analysis paradigm was the existence of ;1
positive change in skill analysis compeiency. A measure of skill analysis competency was
determined to be the ability to identify errors and de't’érmine the primary errors in a

)

performance. This was based on th;: contention that participants who were able to determine
primary errors would, as a normal extension of that abilfty, be able to form a remediation.
The measurement of skill analysis competency at the Diagnosis phase of the paradigm
provided the potential for a more .objectjx:e assessment of skill analysis than woulcﬁj
measurement at the Remediation phase.

‘The research design was used to evaluate each subject's ability to identif y errors and
determine primary errors from ‘video-tapeé performances of the gymnastic squat vault,

one-foot edging, and the lacrosse overarm pass. The dependent variable was the ability to
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identify ertors and determine primary errors. The independent variables in the study were
two, three hour guided practical sessions in which the gkill analysis paradigm was applied
firstly to the analysis of the gymnastic vault, and secondly to the analysis of the skating skill.
-The treatment was not applied to the lacrosse overarm pass due to time constraints. A causal
relationship between the intervention and the dependent variable was demonstrated if the
subject's performance changed when, and only when, the intervention was introduced. The .
baseline pﬁase of the study measured the subject's ability to identify errors and.determine the
primary errors from the video-taped performances of ihree different skills. The

post-intervéntion phase measured the subject’s performance on the dependent variable

following the sequential application of the skill analysis paradigm to each of the skills.

~

SELECi"ION OF THE TEST SKILLS: The vault, one-foot edging, and the overarm lacrosse
pass were seiected based on their suitability as closed skills with which the participants in the
study had limited experience as observers or analysts. Following the'; selection of the three

skills to be used in the research design, a theoretical model (Hay & Reid, 1872) was developed -
for each of the skills and the critical features were identified.(See Appendix 10: Theoretical
Models). The inf, ormation needed to conceptuaily analyze these skills was derived from a

review of the relevant literature and gleaned through discussions with experts in the field.

DEVELOPMENT OF THE TEST TAPES: Four ‘test tapes wcreAasscmbled f ron? ‘a selection of
performances of the¢ gymnastic squat vault, one-foot edging,‘a.nd the lacrosse overarm pass.
The performances selected for the test tapes were chosen from a total of 28 ‘high school
student performances of the vault, 38 university student pert: ormances of the skating skill,
and 34 high school studemT performances of the lacrosse pass. For each };erf ormance students
w&re requested to perform the skill to the best of their ability.-Student performanccs on each
of the tapes within each skill demonstrated a range of skill profi 1c1enc1cs The perf ormances

/

were selected to include examples of skills which varied in terms of the frequency, magnitude

* and types of errors.

’
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The skills were recorded using a Sony Video @amera. A unique feature of thfs system
was a rotating shutter which resulted in"the production of an image with a 1/500 exposure
time equivalent. The result was a very clear image with minimal blur between frames. Slow
motion and freeze frame analysis allowed for the visual inspection and verification of the
primary and secondary errors in each’of the performances. A list of the validated errors for
each performance was subsequently compiled. '

A total of 33 student performances were placed on the test tapes to fit a single subject
multiple baseline design séssion by session (Kniffen, 1985). The number of performances of
each skill were selected on the basis of the criteria of the probe design outlined in Chapter II.

- Each'single performance measure Was referred to as a probe. Therefore, the first test tape
included four ptobe measurements of the vauit, three probe me?.suremenis of the skating skill,
and two prob;: measurements of the lacrosse pass. Tape # 2 included five measurements of the
vault, four probe measurements of the skating skill, and three probe measurements of the
lacrosse pass. The third test tape included three probe measurements of the vault, five probe

measurements of the skating skill and four probe measurements of the lacrosse pass. Table 4

j
presents a breakdown of the number of 6erf ormances of each skill placed on each test tape.

Table 4. Number of Probe Measurements of Each Skill on Each of the Test Tapes

TEST TAPE # “AKILL #1 SKI)LL #2 SKILLV #3 TOTAL

1 4 3 1 2 9 .
y 5 4 3 12
3 3 5 4 12 v
TOTAL .12 12 9 33
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EXPERIMENTAL PROTOCOL: Prior to the start of each testing session the subjects were
given a chance to become familiar with the surroundings and objectives of the session.
Subjects were provided with an instruclionisheel that stated:

Following the three observations of each trial:

1. List the errors.

2. Beside each error indicate whether 1t is a primary error or a a secondary error.

3. If it is a secondary error stdte_ ‘lﬂl}e prin‘:‘ary error.

U‘m:er test conditions the subjects viewed three instant replays of each performance
projected ac normal speed onto a 20 x 30 foot screen. The subjects were given three minutes
in which to identify and record their responses in the booklets provided. Prior to each
projection of a skill performance the type of skill and the replay number was announcea. The
investigator did not provide any feedback/l any of l?le subjects’ performances following any

«

of the test sessions.

INTERNAL & EXTERNAL VALIDITY: Internal validity refers to the degree of certainty
that the manipulation of the independent variable is responsible for the observed chenges in
the dependent variable (Kratochwill, 1978, p. 11). Possible threats to the internal validity of a
multiple baseline across behavior design were idémified from the literature and included;
history, maturation, testing, instrumentation, instability, change in unit composition, and
r;:activity. The study under investigation is discussed in view of these threats.

The effects of history and maturation were not considered to be a threat to the
: !

internal validity of this study. The multiple baseline design reduced the effects of history by

L4

. . the inclusion of different baselines and by impleménting the interventions at different periods

in time.

-+

The effects of instrumentation were reduced by-using slow motion and freeze frame
analysis to validate the presence or absence of any errors in the video-taped performances.
Measurement of the dependent variable was determined by a comparison of the subjects’

responses on each probe measurement to the list of validated errors for that probe. .
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Furthermore, considerable care was taken to maintain the consistency of the testing
procedures and assessments throughout the experiment.

Instability also posed 'a possible threat to the internal validity of this study. Large data
fluctuations, parlicularl‘y' during the baseline conditions, can make the evaluation of the
intervention very difficult. The délerminalion of strong a-priori estimate of baseline stability
was initially established in order to incorporate the multiple probe technique and therefore
minimized this concern.

Testing effects through reactive measures occur when the measurement process itself
is a stimulus for a change in the dependent variable. The incprpqration of the multiple probe
technique reduced testing effects by eliminating the need f(gr ;ont'inuous measurement. In
addition, the testing context was very similar to the context in &(hich thesubjects had applied
components of the skill analysis paradigm throughout the training program.

Neither reactive intervention nor changes in the experimental unit composition were
considered to be a significant threat to the internal validity of this investigation. Both the
baseline and intervention phases of the study were on a sqict schedule. The deliberate
application of the intervention precluded réacﬁén to post 6r impeding changes in the baseline
data. The likelihood of any absence from the practiéal assignment was minimized by a heavy ,
weighting on the subject's total course grade. In any case, the subjects received the same
instruction regardless of the group cbmposition.

The external validity is defined as the extent to which the results of the study can be
generalized to other individuals, interventions, situationg, or behaviors. Questions are
frequently raised with regards to population generalization of single subject designs. "The
subject being invcﬁfigated cannot be considered to represent a random sample of some larger
population. Even if an assumption was made, there are not valid statistical procedures which
permit scientifically sound generalizations to be made" (‘Schutz & Goodman, 1982, p. 44).

~. Although the results of this study may provide suggestive evidence that the
intervention is worth applying to other populations, the f indings_’of this study @y only be

generalized to a similar group of sui)jects. An attempt to increase the generalization of the
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results was made by applying the same procedures to a number of different subjects. Direct
replication of the effects with seven subjects significantlyA increased the potential for the

external validity of this study.

Ecological validity refers to the extent to which situations compared in the cx;;e;imem
are representative of the situation to which the investigator wishes to generalize (Kratochvill,
1978) . Pertinent to the ecological validity of this study was the potential for generalization of
effects to other behaviors or settings. The criteria for skill analysis competency was the ability
to determine primary errors for the video-taped performances of four skills. Clearly, this.
behavior, assessed in a simulated context, represented only an indirect indicator of the
subjects’ analytic ability in the clini;al situation. Unfortunately the need to assuVeridical
judgement of the dependent variable, and the inability to adequately control and assess in the
real life context precluded the optimization of the ecological validity.

By a;sessing ahalytic prd( icieny in a simulated context the investigator is able to
control the range and frequency of performance errors played, thus ensuring
standardization of assessment conditions. (Hoffman, 1977, p. §)

Schutz & Goodman (1982) state that generalization to other behaviors may be made if
there is a r_xigh degree of congmency between lhe‘ tested behavior and the one to which the
generalization is to be made. Knif feﬁ (1985) found that the ability to identify critical features
and visually discriminate these features as correct or incorrect generalized from a simulated
setting to the real school gymnasium setting. However, hypotheses as to whether the rgsulls of
this study would ljave generalized are purely speculative in nature. )

Kratochwill (1978) identified ten factors which may pose a threat to the ecological -
validity of the multiple baseline design. Instability due to an incomplete or vague description
of the independent variable was not considered to be a threat. One of _;he objectives of the-
study was the development of .the independent variable. Consequently, the components of the
independent variable were clearly defined }and described in detail thrdughout the developmem
and implementation of the training program. ' ~

Due to the imposed constraints of th§ testing timeline and protocol it is unlikely that
the Hawthorne effect or pre-test and posttest sensitization evoked any significant threats. The

-
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effects of interaction of time of measurement and intervention, as well as of the interaction
of history and intervention were attenuated first, by repeatdd testing of the dependent yariable
and secondly. by testing following the completion of the intervention. The decision to focus
on the target goal from the diagnosis phase of the skill analysis process as a measure of skill
analysis competency waé based on the need to identify af objective dependent variable. The
measurement of the dependent variable was deemed both valid and reliable.

The referent generality, or range of possible outcomes for this study, was very small;
The application of the single subject multiple baseline design examined only the relationship
between the intervention and skill analysis compeléncy as measured by the ability to determine
primary errors.

-

A def ihite weakness to the ecological validity of this study ensued from the effects of
ex’pcrimentor bias. The investigator was intimately involved as the writer, developer, N
coordinator, éupervisor, and evalugtor of the study. The extent to which the investigétor
affected the pérformance of the subjects is indeterminable within the context of this .

N

investigation.

N

ANALYSIS ‘OF THE RESULTS OF THE SINGLE SUBJECT MULTIPLE
BASELINE RESEARCH DESIGN -

The performances on each probe measurement were examined to determine the
number of correct responses for both the identification of errors and the determination of
prima;y—errors. Measuremeni of the dependent variable was determined by a comparison of
the su”ects' responses on each probe measurement to the list of validated errors for that
probe. Each score was then divided by the total number of errors in that particular |
performance and multiplied by 100 to calculate the percentage of correct responses. The data
were displayed graphically over the course of the baseline and postintervention conditions. The
means scores for both the intervehu'on and baseline phase of each sk.ill were calculated. In (
a&dition. trend lines were fitted to the data by the least squares method (Parsonson & Baer,
1978). Differences between the phases were visually ir:spected for observable changes in level,

mean, variability, and trend.

\«
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SUMMATIVE EVALUATION AND ANAI YSIS OF THE TRAINING PROGRAM
In an attempt to acheive a thorough summative evaluation of the skill analysis
training program, a multi-faceted approach to da‘la collection and evaluation was aéopled.

Wolf (1979) stated that in order to evaluate a course and provide information that will lead to

the improvement of the instructional effort the following five classes of information need to

be addressed; initial status of the learners, learner performance after a period of instruction,
execution of the treatment, costs, and supplemental information. In order to obtain

information in the five classes outlined by Wolf (1979), seven primary sources were .

identif ied.’fflese included the compietion and discussion of assigned group and individual

activities, an assigﬁcd small group project, daily and summary journal entries, investigator

dailly joufnal entries, investigator's ihformal observations, a paper and pencil biomechanic
quiz, and a final practicalzassignmem. With the exception of the paper and pencil
biomechanics quiz and the experimental research design discussed in the previous section, all
information gathering tools ‘were successfully piloted in the PFT. A detailed descriptic;n of
each of these sources of information is provided in Chapter V. A summary of th; data
gathering tools and the analysis techniques associated with each of the five major classes of
information are presented below.

1. Initial Status of the Learner: Information collected via a subject vita determiped the
initial status of the subjects with regard to their éxperience and exposure to the skill
analysis process. The material was examined and summarized by the investigator. A paper

.and pencil. tesf: assigned immediately f ollowing the Biomechanics refresher session, was
used to determine a meésure of the subjects' initial theoretical ;ompetency. Each quiz
w§s graded and a score out of 100 determined. .

2. Learner Performance Following a Period of Instruction: The learner's perf ormance after
instruction was evaluated first by the achievement of the learner objectives associated
with the skill éhal_ysis target skills. The tools which were used to evaluate each learner
objective are presented in Figure 13. The participants’ 'resﬁon_scs to éach of the assi‘gxged
activites were diséussed and recorded. Any irllabilitics. to f:ompletcﬂa task, or comgoncm of .

2
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-task,'were noted. A subjective evaluation of the group projects was made by the

S .

m%étigilor*as outhned tn Chapter VoA descriptive analysis of both the subject and
mvt‘}lgalorﬁall\ and summary journal aneﬂ was completed to furmsh additional
quallf‘um'c information about the achxevcmem of the learner Ob]CCIlVCb Fvaluation using
a single%t multiple baseline research design was undertaken during the practical
assignmé‘ﬁiv to furnish information regarding the learner's performance following the
apﬁhcallon(‘g the skill anlysis paradigm. The data was displayed graphically and visually
analyzed fer dbservable changes in the intervention and baseline phases.

Execution of the Treatment: Monitoring the implementation of the treatment involved
gathering information concerned with the way in which the program w;;s carried out. An
analysis of the daily journal entries and investigator observations provided a comparitive
check between the theoretical study an.d the planned training program.

Cost: A record of the costs, both 0t‘emporal and monetary. associated with the
development and implementation of the training paék&ge was maintained. Any costs
related to the rcs;zarch design were maintained. separately. Following compietion of the
‘ course the tqtals were calculated and used to consider the social‘validity of the training
program intervention.

Supplem?mal Information: Supplemental information such as reactions, opinions,

concerns etc... was gathered from the subjective analysis of subjects’ journals,

investigator journals, and informal discussions. .
.;“' [ . L

THE SYNTHESIS OF INFORM;ATION NEEDED TO ADDRESS THE STUDY

RESEARCH QU.ESTIONS

Following the collection of the five classes of information, the results were

svnthesized. The final assessment of the skill analysis paradigm and the training program was

made with respec? to the main research questions stated in Chapgr I.
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Ind the training program evoke a positive change in skill analysis competency?

The ability to identify primary and secondary errors was identified as a measure
of skill analvsis competency. The application of the single subject multiple baseline
resarch design to the final practical assignment provided the information necessary to

address this question.

LN
Was packaged intervention successful in changing teacher/coach analysis skills?

The appropriateness of the treatment v:/as determined in view of its experimental
and therapeutic criterion. The experimental criterion was detgrmined from information
derived from the empirical test of skill analysis competency. The lhcrapchtic criterion
addressed the applied significance of the intervention. The information needed to address

this criterion was derived from the subjects’ and investigator's journals, achievemnent of

the learner objectives, and the cost analysis.

Was the training program a functional means of building analysis skills? ‘

The practical implementation of the training program, as well as its success in
founding analysis skills, was determined through an analysis of the results from the final
practical assignment, completion of class activities, and the recorded and summary entries
made in the subjects’ journals.

What variables impacted‘on the intervention procedures?

The source of information which recorded modifications that were made during
the implementation of the training program, or that expressed probleins or concerns with
the training program, were the subjects’ and investigator's journals, and informal

observations and discussions.

What are the difficulties, constraints etc... involved in training Physical Education

students, coaches, and teachers to analyze performances of gross motor skills?
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The‘analysis of both the subject and investigator journals from both the PFT and

the FFT furnished the information needed to address this question.



Chapter VIII
ANALYSIS OF DATA AND DISCUSSION OF RESULTS

The purpose of the final field test was to implement and evaluate a training program
designed to promote teacher and coach skill analysis competency. Seven subjects were exposed
to the intervention procedures described in Chapter VII. In addition, a single subject multiple
baseline research design was used to determine the efficacy of the relationship between the
application of the skill analysis paradigm and a change in skill analysis competency .

An analysis and discussion of the f indings are presented under the following headings:
(a) initial status of the learner, (b) learner performance following a period of instruction, (c)

[excculion 'of the treatment, (d) cost, and (e) supplémemal information. The final section of

this chapter is devoted to the synthesis and discussion of res'ulls as they relate to the research

questions that were identified in Chapter I.

INITIAL STATUS

‘A s'ummary of tlhé initial status of ‘each of the subjects with regard to their teaching,
coaching, participant, and officiating expericnc;es, as well as their previous exposure to
biomechanics and skill analysis as subject areas, was presented in Table 3. An analysis of the
results highlighted the extc;xsive sports invoivement of each of the participants in the study.
All of the subjects were active as coaches of recreational or competitive athietes. During the
course of the study Subject Two a‘nd Subject Six were coaching at 'the University level. Only
three of the subjects had any previous teaching experience. For Subject One and Subject Four
the teaching experience consisted of a four week student practicum. Subject Five was
employed as a full time Junior High School Physical Education teacher. All of the subjects
had chbleted a one semester course in Biomechanics, Kinesiology, and Functional Anatomy
at the University of Alberza. In addition, Subject Two and Subject Five indicated that they ‘
had also completed the Uniyersity of Alberta advanced biomechanics course. The subjects'
responses to the biomech_anié paper and pencil quiz were graded out of 50 and converted to a

percentage score. The group average was 74% with a standard deviation of 17%. Table 5

115



116

presents the results grouped according to the various components of the quiz.

Table 5. Results of the Biomechanics Quiz

SUBJECT MULTIPLE SHORT PRINCIPLES TOTAL
‘ CHOICE ANSWER
/12 /16 /22 /50 %
1 10 16 20 46 92
2 12 15 22 49 98
3 9 11 17 36 12
4 10 12 19 32 64
5 10 - 13 2 25 50
6 9 12 11 32 64
7 8 11 12 31 62
[
MEAN 9.7 12.9 14.7 35.9 71.7
STANDARD 1.6 20~ 69 . 8.6 17.3
DEVIATION

PERFORMANCE FOLLOWIN(‘;' A PERlbD OF INSTRUCTION

The learner's performance following a period of instruction was evaluated first by
their achievemnent of the learner objectives aséociated with each of the skill analysis target
skills. These findings are reported and discussed in relatéon to céch of the learner objgcaves.
The use of a single subject multiple baseline research design furnished additional information
concerning the learner’s performance on the anélysis of novel skills following the application

of the skill analysis paradigm.
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IDENTIFICATION OF CRITICAL FEATURES
.1 realize that the critical features are inflexible parts of a skill. Any modification to
the critical features directly affects the performance...These features are the very
thing a coach/teacher should be focusing on. I was also surprized that in the past I
had been trying to correct errors that were not critical features they were in fact
secondary to the fact or were an expression of style. (Subject Three)

As part of the movement analysis instructional unit each of the subjects was led in

succession through a series of steps based on the Development of a Theoretical Model (Hay &

Reid, 19§2). The process culminated in the ide&gification of critical features for four
fundamental skills. Small group and class activities'were associated with the determination of
the performance criterion, the simplification of the performance criterion, the determination
of the mechanical constructs, flnd the identification of the chitical features. In addition,
subj'ects were provided with the opportunity to integrate and apply the procedure involved in \
the identification of the critical ‘fealures to two novel skills as part of the final practical g
assignment.

All of the subjects were able to complete the activities and final practical assignment.
Several of the subjects indicated in their daily journal entries that they felt that some of the
movement analysis steps were difficult and required additional practice. Subjects Three, Four,
and Five all expressed some difficulty with thé determination of the performance criterion for
skills which were measured subjectively.

Subject Four was the only subject to state that the defermination of the mechanic;l'
constructs presented a probiem, although Subject One and Two both suggested that the ability
to determine the mechanical constructs was highly dependent ‘on an understaﬁding of the
theory and application of mechanical principles. The overall positive results of the
biomechanics quiz and the previous experience of the par{tic'ipants would support the general
lack of concern for the complexity of the task. Howevei. by contrast, the investigator noted
that the subjects appeared overwhelmed by the demands of determining the mechanical

constructs. The results of the study provided no explanation for this discrepancy in the

findings.
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The first step in the practical assignment was the identification of the critical features
for a novel skill. Each of the subjects made use of the resource materials provided and drew

from the knowledge of the group expert in order to complete the movement analysis phase,
B ;
The critical features were then pooled and discussed in the ensuing discussion. No problems or

concerns were noted.

Subject One and Three stated that they noQ realized that in past analysis experiences
they had often looked for the wrong things. Subjects One, Two, Three, Five, and Six all
sla}_g:d that they would incorporate the method that was presented in the training program for
the identification of critical features in futurg analyses as it provided a c;lear and systematic

approach to a task they considered key to the success of the coach.
\

N

IDENTIFICATION OF THE FACTORS WHICH AFFECT THE PERCEPTUAL
PROCESS AND OTHER RELEVANT CORRELATES .

I believe it is very important to look at constraints because not everyone is built the
same, thu€, what might be possible for one person might not be possible for another.
If you do not take into consideration individual differences, and recognize them, in
some cases it will be very frustrating to the igdividval you are analyzing because they
will never satisfy your expectations... An important point that the instructor brought
up was that an individual car modify their style but they still include all the critical
features when performing the skill. An example that comes to mind is when I am

, coaching the tennis serve to jupiors. Many of them try to serve like John MacEnToe

but what they are copying is not the gritical features but instead-his style.
(Subject Two) ’

Th\e second instructional unit, the identification of the indirect and direct constraints
on an observation experience, was associated with the recognition of the f actofs which alter '
the observer's ability to perceive movement as well as the factors which place constraints on
the performer. The instructional unit did not include any assigned activities but did involve
the group in a guided discussion. None of the subjects expressed auy difficulty understanding
the material that was presented. All subjects participated in the discussion and provided
relevant exam‘ples from their cbaching experiences. ‘

During the introductory mini-lecture the investigator requested that throughout the ,' &

training program the subjects consider the suitability of dealing with the indirect and direct

‘constraints immediately prior to the development of an observation plan. Both Subject One
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and Subject Two stated that the consideration of the factors which alter the petceptual
process and- the constraints on the performer should be dealt with immediately following the

identification of the critical features. They felt that this step set the stage for the observation

~

process.
Examination of the subject journal entries and the recorded observations of the
investigator which focused on the video project and the practical assignment lent support to
the subjects' achievement of the learner objective. All of the subjects indicated that they had
considered possible constraints by their choices of the project design oblions. For exzimple,
Subject Two énd Subject Four determined that an ideal contrast would be produced by
dressing the performer in white and setting up a dark green background. Subject One -
expressed coﬁcern about the number of visual distractions that were present in the taping
area. As dcemcd‘ essential by Barrett (1979) the subjects recognized the need to shift their
focus to the complexities of the perceptual process.
With so many things in the backgound to throw the concentration off, it was also
very important that\we made sure that there were no signs in the way or vents on the
wall, etc... that made the eye deviate from the performer. (Subject One)
S;:veral of the subjects indicated that the test tapes also Posed constraints on their
perception and required that they make adjustments.
The plan also prepared us for the constraints in the videotaping, for example we

didn't see the approach so we had to adjust and prepare ourselves appropriately.
(Subject Three) . T

DEVELOPMENT OF AN OBSERVATiON PLAN AND RECORDING FORM

Subjects completed group, small group, and individual activites which addressed the
examina‘tion and selection of critical features and predictive features, and the discussion of
scanning and position strategies. The attainment of the learner objective was measured by the
subjécts' ability to complete the activities associated with each of the components of the plan .

‘ and to incorpdrate these com; ents into a specific observation plan.

\
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"Despite the revision and expansion of the section dealing with predictive features, the
topic still provokcd,a{ mixture of positive and negative reactions. Only three of the subjects
provided indications i\ their recorded journal discussions that they could use the identification
of predictive features 10 facilitate pe;cc\ptual organization. The following quote provided an
example of how Subject One addressed the concept.

Also I should not get too caught up in the predictive features of the performance and
let them become apparent to me naturally...ie. don't go out of my way looking for
them. There are many subtle and explicit things that may happen in a performance
that I observe that will eliminate the necessity to watch any subsequent activity as the
performance has been affected too much. 1 should then simply button my lip, refrain
from feedback, and ask the performer to begin again. (Subject One)

Subject Two provided an interesting discussion which suggested that as a result of his
analytic experienice with gymnastics he was able to cue in on certain predictive features. The
ability to detect predictive features became particularly important when he was forced 0
analyze a skill while simultaneously spotting the performer. The less than ideal viewing
position made it impossible to observe the position of various body parts. Consequently,
predictive features were identifed and observed to furnish information about the critical
f eatures. This ability supported the suggestion made by Newston (1976) that skilled observers
may adopt monitoring priorities such that the appearance of a given feature ind&ales a critical
feature is about to change. | -

Subject Tharee stated that the group activity which required the identification of the
predictive feafures for the cartwheel actually helped to clarify the coneept of critical features.
Unfortunately, the subject does not provide any further éxplanation on how the activity
served to clarify this concept.

Subject Four recorded that she experienced problems grasping the distinction between *
a predictive feature and critical feature. The investigatSr noted that Subjects Fi;'e, Six, and
Seven appeared confused during the presentation and subsequent discussions, Examination of
the journals for thesq subjects did not provide any additional ifx_si—g_hts.

' Difficulties that\yere experienced throughout the prgsentation of this section during
both the PFT dnd ‘e suggested that either the concept had not been effectively dedlt

with or it did not belong in the skill analysis paradigm. Whether the identification of

{
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predictive features is a topic that is more appropriaie for a program dcsigned to refine the
analysis techniques of more experienced observers remains unclear.

The subjects demnnstraled positive reactions to all-other act.iviu'es in the planning for
observation instructional unit and were able to integrate the conponents during the
dejvelopmem of an observation plan and recording form. .Smal] groups of two and three
worked together to develop an observation plan as ‘part of the assigned video project. The
decision to include a particular strategy or component in the plan was based on discussions
among the group members and was subsequently justif ied to the class. An example of one of
the observation plans and recording forms that was completed and distributed to the class is
presented in Figure 14.

Eath of the subjects distussed the impact that the observation stage had had on their
understanding of the skill analysis process. Subjects One, Two, Three, and Five all stated that
they would incorporate the approach in their future coaching experiences. Subjects Three,
Four, and Seven stated that they initially found the development of an observation plan and
recording form a confusing and time consuming task. The final practical assignment provided
an opportunity for the subjects to develop observation ‘plans for two additional skills. The
additional practice opgortunities were greatly appreciated and served to simplify the process.

The overwhming positive response (o the planning for observation stageof strongly
supports the work of Barrett (1979). Barrett found after examining the responses of 30
undergraduate physical education students, that the principles of planning and positioning

were considered patamount to the success of the observation process.

DETERMINATION OF AN ACCEPTABLE RESPONSE RANGE

The ability to determine an acceptable response range was gauged first by the
complétion and discussion of an assigned homework activity. Snbjects were required to
produce a pictorial representation of an acceptable rcspbnsé range for a number of different
critical features. Both Subject Six and Subject Seven were unable to comple;e the activity on

their first attempt. Subject Six-explained that when he was analyzing a skill he had never

.
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range of response, he always compared the observed response to an

considered the no

ideal.

I found Thard}o picture in my mind the range of resPonse in a skill which [ was
familiar with. I could only picture in my mind what | thought to be the target or
optimum response. I felt, and I am still not totally convinced, that you should not be
shooting for the optimum performance. (Subject Six)

All of the analytic experience for Subject Six was centered on highly skilled athletes
for whom he was attempting to make vefy small technique refinements. It is possible that he
would approach the process quite differently were he to work with novice performers. During
the discussion that followed Subject Six completed the activity producing a series of stick
figure drawings that clearly indicated thé determination of an accepﬁble response range. A
copy of these drawings is presented in Figure 13. :

Subject Seven stated that she had simply misunderstood the activity and offered no
further explanation for her d{f ficulties. The activity was subsequently completed and
submitted. . ) N

One of the objectives of the instructional unit which focused on the determination of
an acceptable response range was to stress that the formation of a mental image, which

highlights the specific positions of critical features, may be an importam determinant to the

success of ‘the analysis process. Examination of the journals indicated that this objective had

been met. The comprehension of this objective was best expressed by Subjects Three and One.

I also realized the importance of an acceptable response range. First, it is impossible
to come up with an acceptable response range unless you have used mental imagery
first. An acceptable response range is necessary for feedback. Basically, if you are
trying to observe a skill and evaluate that skill, you must have a mental image of the
critical features. (Subject Three) .

Through this activity the importance of a mental picture came through to me. It is of
critical importance to majg sure that the observer has a mental image of the skill and
its stages and critical featuffes, then assesses the performance against the picture
which is an ideal or within an acceptable response range. (Subject One)
All suqucts determined and discussed the acceptable response range they had selected
in the assigned pmJects Despite the provision of very httle mformauon regarding the .
performers who were used to demonstrate the skills in the final practical assignment, sub]ects

still included ad acceptable response range in the developed observation plans. The subjects

~
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reactions to the practical experience provided additional proof that the objective had been
internalized.
I found that even though I had determined an acceptable responsce range for the
squat vault, I raised and lowered my expectations throughout the different trials. |
could tell that certain performers, even though they were not at a high level could do
better and I found mvself being a bit harder on these individuals. (Subject Onc)

Subjects One, Two, Three, and Four all indicated they would continue to

pre-determine the acceptable response range in future analysis experiences.

ADQOPTION OF OBSERVATION STRATEGIES
I am actually applying much of what I have learned in my present experiences as a
coach at Ross Shep. | find that | am going through the stages in the skill analysis
model and keying in on the essential critical features. There used to be so many
stimuli that I was trying to see. Now | simply key in on certain things. find the right
angle and perspective for the viewing and watch a few times to make sure that what |
am seeing is what | am seeing... making sure that there are no constraints that would
interfere with my observation. (Subject One)

There is evidence to suggest that expert observers adopt monitoring and filtering
strategies to extract the relevant information from the performance of a motor skill. Analysis
of the completed group projects provided evidence that the subjects had adopted the .
observation strategies presented in the instructional unit. The purpose of the group video
project was to develop an observation plan and recording form for an assigned skill then use

the video camera to simulate the eye of the observer. Consider, for example, the following

components of the observation plan developed for the cartwheel by Subject Four.
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SKILL: Carntwheel

Critical features Position Scanning Strategy
1. Extension of the knec Side View Focus
2. Downward swing of arms Front View Focus

To adopt the observation strategies set out for the above critical features the video
camera was first positioned at right angles to the plane of movement. The zoom control on
the lens was used so as to focus only on the knee of the push off leg. The camera was then
positioned facing the plane of motion. Again the zoom/fens was used, this time to focus on
the arms as they were swung down towards the mat. Through the presentation of the projects
all of the groups demonstrated that they had adopted the observation strategies specified in
their observation plans. Analysis of the journal entries associated with the final practical

.

assignment provided additional support for the attainment of this learner objective.

IDENTIFICATION OF THE PRIMARY AND SECONDARY ERRORS
One thing that I realized today was my past mistakes on feedback. I realized that |
was trying to correct secondary errors (results of primary errors) instead of the
crucial primary errors. For example, I would tell my athlete to put more backspin on
the ball when shooting, the backspin however is a secondary errors. It results from a
precurser of the wrist extension. (Subject Three)

Two activities were used to assess the ability of the subjects to identify primary and
secondary errors. The first activity was a component of the Diagnosis instructional unit and
required the participants to determine the discrepancy between the performance recorded for
the video project and the desired response. Each of the subjects first determined the type of
error according to the format described in the Hypothetico-deductive Decision Making Model
(Hoffman, 1982). Any of the errors that were deemed to be a result of incorrect technique
were further examined in order to determine the primary and secondary errors. While each of

the groups were able to provide positive results on this task the subsequent analysis of the

journals indicated that each of the subjects had eiperienwd‘ some initial difficulties. However,
gt
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Subjects One, Two, Three, and Five all stated that the group activity was successful in solving
their problems in understanding the distinction between a primary and secondary error.

Examination of the recorded journal entries associated with the final practical
assignment indicated that Subjects One, Two, Three, and Six all found the identification of
errors and determination of the primary errors in performance casie following the
development of an observation plan.

Subjects Four and Seven did not provide any evidence to suggest that the Diagnosis
unit had been understood. Subject Four recorded that she felt confident identifying the errors
in a perormance but was unable to distinguish between the primary and secondary errors.
Subject Seven provided no discussion whatsoever.

The determination of the primary errors in a performance is a difficult 1ask‘and ;
requires the integration of the entire skill analysis paradigm. It is the belief of the investigator
that a greater number of examples and activities would have enhanced the participants grasp

of this objective.

RESULTS OF THE SINGLE SUBJECT MULTIPLE BASELINE RESEARCH DESIGN

The results of the study are presented und;:r the following subheadings: (a) level, (b)
mean, (c) variability, and (d) trend. Graphic displays of the data are ;)resemed in Figures
16-22.

Level

The sequential application of the skill analysis paradigm 1o skills #1 and # 2 resulted
in consistent positive increases in the level of the percentage of correct responses for six of the
seven subjects. The level increases were most evident on the identification of errors. Increases
in the level of the percentage of correct responses on skill #2 and skill #3 were also
associated with the application of the treatment to :.,;s:‘kill #1. No significant or consistent

changes in the level were observed for skill #3 ollowinglthe treatment to skill #2 (refer to

figures 16-22)
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o>
A positive change in level from the last probe measure of th baseline phase of Skill

#1 to the first probe measure of the ;)osl-imervemion period was demonstrated for all

subjects for the identification of errors. This increased level ranged from a 4% to a 41%

improvement. For all but two of the subjects the increase in level for the determination of

. primary errors showed a similar pattern but slightly less improvement. Subject’ Four

demonstrated no change in the ability to determine primary errors. This finding was supported

A J
by her journal entries which stated an inability to discriminate between primary and secondary

ertors. Subject Seven decreased the level for the DP by 1%, however, this was followed by a

similar slight increase in the subsequent probe measurements.

APPLICATION OF THE SKILL ANALYSIS PARADIGM TC SKILL #1: Following
intervention on Skill #1 a positive change in level for Skill #2 was also observed for all of
the subjects on both the IE and DP. The increase in level for f ivcrof these subjects was equal
to 13%. Subject Six and Subject Seven displayed a 25% and 50% increase rcspectively.' The
instructional period on Skill'#l resulted in a slight increase (mean = 11%) in level for
Subjects One, Two, Five, Six, Seven on their IE performance for Skill #3. With the exception
of Subject Six each 6( these subjects also demonstrated a slight (mean = 10%) positive
change on DP. Subject Three and Four decreased oh both IE and DP following the
intervention on Skill #1. A number of authors have suggested that generalized changes
introduce ambiguity in the inference of a causal relationship (Cuvo, 1979; Kazdin, 1973;
Kazdin, 1982; Kazdin & Kopel, 1975). The choicé of fesign for this investigau'oh was based
on an a-priori assumption of independence among bghaviors, or in this case among different
sport skills. The results of a study cbmpleted by Kniffen (1985) found that the ability to
identify critical features and to visually discriminate these features as correct or incorrect
improved only following instruction on the sﬁecif ic skill. The review'_of the literature provided
strong support for this assumption. The concommitant chazzc;i: the untreated va‘riables

may, therefore, have been due to a number of extraneous faCtoss. Increased familiarity, gnd !

decreased apprehension concerning the test procedures and objectives during the second test

A

[N

’



137

session was highlighted in the subscquent review of the subject and investigator journals and

is suggested as a possible confounding factor.

I have always had trouble enlermg‘lﬁto areas which I have not researched aiot and 1
find that I feel very uneasy when 1 ain hot prepared for something. I was not
familiar with all the skills and found it'wery difficult to key in on the things which
were errors of performance. | supposc you could say that I was distracted by various
other things, ie. body proportions of the person (performer), the other class
members sitting around me, the test atmosphere with the timings etc. I actually
worked this session into something that it was not, and am embarrassed about it.

(Subject One)
APPLICATION OF THE SKILL ANALYSIS PARADIGM TO SKILL #2: A positive
increase in the change in level from baseline to the post-intervention condition for Skill #2
was demonstrated for all subjects on both IE and DP. Increases ranged from 8% to 51%. For
four of these subjects the increase in the IE was greater than the increase in the DP. For all
but Subject Six and Subjeét Seven the increase following the intervention on Skill #2 was
greater than the increase immediately following thc inter?éqtion on Skill #1, lending further
support to the effects of the intervention. For ;ix of the sev\en cases, the.shift in levels (mean

IE = 29%, mean DP = 23%) were greater than would be expected from ordinary fluctuations i

in performance. .
Folliowing the second intervention three of the subjects dispiaxed a negligible (2%)
increase in level on IE for Skill #3. Subject One and Subject Six displa&gd no change in level
‘\/\wllile a slight decrease in level was evidenced for Subject Three and Subje\c\:t_Seven. Qn
increase in level for the DP was observed only for Subject Two. Subjects Or\x\ef-sfour and Six -
remained constant while the level \for Subjects Three, Five, and Seven decreasea\hp to %18%. It
is interesting to note that the i;stmctional period on Skill #2 produced no clear 'or‘consistent\
. positive changes in the level of any of the subjects' performances on Skill #lk. If the -
covariance that was exhibited between skills following™ tge intervention on Skill #1 had been
due to interdependency of the skills, one would expect to have had these effects repeated
following the intervention on Skill #2. ' , Y

. Confusing results were obtained for both Subject Six and Seven. The change in A

Y

performance for Skill #2 was increased relatively more following the intervention on Skill #1 °

then following the _intervéntion for Skill #2. Despite this conf using result the at;solutc level
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following intervention on Skill #2 was greater for both the subjects. The change in baseline
level for Subject Six immediately following the intervention on Skill #1 can perhaps be
attributed tb the existence of an unexplained ex[rehe value for | at particular probe measure.
However, this does not explain the resulis found for Subject Segjl
Foi' four of the subjects the change in lew;el in the post intervention period.of both

Skill #1 and #2 was temporary. The initial abrupt changes immediately following
intervention for Subjects Three. Four, Six, and Seven subsequently faded. Kazdin (1982)
stated that data reflecting changes of this nature suggest an initial treatment effect that is
later éounteracted by more powerful competing contingencies. With few exceptions in the
post-intervention period for Skill #1, the decays in level occurred during tire final probe
measurements of the third testing session. Subjects completed these tests between 10:00 pm
and 11:00pm on the last day of the term. The effects of fatigue and lack of motivation may
-well have intruded on their perf ormat:ces. This was rcﬁected by the excerpts of two of the
subjects.

1 found that I was grasping to find things that were wrong with the performance and

was not observing as critically as I could be. My eyes were tired of focusing on

certain spots and I then found myself actually seeing less. Perthaps 1 was becoming

tired and not watching as well as I should be. (Subject One)

There should be less demonstratichs as after awhile I found it hard to concentrate.
(Subject Three)

:\
The above quotes support the suggestion that fatigue may have caused the fade in
level following intervention. The results of this study do not, however, rule out the possibility
that the negative change in level may have resulted from the inclusion of a weak treatment or

- that insufficient time was devoted to the application of the skill analysis paradigm.

-

Mean
The subjects average ability to identify .errors and determine the primary errors in Lhc’

video-taped performances was very poor dpring the baseline conditions for _all three skills. All;\

subjects dcmonstr;ted a markéd incm;se (mean = 25%) in the mean from baseline to

intervention conditions for both IE and DP for Skill #1 and Skill #2 (refer to Figures

-
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16-22). The increasc in means for both the s.kills was slightly greater for IF than for DP.
Table 6 presents a comparison of the means for cach phase, each subject, across skill.

Subject One and Two displaved a marked increase in the mca’n from baseline periods
to lh‘c postintervention periods (greater than 30%). Subjccls. Three, Four. Six. and Seven aiso
showed this distinct increase for the means for IE but displayed far lower means for the DP.

A marked increase (greater than 30%) in the mean values on both IE and DP
following intervention on Skill #2 was observed for Subject Two. Subject Five also
demonstrated a dramatic increase for IE but slightly less for DP. The mean values for the IE
were greater than the mean values tor the DP across all skills. It is interesting to note that -
Subjects One, Tavo, and Three had previouslv indicated in their journals that they understood
the distinction between _@he primary and secondary errors. Of the seven subjects these threc
exhibited the least range in the mean percentages for the idenlificau'on'of errors and the
determination of the primary ertrors.

‘A comparison of the baseline averages across the three skills illustrated that higher
values were obtained for both Skill #2 arrd # 3. The greater values may be attributed to the
slight increase that was displayed during the baseline periods immediately following the
intervention on Skill #1,

In several instances the means reflected more marked effects than were actually
warranted. Fo‘r example, the presence of extreme values in the data for Subject Six on the
post -intervention pcriod of Skill #1 significantly increased the mean value for that phase.
Examination of the mean values during the post-intervention phase of Skill # 2 for Subject
Three, Five, and Seven indicated thal the treatment had a significant effect on performance.
However, f urther analysis reyealed that an abrupt downward trend and subsequent overlap on
the final data points limited the validity of the conclusions drawn regarding the significance of
the means for these subjects. The mean values ‘for Subjects Three and Four did not reflect the
high variability exhibited during the post-intervention periods.

It is interesting to note that Subject Two displayed the greatest incre‘ése in the mean

for Skill #1 following intervention and was the only subject with previous experience as an
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observer or analyst of the vault.
Variability )

In general, minimal variability (range less than 10%) was exhibited during the baseline
phase for all three skills. A slight increase in the baseline variability for' five of the subjects
on Skill #2 was associated witp the application of the skill analysis paradigm to Skill #1.
Variability increased significantly during the postintervention periogd on skills #1 and # 2.

The variability in the identification of errors and the delejr&nalion of primary errors
for the video-taped perforthances of Skill #1 during the baseline period was minimal. Subject
Six actually displayed zero variability for both dependent measures while Subjects Two, Three,
and Five displayed zero variability only on the ability to determine primary errors.

Data collected during the baseline phase of Skill #2 were somewhat less stable. Only
Subjects One, Two, and Three exhibited minimal variability through out the baseline period
for both IE and DP. Immediately following the intervention on Skill #1 the:baseline measures
for Subjects Three, Five, and Six demonstrated a slight increase in variation. The performance
of Subject Seven displayed progressively larger fluctuations immediately following the
intervention and sharply contrasted the minimal variabiliiy exhibited in the baseline data for
Skill #1. The large regressions in the performance of Subject Seven suggested that extraneous
factors operating through out the baseline period should have been identified and controlled.
The inconsistencies in the results of Subject Seven may have been due to a state of extreme
fatigue and stress that was displayed throughout the testing period: .

Subject Four demonstrated a stable baseline for the dcter‘mination of primary errors
on Skill # 2 but marked variability thrqugh out the baseline period for the identification of
errors. Differences as high as 30% were observed between measures. Similar high leaps were
exhibited in the data of several other subjects. Examination of the odd measures was
undertaken to determine if there was any relation between the high scores and the npmber of
performance errors on Ilat particular probe measure. A sybject who had by chance responded

hich had an extremely low number of errors would have received an

3

correctly to a measure

t
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al;normally high score. There did not appear to be any consistent relationship between the
number of performance errors and the extreme leaps. Only Subject Four demonstrated a leap
during the baseline period on Skill #2 that may be explamned by a probe measurement with a
particularly low number of validated performance errors.

All subjects maintained a somewhat low and stable performance percentage during the
bascline for Skill #3. This was particularly evidenced by Subjects One, Two, Three, and Six.
Subjects Four and Seven displayed slight variat;ility. The stable baseline displayed by Subject
Five was disrupted by a 20% leap immediately following the intervention on Skill # 1 and then
returned to minimal variability. This leap corresponded to a similar leap in the baseline data
for the same subject on Skill #2. Overall, the fluctuations displayed during the baseline
period for Skill # 3 were small in magnitude.

In general, far greater variability within the subjec't's perf.ormance on both the
identification of crrors.and the determination of primary errors was observed following the
instructional periods on each skill. Subject Two and Subject Seven displayed fairly stable
positive progress inmediately following intervention on Skill #2. Subject Five also
demonstrated stable performance but with little increase in the actual performance percentage.
Stable positive progess up to the fifth performance \measure was observed for Subject Six. The
graph then displayed fluctuations in both the IE and the DP for the remainder of the
post-ix;\ttrvention phaée. Subject Four and Subject Seven's performance was erratic
throughout the post-intervention periods on Skill #1.

Following intervention on Skill # 2, Subjects One, Two, and Four displaycd relatively
stable performances. However, of these three subjects only Subject Two demonstrated a
positive progression. Greater variability in both the IE and the DP during the

post-intervention phase of Skill #2 was evidenced by Subjects Three, Four, and Six.

Trend

The analysis of the change in trend following intervention on Skill #1 reflected a

- positive change in the direction and magnitude for three of the subjects. Two of the subjects

A
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#

displayed no change in the trend. Following intervention on Skill #2 only two of the subjects
demonstrated a positive change in either the direction or magnitude of the trend. For the
remaining subjects a zer(; or slightly positive trend during the baseline period was changed to a
negative trend line following intervention.

Analysis of the tendency of the data to show systematic increases following
intervention resulted in a number of unexpected findings (r'efer to Figures 23-29). Only
Subjects Two, Six, and Seven demonstrated a positive directional change in the trend for the
IE and DP from the baseline period on Skill #1 to the post-intervention period. Subjects
One, Two, and Six demonstrated a change from a zero trend o a positive trend on DP.

Subject Three and Subject Five both went from a zero trend on DP during baseline to
a negative t’rend following the intervention. For Subject Three the data were highly variable.

Bolk; Subjects Oﬂe and Four displayed very slight if any change in either the direction
or slope of the trends. Subject Four displayed slightly negative trends in bqth phases on Skill
#1. Th'e trend for Subject One was very close to zero both before and after intervention. A
mere continuation of the trend accompanied by a difference in the mean performance for pre
and post-intervention periods would not be cause to conclude that the intervention had an
effect (Schutz & Goodman, 1982). However, in each of these cases the continuation of the
trends was accompanied by a significant increase in the level and the mean.

Inconsistencies in the trends following intervention on Skill #2 were as prominant as
the increases in the variability exhibited following intervention. Only two of the subjects
displayed a positive change in trend for IE and DP following the intervention on Skill #2.

This change in trend was most dramatic for Subject Five who went from a zere baseline trend

to a sharp positive trend following intervention. The trend for Subject One appeared to be

»

'ff ected very little by the intervention. In both phases the direction was negative with a slight

—

K

slope.

A dramatic change in the direction of the trend lines was evidenced in the

) performance of Subjects Three, Six and Seven. Upward sloping lines during the baseline

period were changed to downward sloping lines f ollowigg the instructional phase. With the |
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exception of Subject Seventhe downward trends were also accompanied by high variability.

y not neceséarily

anges across one or two of the baselines
of the intervention

an overall conclusion depending on the magnitu
zdin, 1982, p. 265)

Ambiquity of

impede drawi

effects .... ( _
i . .

/F[vr all of the subjects who exhibited a negative trend following intervention the initial

abrupt intrease in level during the post-intervention phase decayed with time. Possible reasons

for this finding were discussed in the section which focused on level and were attributed to the
e
increased fatigue levels. .

Very slight or no trend was observed for Subjects One, Two, Three, Five, and Seven

for Skill #3. A positive trend was displayed by Subject Four and Six.

SUMMARY OF RESULTS
A summary of the results from the single subject research design is presented below.

1. Performances on both the identification of errofs and the determinatiom of the primary
errors in the video-taped perf ormancés were initially very poor.

2. A positive change in level for the identification of errors was observed for all seven
subjects.

3. A positive change in the level of primary errors identified was observed for five of the
subjects following the intervention on Skill #1.

4. Intervention on Skill #1 was associated with changes in the levéls displayed on other
ski!ls. There was a change in level for all seven subjects on Skill #2 and a slightly smaller
change in the level for five of the subjects on Skill # 3.

S. The generalized effects that were demonstrated following the first intervention were not
repeated following the second intervention.

6. Imerventipn on Skill #2 resulted in a positive change in level for all seven subjects. For
five of these subjects the change in level was greater Lhﬁn the change in level associated

1

with the intervention on Skﬂl #1

o

7. There were no consis}ent changes displayed on the level for Skill #3 fqllowing

intervention on Skill #2.
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8. All of the subjects demonstrated a positive change in the mea_né for both IE and DP for
both post-intervention phases.

9. In all casés, the mean values fér the IF were higher than the mean values calculated fc3r
the DP.

10. Minimal variability was exhibited in the baseline data for all of the subjects on Skill #1.

11. The variability that was exhibited on Skill # 1 increased for five of the subjects following
intervention on Skill #1.

12. The variability that was displayed in the baseline data for Skill # 2 increased slightly for
five of the subjects f qllowing intervention on Skill #1. - \

13. The variability on Skill #2 increased for five of the subjects following intervention on
Skill #2.

14. There did not appear to' be'any clear or consistent patterns of variability éxhibited in the
baseline data for Skill # 3. Fluctuations were in most cases small.

15. The analysis of the change in trend following intervention on Skill #1 reflected a positive
change for three of the subjects. Two of the subjects displayed Slight to o change in the
magnitude or direction of the trend. Two of the subjects displayed a negative change in
trend.

16. Only two of the subjects displayed a positive change in trend following the intervention
on Skill #2.

EXECUTION OF THE TREATMENT .

An analysis of the journal entries, completed activites. and assignments provided the
information necessary to verify the execution of the skill analysis training program and the
application of the skill analysis paradigm during the final practical assignment. One éf the
subjects in the study submitted a joufnal whiéh detailed the content and <;rder of each -
componer;t of each instructional unit. A comparison of the planned program outline to this
journal confirmed that the skill analysis training program was implemented in full with //

negligible variations in the associated temporal factors. By contrast, the comparison did reveal
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that variations in the planned and actual implementation of the practical assignment existed.
A summary of the deviations of these are presented in Table 7.

As a result of the PFT a total of nine hours was added to the training program in
order to accommodate the addition of the practical assignment. Each three hour session was
to be used to apply the skill analysis paradigm to the analysis of one of three novel skills.
During the first of the practical sessions the 'invesligaxor noted that components of the process
took significantly more time than had been estimated and necessitated the extension of the
first skill analysis l‘;aining paradigm application to five hours. The remairing four hours were
used to apply the skill analysis paradigm to the second novel skij. Therefore, a total of two
skills as opposed to the intended three, were analyzed as part of the final practical
assignment. Despite the additi Lim;: which was devoted to each task the investigator slil\l\
felt there was insufficient time to thoroughly cover the pre-observation phase of the mode}
Subjects were requested to work in groups t‘m\inc the critical features for specific
mechanical factors, To minimize t e time that W&s devoted to the movement analysis phase
each of the groups then pooled the critical features they had identified. Unfortunatc}y, this
produced a situatioﬁ that did not ;:mulate the realistic demands faced b}" the teacher and
coach. The importance of training teachers and cdaches to complete this phase of the skill
analysis process unassisted must not be overshadowed. Furthermore, the practical assignment
was intended to provide additiondl evidence that the subjects had learned how to identify the
critical features for specific skills. Clearly, aﬁ understanding of “the concept of critical features
was vexhibited and the subjects were collectively able tg attain this objective. The results of

this study do not, however, indicate unequivocally that the instructional unit was effective in

training individuals to identify critical features.

]

cosT

A detailed breakdown.of the costs associated with the purchase and production of the

s

visual and resource materials is presented in Table 8. The costs associated with production

and photo-copying of the numerous program handouts and overheads were-not jmonitored.
: - »



Table 7. A Comparison of the Planned and Actual Final Practical Assignment

SESSION # PLANNED PRACTICAI ACTUAL PRACTICAL

S - _ -

Pre-session Test Session #1 Compileted Test Session & 1

rJ

1. Apply the skill analysis
paradigm to the analysis
of skill #1 (2 hours)

2. Test session #2 (1 hour)
1. Apply the skill analysis

paradigm to the analysis
of skill #2 (2 hours)

2. Test session #3

1. Apply the paradigm to
the analysis of skill #3
(2 hours)

2. Test session #4(1 hour)

1. Applied the skill
analysis paradigm to the
of skill #1 (3 hours)

1. Cortinued the
application of the skill
analysis paradigm to
skill #1 (1 hour).

2. Completed test session #2
(1 hour)

3. Applied the paradigm to
analysis of skill #2
(1 hour)

1. Cominued application
to skiil #2 (2 hours).

2. Completed test
session #3 (1 hour).




155

The equipment that was used in the development and implementation of the skill analysis

training program was borrowed from various University departments and audio-visual labs.
The CZ)sls associated with the production of the test tapes used ir the evaluation of the

skill analysi§ paradigm have been separated from the training program costs and are presented

in Table 9.

Table 8. Costs Associated with the Development and Production of the Skill Analysis
Training Program

ITEM COST ($) PRODUCTION TIME (HOURS) '
16mm Resource Film 40.00 6
.00 6

Resource Video Tape 8
3

4 Blank Video Tapes 2.00

Table 9. Costs Associated with the Development and Production of the Test Tapes

ITEM COST ($) - PRODUCTION TIME (HOURS)

4 Video Test Tapes 32.00 10 (Approx.)
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SUPPLEMENTAL LEARNING

The implementation of the skill analysis training program resulted in a number of
oulcomes not formally. assodated with the objectives of the program. Supplementary
information was gathered through group discussions, informal investigator observations, and
examination of the subjects’ journals in order to enhance the discussion of the effects of the
skill analysis training program. This inforr;'lau'on included subject reactions to the training
program and the skill analysis paradigm, ag well as any unintended learning effects.

Four of the subjects stated that they had found the introductory refresher course
particularly helpful. Although each of the particpants had the required biomechanics
prerequisites they admitted to having forgotten mych of the theory and its application to the
skill analysis process. Rurthermore, these participants also felt that the review provided them
with a common glossary of terms. Only one of the subjects stated that the amount of time
spent on this section was unnecessary.

All of the parti‘cipaﬁts in the program reacted positively to the instructional unit
activities and the group video project. The activities and tasks were considered a vital
component of the course and necessary for the understanding of the content. "It was through
the activities that I felt progress in myself " (Subject Four). .

A number of the subjects commented on the value of the social interactions that the
activities stimulated. Subjects got to know one another which helped to create an extremely
supportive class atm\osphere. In addition, the interactions resulted in the sharing of many
ideas and analysis experiences. One of the suBjects commented on how much she enjoyed
completing the journal. The recording of thoughts, reactions etc... provoked much reflection
throughout the program. All of the subjects appreciated the extensive use of visual materials
and the provision of resource materials. Subject Five suggested that the resource package
could have been improved by the inclusion of filmed demonstrations of skilled performers
executing the novel skills used in the practical assignment. This would havc. allowed the
sub‘j?ct to study the skill from a visual perspective prior to attempting the identification of

critical features. Subject Five also stated that he would have appreciated having. all the course
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material prepared in a manual formabt. This would have enabled him to scan ahead to
determine the future directions o~f the course.

Suggestions for improving the training program varied. Several of ‘the subjects made
recommendations which focused on specific activities included in the instructional units. Both
Subject One and Subject Three stated that it was difficult to determine an acceptable response
range for themselves as the performer. These subjects explained that when they considered
themselves performing a skill they expected an ideal performance and therefore found it
difficult to consider a range of response.

' A number of participants presented suggestions on how to enhance the testing
procedure used during the final practical assignment. Three of the subjects stated that the
taped trials were too close together. Rather than have three instant replays they would have
appreciated a short pause between cach one. Three of the subjects also commented on the
difficulty they had trying to observe the vault when they were not able to see the run-up
phase of the skill. A greater field width would have captured the approach run.

An analysis of the subjects' reactions to the practical assignment provided some
interesting insights into the effects of evaluating the implementation of the intervention.
Initially, the investigator was concerned that the subjects were not provided with any feedback
associated with their performance on each of the test sessions. Following the first test session
all of the subjects expressed confusion as to the objectives of the procedure. They were
unable to understand why they were faced with three skills with which they were completely
unfamiliar. In addition, they were concerned with the level of performance that was expected
of them.

The oiﬁjccu‘ves of the practical sessions were to provide the participants with the
opportunity to practice the application of the skill analysis paradigm to the analysis of novel

-
skills, and to design a situation that allowed for the evaluation of the effects of the

application of the intervention. From the recorded comments of several subjects it became

apparent that the actual testing procedure served as a strong component of theoverall training . -

program intervention. The difficulty of the intial test evoked a number of reactions. and
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consequently a number of insights. j
This session raiséd alot of reactions for me. I now realize why Moira made us look at
the skills (lacrosse, vault, skating) without anything prepared (observation pfan) or
without any knowledge of the skill. She did this intentionally to exemplify the need
of a recording form and an observation plan when trying to distinguish errors.
(Subject Three)
I left a bit dazed by how quickly we had to observe three performances of skills we
knew nothing about. But maybe that is exactly what you were hoping for, since | did
gain a greater appreciation for the work of the pre-observation. (Subject Four)

Doing this exercise made me realize the fact that I must be prepared for the
observation and have researched the skill and the reason for its being. (Subject One)

Although the testing procedure was initially perceived as a frustrating experience the
subjects interpreted it as a powerful demonstration of how important the systematic approach
to skill analysis was. Participants benefited not only from the additional practice and
application of the skill analysis paradigm, but also from the internalization of the importance
of the process involved in the acquisition of fe:‘,dback information.

By far the most frequently discussed concern related to the scheduling of this course:
As a result of trying to accomodate the timelines of eight people the course was conducted
during the month of November. This was poor timing in the context of the university year.
The last third of thé term corresponded to the assignment of major papers and final exam
preparation. Six of the subjecfs were carrying full course loads and weré involved in a number
of extra curricular activities. Subject Five was a full time teacher and was extremely busy with
after school coaching programs. While subjects emphasized that thecourse fequircmems for
the training program were fair.st_he addition of forty hours of course time during the last -
third of the term resulted in a difficult schedule for most of the participants. Informal
observations made by the investigator added support to these comments. In general,
motivation was high, however, the inconsistent peff ormance that was demonstrated by some
of the subjects during some of the sessions may be attributed to the effects of the §chedule.

During the implementation of the PFT one of the subjects questioned how the
consistency of the athletes' or students' performance was accounted for in the development of
the observation plan. The qﬁéstion wés raised Aagain during the FFT and focused speéifically

on how the optimal number of observations were determined for the analysis of a performer

L 4



159

who exhibited inconsistent movement patterns. Although the issue of performer consistency
had been overlooked in the development of the instructional units the problem was accounted
for in the development of the observation plan. Each observation plax{ is unique and is
designed to address a specific purpose or task. If the purpose of the lesson is, for exar(nple, to
improve the take-off technique of a jump then the number of observations needed to observe
each of the rel;vam critical features should be selected regardless of the consistency of
performer. The observer is atiempting to optimize the actions of specif ic critical features
during the take-off phase of the jump. Each time the criu"cal feature does not fall within the
acceptable response ranée a primary error is identifed, feedl:ack is provided, and the skill is
progressively}ef ined. If inconsistent movement patterns are demonstrated then the purpose of
the lesson needs to be redefined from improving take-off technique to decreasing the
variability of the performance. The critical features aod the number of observations should be
re examined and selected accordjngly. ( .

The existence of many —references to the univ)ersd‘lity of the skill analysis paradigm was
particularly encouraging.. Six of the subjects disqusscd‘ how they would use the apbroach in
their future coaching and teaching experiences. Three of the subjécts had already attempted to
apply components of the paradigm to their coa(’:hingr"“’ ’

My understanding of the analysis process has changbq dramaucally I realize this
mostly beacause I've applied the model to several of my practices and I found that it
has improved my feedbagk immensly. I new feel confident ifr knowing that I correct
the key points of a skill (ie. primary .etrors). I also learned the-importance of an
observation plan as it eliminates alot of wasted time and allows me to focus on the
right features. (Sudject Three) -

All of the subjects stated that their approoch to skill analysis would change as a result
of the training program. !-;or most of the subjects these changes would center around the
adoption of a systematic approach."Many of the remarks related to realizations of the
importance of plaamng for observation. | .

None of the participants f oresaw an) dif flcultv applymg the paradlgm to the analysis '
of skills not oovered in the course One subjoct mtended to use the approach to f acﬂitate team
try outs and spggosted that the paradigm had apphcatwns for Judges and officials as well.

I wish that more people would adopt this methodology and then we could become

., . .
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universal in our methods .... eventually there could be some standardization of
critical features and then every athlete would have the full benefit of coaching,
(coaches would be knowledgable and would be keying in on the critical areas of
performance). Wouldn't it be great to have a panel of judges that were really
looking for the same things and had the proper principles of movement in mind -
knew the critical features and thelr proper or acceptable range of response. (Subject
One)

Different approaches 1o the process of skill analysis were presented and discussed in
the review of literature. Past theorists have suggested the development of lists of Eommon
performance errors as a method of enhancing the skill analysis process. Norman (1975)
highlighted the problems associated with attempts to analyze skill performance based only on
a list of common performance errors. Comments made by a number of the participants
prompted the idea of an alternative to the development of perf ormance error lists. A far more
useful tool would be the development of lisé of common criticai features. Subject One also

stated that she would like to begin her own library of observation charts.
DISCUSSION OF THE RESEARCH QUESTIONS

1 Did the intervention evoke a positive change in skill analysis competency?

Although the data on all subjects showed varying.degrees of level, mean,
variability, and trend, there appeared to be some general patterns. The variability that |
was demonstrated during baseline baseline conditions across three skills was relatively low
for all but one of the subjects. Variability Qas higher during post-intervention phases on
thc two skills for five of the subjects. However, the increase in variability following
intervention was also accompanied by consistent and sxgmf icant mcreascs in several of the
other criteria. With the exception of two subJects the a.brupt changes in the level of
performance for a given skill correspo_nded to the application of the skill analysis -
paradigm tb- that skill. Similarily, examination 6f the rheans across the different baseline

+ and intervention conditions demonstrated consistent increases for both the IE and the DP

foUowmyLb&;applitéation of the skill anal;sis pﬁradigr’n. q
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By contrast the analysis of trend across baseline and post-intervention conditions
did not exhibit any clear or consistent patterns. A negative trend in the performance
percentage was demonstrated for a number of the subjects during the final testing
session. Analysis of the subject and invéﬁtigator journals suggested that this result may be
due to an increased state of fatigue and a decreased motivation level.

Generalized changes following intervention on Skill # 1 presented some ambiquity
in the interpretation of the data. Close examination of the results following the second
intervention indicated that the generalizations were not repli;:aledA Several investigators
(Cuvo, 1979; Kazdin, 1982) have stated that thc concomitant changes in untreated
behaviors may, in some instances, be attributed to the presernce of extraneous factors.
Based on a strong a-priori assumption of imerdependence amoﬁg the skills chosen for
this study, alternative reasons for the generalizations were explored. The results of the
subjective analyses of the journal entries provided evidence to suggest that the rise in the
level of performance across skills immediately following the application of the skill
analysis paradigm to Skill #1 was due to increased familiarity with the testing procedure
indicating that testing eff'ects did occur.

‘Further analysis of the changes in the level and mean for all subjects across Skills
#1 and #2 'indicatcd that the manipulation of the experimental variables had a much
greater imx;act on the identif icatibn of errors than on f;xe determination of the primary
errors. The results of the subjective analyses suggested that the amount of time spent
learning and practicing the target goai of Athcn diagnosis stage rhay have been insufficient
for the complexity of the task.

Based on the existence of minimal baseline variability and clear and consistent
increases in the pérf ormance percentages for both the IE and the DP the intervention was
concluded to have evoked a positive change in the skill analysis compe’tency for the
subjects in this study. ' -

Information collected regarding ti:e execution of the treatment provided evidence

®

that the intervention procedures were carried out in full. Attributing the demonstration of

¢
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any significant changes in skill analysis competency to the application of the inleryeniion
procedures was therefore jus:ified. .
f

Was packaged intervention a successful means of changing skill analysis competency?

The success of changing skill analysis competency through the application of the
skill analysis paradigm was determined from the integration of the results of the data
analyses and was based on consideration of both the experimental and therapeutic
criterion.
Experimental Criterion : Visual analysis was regarded as a sufficiently rigorous method
of determining the experimental criterion (Kazdin, 1982; Siedentop. 1981). Differences
between the baseline and intervention phases were analyzed with respect to the mean,
level, variability, and trends in the data. A conclusion regarding the evaluation of the
relationship between a change in skill analysis competency and the intervention was drawn
in the previous section. The packaged intervéntion was determined to influence a measure

of control over the skill analysis competency of the subjects in this study.

Therapeutic Criterion: In order to determine whethe'r or not the effects of the
intervention were of applied significance the results were considered in view of their
practicai implications, the cost and time efficiency of the program and the immediate
functional potential demonstrated by -the skill analysis paradigm.

. A number of investigators have suggested that the ui[imale, criterion for applied
significance is whether or not the ubjécts considered their changes in behavior to be
helpful in conductiﬁg successful lempen'enccs for their students and -athletes
(Dodds, 1979; Darst, 1976; McKenzie, 1981). Following the final practical assignment,
five of the seven subjects recorded direct references to the benefits that they believed
their students and athletes would receive as a result of the adoption of the skill analysis(‘

paradigm. These subjects felt thgt the applimticv‘ of the paradigm to the analysis of
unfamiliar skiué imprbved their ability to conceptually analyze, observe, an'd determine

>
&
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errors in performance technique. Although the other two subjects did not make any direct
reference to the effects that the adoption of the skill analysis approach would have on
their students, they praised the approach, stated that they intended to adopt it for their_
future analysis experiences, and felt they had improved as a result of it.

Conclusions were drawn regarding the cost efficiency of the skill analysis
paradigm. The monetary demands associated with the application of the skill anlaysis
paradigm were virtually nil. As in the development of a lesson plan the coach and teacher
may need to visit a library, consWim experts, or perhaps sign out some visual
materials. In any case, the costs would be minimal and were not considered to be a
limitation to the practical implications of this approach.

A more relevant question is that of the time demands aSsociated with the
application of the paradigm. It was the belief of the investigator that initially the time
and effort demands of the skill analysis approach would be perceived as great. As the
observer became familiar with the process many of the steps would be internalired and
decisions quickly made as to which aspects of the paradigm would need to be consciously
addressed. "Once something is automated it is removed to a lower level operation and
does not have to be consciously monitored all the time" (Lewis, 1980, p. 41).

As expected, all of the subjects noied that initially the development of the
observation plan required a substantial amount of attention. However, with practice this
stage of the process was perceived as a relativel.y simple one and the amount of time
requir;d to complete the plan was greatly réduced.

It must be noted that the time that wai(required to apply the skill analysis
paradigm to the skills used in the f}nal practical assignment far exceeded the time that
had been originally estimated. The subjects indicated by their progress that a considerable
amount of this extra time was devoted to the conceptual analysis of ihe movement. Only
one of the subjects in the FFT stat amount of time required to identify the
crmcal features would limit his a hcauon of the approach While he stated that he
would adopt the skill analysis paradigm for his coachmg practices he did not intend to use

l
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it for his teaching preparélion. On a similar theme one of the subjects in the PFT stated
that she would not attempt to teach undergraduate education students how to use the
model in their teaching practices as there was just not enough course time to get the
approac.h across. A comparison of the time and effort demands of the skill analysis
approach to the traditional approach of gaining skill analysis competency through
extensive visual and analytic experience (maybe years) may have placed the issue in a
différem perspective. In any case, it was assumed that this individual did not feel it was
crucial that student teachers learn to adopt this approach for their future teaching and
coaching practices.

The @nvcstigator questions the philosophy on which these statements are based.
The development of lesson plans to be used as a basis for instruction in the acade.:ﬁc
domain is considered critical. The initial development of these plans requires the
conceptual analyses of the concepts, construction of learning and practice activities, and
the development _of presentation modes as well as feedback and assessment techniques.
Teachers of academic subjects need no additional justification for the time and effort
required for the initial development of these lesson plans. Does the insiructor of
movement technique not hold a similar degree of responsibility to his or her students?

Thomas(1982) stated that a successful field test should yield a2 user-ready
intervention tha£ will lend itself to wide adoption. Information derived from the final
journal entries addressed the qgestion of whether or not the intervention og ba$
adopted under normal conditions and widely applied to the analysis of many dif ferent
skills. All of the subjects responded that they were able to use the skill aralysis t?aim‘ng
program and would have no difficulty applying it universally. Subjects based the
f unctic;nal pc;tcntia “of the skill analysis barédigm on the systematic and thorough
approach to an area which had. typically been perceived as confusing and frustrating.

, .

-Based on consideration of both the expe:iméntal and therapeutic criteria the
applicatidn; of the ski@l.analysis pqra.digm was déemed o be an appropriate n;éans of

changing skill analysis competency.
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3. Was the training program intervention a functional approach to training teachers and
coaches how to analyze skills?

The results of the subjective analysis of the subject and investigator journals, as
well as the degree to which the learner objectives were attained furnished information
associated with the functional success of the training program.

A variety of tools were used to evaluate the learners attainment of the training
program objectives. The results indicated that the training program was successful in
founding the following ahalysis skills:

a. The identification of critical features.

b. The identificationwf factors which may alter the perceptual process.

¢. The identification of factors which may have an effect on the performer.
d. The development of an observation plan and recording form.

e. The determination of an acceptable response range.

f. The adoption of observation strategies.

g: The identification of errors in a performance.

It is important to note°that the results of this study did not, however, provide
substantive evidence that the subjects were individually able to identify the critical features in
a performance. Unfortunately, restrictions on the amount of available time precluded the
assessment of individual achievement regarding the idefxtif ication of critical f eatﬁres. Based on
the fact that subjects were able to successfully complete all of the substeps which led ta the
identification of critical features, and were able to identify the critical features in a group
| situation, it is believed that provided with ample time they would be able to complete the task
individually.

ough the results of the learner activitiés assigned during the Diagnosis and

jhstructional unit indicated that the subjects were able to discriminate between

. Y] . .
secondary errors there did not appear to be enough time to provide the extensive

practiée considered necéssary. Several subjects expressed verbally an inability to determine the

pnmary errors in a performance. The improvements in the level and mean for the DP

2]



)
be

166

following the application of the skill analysis paradigm were minimal for these same subjects.
Prior to drawing conclusions regarding the effectiveness of the trz?ining program in the
development of an ability to discriminate be}ween the primary and secondary errors in
performance, the Diagnosis phase should be evaluated following an increase in these practice
components.

The results indicated that in general, the training program was unsuccessful in
teaching the subjects how to select and us¢ predictive features to furnish information about
the critical features. The suitability of training inexperienced observers to use the concept of
predictive features needs to be re-addressed.

The opinions and reactions that were expressed in the journals and in the informal
discussions strongly supported the success of the training program. All of thwubjccts stated
that the program was responsible for developing analysis skills. The subjects expressed a
general concensus that the training program was necessary for anyone who was involved in the
assessment of skill technique. This application ranged from inclusion into the undergraduate

\‘physical education curriculum to the development of inservic'x‘s';experiencc‘s for referees and
judges of competitive sports.

The number of positive responses to beth the PFT‘and the FFT clearly indicated that
the skill analysis traiﬁing program was successfully impleme%med in a req_lisﬁc physical
education and education undergraduate and graduate course setting. The skill analysis training

program was implemented using a packaged intervention approacghich included a set of

- objectives, target goals, mini-lectures, learning and practice activities, visual materials and

A

resources; and was well suil&tc a course forma}.' The total time that was allocated to the
course imp’lementat@on'was approxithately the ;’éme as that of a gguhr university course. A
number of the partiéipams also discussed the /po$sibilty of implem‘enting the training program
as a sport specific inservice experience fgx"ieachérs and coaches. Analysis of time necessary
for the i'mplt;.mentation of the training ‘iitogam suggested that the approach, in its present
form, would not be feasible in a sipélé workshop. However, the division of the training |

brogram into a series of weekend workshops or into an extendednight course may be an

» 4
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appropriate alternative for a teacher and coach nservice training program. X

4,

.

",;,;’  The background and teaching style of the instructor was suspected to have had an

[4

AN

What variables impacted on the training program intervention procedure’?

Skill analysis com.pelcncy was also influenced by other variables not included in
the training program. Some of thc most obvious influences were: the background and
teaching style of the instructor, the subjects’ attitudes, past teaching and coaching

-

1Y
experiences, subject familiarity with the example skills. the effects of the evaluation

procedures and fatigue, and time constraints.

.’

impact on the success of- the training program. Several participants from both the PFT
and the FFT stated that the material could have been very confusing if the instructor had
not been knowledgable and organized. In the final course summary Subject One wrole:

I think however, that the person explaining the process must be fully aware of
every minute facet of the model. I feel that our class was lucky in jhat we have
learned the process first hand .from t!ﬁesigner and thus had it (the skill
analysis paradigm) laxed out as it was¥ntended. (Subject One)

Similarily, the participants frequently referred to the impact that the instructor’s

~

teaching style had on their change in skill analysis compet&ncy. The instructor

incorporated a task oriented style with tcacl(er directed and Self paceg activities. The
! & .

establishment of aminformal class atmosphere encouraged students to provide discussions
. " N

of their experiences, ask questions, and discuss probléms anq{concer,ns. This wa$
considered key to the success of the progrém'. Working trfrdugh the difficuhies as a
- f ]
group, as well as relating the approach to their own experiences helped the students to
& - .

internalize the process. Methods by which future instructors of the skill analysis training
[ 4 » .
program are certified will need to be carefully considered.

[ v )

Examination of the results from both the PFT and the FFT indicated that the

A ,lparu'cipamsf previous tea¢hing and coaching experiences had an influence on thimpact

of the training program. The influénce varied from the amount of ‘time tﬁqt. was spent on
s .. ) 3 )
an activity to the components of the paradigm which were considered Joost relevant. In

addition, each panicipanf*ﬁ éoqtribyiibr.l to the vatious discussions impacted on the other:

‘e
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partticipants ' understanding or appreciation of the concepts. In both instances the
diversity of the participants enhanced the appreciation of the universality of the skill
analysts approach.

Another confounding variable which influenced the training program tntervention
was the subjects’ familiarity with the demonstration skills. The four demonstration skills
were chosen as examples because they were common fundamental mévement patterns anc
could be analyzed as closed skills. While it was reasonable to assume that all the
participants wouid have had some experience observing and performing these skills, the
degree of visual or kinesthetic experience with the skills.was neither known nor -
controlled. The review of the literature indica‘fed that there was no evidence to support
the existencg of a significant relationship between a performer’s ability to execute the skill
and analytic ability. However, Biscan & Hoffman (1976). determined that teachers and
students who were familiar with a skill performed better on an analytic task than those
who were not familiar with the skill.

The'purpose of the movement analysis stage of the skill analysis paradigm is to
systematicaily le7d the teacher or coach through a conceptual analysis of the skill. It is
quite likeiy that for those participants who were initially more familiar with the example
slgills. the movement analysis stage may have been perceived as easier to understand and
apply. The extent to which this affected the results is difficult to ascertain. Tv role that
skill familiarity plays in the learning of the skill analysié approach has implications for
the development of sport specific skill analysis training programs.

The evaluation procedures that were incorporated in both the PFT and FFT were
noted to have influenced the results of the intervention. During the PFT a series of tests
were assigned which required the subjects to identify the critical f'eaturcs‘ for a number of
skills. Subjects were not provided with any information on critical features prior to the
tests, nor did they receive any feedback following the tests. Subjects expressed .cxtrcme
frustration at being repeatedly requested to identify these "mysten‘dus things" called

critical features. The investigator noted that aith&ugh the procddure interfered with the
1 3
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y
presentation of the movement analysis instructional unit, was time consuming and
perceived as a frustrating experience, the final presentation of the critical features had a
marked impact on the participants. Subjects appeared very intent on learning exactly
what these critical features were and whether or not they could identify them for the

tested skills.

Similar effects were noted as a result of the testing procedures4mplemented /

during the final practical assignment for the FFT. Subjects were required on three
occasions to identify errors and determine the primary errors for the video-taped
performances of three skills. The immediate impact that these tests had on the
participants' appreciation of the importance of the conceptual analysis and the
development of an observation plan and reCQ{ding form was discussed in the preceeding
chapter. It is quite possible that the testing procedures also effected a lon\g' term
appreciation of the practices and concepts implicit in the Diagnosis phase.

The attitude of the subjects involved in both the PFT and the FFT most certainly
influenced the intervention. With the exception of .one of the subjects in the FFT and one
of the subjects in the PFT, all of the students were extremely enthusiastic about the
training program and the opportunity to improve their skill analysis competency levels.
The participants in the FFT further demonstrated their interest by enrolling in a course
which added a considcrable.load to their fall schedules. The obvious enthusiasm greatly
enhanced both the teaching and learning process. The results may well have been different
had the training program been implemented as a compulsory course offered during
regular hours.

While 13 of the 15 squec:ts who were led through the two skill analysis programs
‘demonstrited a consistent commitment to improving their anal\ysis skills, Subject Seven
from the PFT was restrained\ appeared unmotivated, and stated on a number of
occasions that she was experiencing excessively heavy demands from other courses. She
appeared to make no attempt to assimilate or integrate the ideas that were presented

during the instructional units. Analysis of the journal for this particular subject provided

-

—
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little insight into the effects of the training program.

Subject Four demonstrated a degree of resistance to the learning of a new
approach to skill analysis during the PFT. Analysis of the recorded journal entries and
informal observations suggested that Subject Four's attitude may have been a result of
her previous experiences using Laban Analysis techniques. This particular subject had an
extensive dance background and during initial sessions frequently made analogies to the
ways in which Laban analysis was used to address the ¢oncepts which were being
discussed. The realication thai the focus of the skill analysis paradigm was on technique
and did not corsider the temporal and spatial components of dance, as defined by Laban,
appeared 1o cause some confusion. It is difficult to postulate on the representativenes of
Subject Four's ;/iew to other individuals with a dance béckground. T

Other variables which are thought to have impacted on the intervention procedure
were participant fatigue and subject interaction. The results of this study do not provide
any information on the nature or extent of these effects.

In conclusion, the skill analysis training program was implem-emed using a
packaged intervention f ormat. A number of variables were recognized to have exerted a
measure of influence on the results of this investigation. Due to these éxlraneous factors
the results of the study may only be expected to generalize to a group of similar subjects
in a similar setting, and under similar conditions.

What are the difficulties, constraints etc.. of preparing physical education students,
coaches, and teachers to analyze the performances of gross motor skills?

This study revealed that charnging teacher and coach.skill analysis compc{ency is a
complicated process. Although thé subjects all met the basic pre-requisite training,
increases in skill analysis competcﬁcy varied greatly. Variables other than those included
in the training program impacted on the rchlts and have been discussed.

A number of investigators have supported an approach to qualitativc‘analysis |

which is based on the identification of the relevant biomechanical constructs (Hay &
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Reid, 1982; Hensley, 1983; Norman, 1975). The results of the FFT suggested that, in
general, the subjects did not appear to find the identification of the biomechanicél
constructs to be a difficult task. This is believed to be due to the fact that all of the
students had completed a number of courses which dealt with basic mechanics. In
contrast, the subjects who participated in the PFT did not have as strong a background in
biomechanics. Many of the particpants had only completed one biomechanics related
course and for many of them it had bee_:n completed over six years ago. These subjects
expressed much more concern over their ability to complete the movement analysis
process without direct guidance. The refresher session at the beginning of the program
served to provide the participants with a common set of definitions and a review of the
basic principles and concepts. Without this revie;v it was unlikely that the subjects in the
PFT could have completed the movement analysis phase of the paradigm.

As stated initially the content of the refresher sessions was based on the NCCP
Theory :*Skill Analysis chapters. It was not one of the objectives of this study to evaluate
the effects of the biomechanics review or to formulate hypotheses regarding the degree of
theoretical competency required. Certainly, the results of this study do suggest that some
degree of theoretical backgound is necessary. However, whether or not a greater
knowledge of biomechanics would improve teachers' and coaches’ ability to analy;e
performances of gross‘ motor skills needs t0 be investigated.

Training Physical Educators and coaches to aﬁalyze the performances of gross
motor skill appears to require a considerdble amount of instruction and practice time. The
resu?{s of this study suggested that 37" hours were required to lead the panicipamé in
succession through the skill anﬂysis process and accomodate the learning and practice
activities of the pfogram. A week‘end workshop was not viewed as a possible format
possibility and may thereforge limit the ease of I;rogram implementation. Recognition of
ihe degree of conﬁmitmcm that is neccessary to improve teacher/coach analysis

cém;ietency must preclude the widesp'read application of the program.
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Subjects in both the PFT and the FFT experienced the benefits of a low
student/teacher ratio. Students received ongoing individual and group feedback, and were
provided with the opportunity to express and discuss their many opinions and reactions.
Following each activity the class discussed the various small group responses. In addition,
the feasibility of implementing the video project was greatly enhanced by the relatively
small number of participants involved. The foregoing factors were considered key to the
success of the training program. The student/teacher ratio would certainly affect the

cuccessful integration of theoretical and practical aspects of the skill analysis paradigm in

future implementations.



Chapter IX
SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS®
The primary objectives of this research project were to develop, implement, and
evaluate a training program designed to promote skill analysis competency More specifically,
a holistic approach was examined in detail in an attempt to unify, organize, and integrate the
analysis process, and to provide teachers and coachcs with an ef fective alternative to the
identification of technique errofs. .
Skill analysis viewed as a totality was determinéd to consist of four major phases: (a)
pre-observation, (b) observation, (c) diagnosis, and (d) remediation. There was strong
support in the literature for a pre-observation phase which focused first on the identification
of critical features which are systematically determined through a conceptual‘ movement
analysis. A saéond part o;" mé bre-observation phase was identified and determined to involve
‘the formatior. of an observation plan "and recording instrum;m. In order to eff ecrively
construct a specific observation plan the preliminary corrsideration of constraints on the
perceptual process and the performer was deemed necessary. In preparation for the diagnosis
phase the determination of an acceptable response range was also included. During the

observation phase, the observer receives visual sensory input which must be appropriately

monitored, f ilteréd, and recorded. Based on the Clinical Diagnosis Model presented by .

Hoffman (1982), the diagnosis phase of the paradigm was initiated by rhe. recognition of a
discrepancy between ‘the ‘observed responsa and the desired response. The phase involvesithc
identification of ertors'jn a performance followed by discrimination between primary and
sacr;hdary errors. Remediation of the primary errors was concludeq to be the final phase of
the skm analysis’ paradrgm ' |

A trammg program was developed based on “the skill analysus paradigm Associated
with each of the phases was an rnstrucuonal umt cons:sung of target goals, mstrucuons
- learring and pracuce activities, feedback, vrsual matenals.|resources and assessment. The

mtervermon package was subsequently mplcmented as a course entitled Strazegxes Jor the

Obsernuon and Analysls of Motor Skilts . ] ’ . .

173 ,
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The results of the study were based on the information derived from fifteen course
participant$ with a strony physical educatioﬁ background, teaching and coaching experience,
and an interest in the skill analysis process. Data were obtained primarily from daily and
summary journal entries, informal discussibn; and observations, and the compietion of a
number of class and \grou'p activites. In addition, a single subject multiple baseline research
design with p;obcs was used to test each subject’s ability to identify errors and determine L‘he’
primary errors from the video-taped p:erformances of three skills.

The adoption of a multi-faceted approa,ch.resulrled in a thorough surr;rﬁative

evaluation of the skill analysis paradigm and training program, as well as the provisioﬁ of

information regarding improvemems in the participants’ skill analysis competency.

FINDINGS
The findings of the investigation are presented in six sections: (a) initial status, (b)
performance following a period of instruction, (c) skill analysis competency, (d) execution of

the treatment, (e) cost analysis, and (f) supplemental information.
N E §

INITIAL STATUS ' '

Analyseg of the subjeqts' experiences, background, and initial theoretical s(talus .
'indicat.cd 'the following: - .. )
1. Allof thé subjecfs had extensive involvement as spoft participants, coaches and physical
educators,.‘ "
2. All of the subj‘ect‘s had been previously exboseq to courses which were related to the area
of biomechanicsﬁand skill analysis.
3, Sixrof the §e§e;1 subjects ache’ivea a score of 60% or better on a’test v’/hich was dcsigped °“

_to provide a measure of theoreticaj competency.
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PERFORMANCE FOLLOWING A PERIOD OF INSTRUCTION

Evaluation of the learners' acheivement of the specific program objectives resulted in
‘ <+
the following findings:

1. “All of the subjects were able to complete the steps involved in the identification of critical

features. In addition, critical features were successfully identifed during small group and

~

class activities.

2. The instructional unit which focused on direct and indirect constraints on the observation
process resulted in the subjects’ consideration of the factors which alter the perceptual
process and other relevant correlates.

3. The instructional unit which focused on the development of an observation plan was
., / ‘
unsuccessful in training the subjects how to use and select predictive features to furnish

information about the critical features in a performance.

a

4. Allof the subjects were able to develop and subsequently adopt an observation plan and

recording form.

~

§. The instructional unit which focused on the determination of an acceptablg response
range appeared 1,6 be successful in providing the subjects with the rationale and procedure

for. the development of a mental image. In addition, the practice components resulted in
- . X /’
the subjects' assimilation of the relevant information and subsequent determinauon of an

acceptable response rauge.

6. As a result of uaim‘hg on the diagnostic phase of the skill analysis process subjects were

able to idsntify errots in performances that were dcemed to be the result of poor

-

technique. ’I'he instructional unit was unsuccessful jn tralmng all of the subjects how to

discriminate between the pnrnary and secondary errors in a perf ormance.

L ANALYSIS COMPETENCY .
! A single subject mulnple baseline research design was used to evaluate the relauonshxp

between the application of the skill analysis paradigm and a change in skill analy& & "
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competency. The results were:

1. The ability to identify errors and discriminate between primary and secondary errors in
the video-taped performances of three skills was very poor for all subjects under baseline
conditions. .

2. The subjects’ performance pcrcémages were significantly improved fplloxying the
application of the skill analysis paradigm to each of the skills.

3. Following intervention, the subjects’ ability l(; identify errors in the performances
improved somewhat more tharil did their abjlity to determine the primary errors in the
performances.

4. Initial improvements that were observed in the performance percentages foll'owing the
application of the skill analysis pafadigm displayed a gradual decay for 50% of the. cases,
and was attributed to o(her competing contingencies. .

5. Al of the subjects were satisfied with the Structure and content of the skill analysis
paradiém and felt that the intervention had.significantly enhanced their skiil a»nalysis

competency.

-

EXECUTION OF THE TREATMENT -~ N

1. Information cdllected regarding the execution of the treatment provided evidence that the
training program inleryention procedures wefe carried out in full.

2. A comparisdnf between the pianned and actual final inter\;ention pr&cedure indicated that

_one of the four parts of the practical assignment was not impilemented. Time restrictions

precluded the application of the skill analyfsis paradigm to the third novel skill.

B - L
s 4
. . e . - .

COST ANALYSIS '

1. The monctarj costs associated with both the developmient of _the skill a'nalysis training

-

program and the practical assignment evaluation tools were considered minimal.
' N N
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{

2. The costs associated with client's application of the skill analysis approach were

considered negligible.

v

SUPPLEMENTAL LEARNING ' §
\

The following observations were made:

1. The introductory t;iomechanics refresher sessions provided a useful review of terms,
concepls: and principles, and resulted in the subjects' adoption of a common glossary of
terms.

2. The inclusion of nuﬁxerous class and small group activites were considered key to th;e
success of the training program. |

3. The testing proccdur‘cs associated with the final practical assignment had a significant
impact on the subjects’ app?eciation for the systematic approach to the skill analyslis
process. ‘ " p

4. The implementation of the skill analysis training program during the month of November
in the University environment; was deemed undesirable.

S. The skill analysis paradigm was determined to be an*approach which accounted for the | .
the analyses of ‘performers who displayed inconsistent movement patterns. |

6. The lrainipg program. hig’hlighted»thg universality of the skill analysis paradigm.

7. Thé development of lists of common critical features may provide a superior alternative

to the development of lists of common performance errors.

CONCLUSIONS o - I

‘\‘Vithin the limitations of this investigation, the following conclusions appear jlistif ied:
1. Tralinixig physical educators and coaches to analyze perf orfnanc_wof gross motor skills
appears to be a c'bmf)lex process that requ'ires a considerable amount of instructibn and -
. . PO ~ . : ‘ . ’ B ~

i

o
4

+
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practice time.
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2. The reéults of this study indicated that the skill analysis paradigm could be adopted
'univer@lly. Possible applications ranged from the inclusion of the approach in the
untergraduate phyoxcal education and teacher preparation programs, to the development
b'f inseryice experiences for coaches, judges, and referees. The onctional potential of the
skill analysis paradigm was attributed t@ the systematic and thorough approach to an area
which has typl‘cally becn neglected, or perceived as confusing and f rustrating. 4

+ 3. Basgd on"thc existence of minimal baseline variability and clear and consistent

q improv@s in the performance percentage for both the identification of errors and the
' detcrmina_\ {on of primar;' errors the application of the skill analysis \paradigm was

concluded to cvo\ke a positive change in skill analysis competency for the subjects in this

‘ ‘ ) N
study.

4. Based on the consideration of both the experimental and therape)nic criteria the skill

. analysis paradigm was deemed to be an appropriate means of j changing skill analysis

. ~

~: competency. : -
- 1‘ ’
7 s S
IMPLICATIONS AND RECOMMENDATIONS

Research related Yo the development og analytic proficiency, has with few exceptions;

Y ’ .

highlighted -the weak influence that undergraduate courses in kinesiolgy and biomechanics-have

exerted. The results of this investigation have clearly demonstrated that training physical

-

edhcatoﬁ and coaches to analyze perf ormance technique is both possible and fuhctional. -

«Bunhermore it has demonstrated the potential for a successful link betwesn the aréa of

. ) , Q

L]

vag{mechamcs and skill teaching. - L .

Skill analysm competency was shown to bostrongly mfluenced by the content apd
st:ucture of the skill analysns paradxgm Further development on the tra?mng program

assocxated thh thc holxsuc approach to skill analysns oulined in this rescarch should effect’ e

e

the duecuon of futgge undergraduate curriculums. ]

. &R . 0

e '
e N . .
Co ) . L . . - .
. P :
a s
» .
- -
. .
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The results of this study also have implications for the inservice certification of
teachers, coaches, judges and referees. While the approach was developed and implemented as
a generic approach to the process of skill analysis, sport or movemént specific programs ard
clearly a possibility.

The adoplion'of intervention techniques designed to improve teacher and coach
analytic proficiency proved to be an effective and rewarding approach. In addition, the
f unctionél relationships between the interventions and the individuals in this investigation were
successfully evaluated using a single subject research design. The use of intervention

techniques and single subject design lends itself to future experimental research in the field of

teaching, coaching, and skill analysis. o W

J

The following recommendations are offered for future research.

L4

1. A greater number of subjects and groups of subjects with similar movement experiences
should be included in future investi‘gau'ons of the skill analysis /t;ain’ing program:

2. The suitability of training inexperiencgd observers to use the congép} ‘of p(;dictive
features needs to be re-addresséd.‘

3. | '1"hé implementation of future skill analysis training programs should include an

*cvah;aticn of the ef fgcts of increased emphasis on the practict; components for the

identif jcation of critical features and the determination of the primary errors in skill

vpcrfor-manc'cs. .

4, Tﬁerc is a rieed to examine the degree of theoretical competence that is required for the
skill analysis process. )

S. “The methods by which instructors of the skill analysis training program will be certified
need to be considered. | S §

6,.j _ }Thcre is a need to mvesngatc the role that the ﬁanmng f or o rvation staée plays on thc

perceptual process&s

/ 7. There iis a need to mvesugate the effect that the apphcanon of the skill analysis paradigm
has on the perceptual ahd dnagnost.Ic éon;ponents of the-analysis process.
K . 2
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The suitability of the skill analysis paradigm for the analysis of open skills needs to be
e'x.amined.
. ’ o

There is a need to determine the validity of training subjects to analyze performances of

gross motor skill in the simulated context.
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APPENDIX 1: PFT COURSE OUTLINE

COURSE SYLLABUS - EDUC 599
. ]

‘\ ‘ .

COURSE TITLE: STRATEGIES FOR THE OBSERVATION AND ANALYSIS OF
MOTOR SKILLS .

~ This course will attempt to unify, organize, and integrate gross-motor
skill analysis procedures in an holistic approach.

DATE: June 2 - 27, 1986
TIME: T.B.A.
PREPARED BY: ,
Moira McPherson

OFHCE: P305 )
PHONE: 432-5503 ) »

I. COURSE OBJECTIVES

©

1. To provide strategies for skill analysis.
Specific course objectives are:
a. Apprccxauon of the nature and scope of skill analysxs
b. Identification of critical features.
¢. Construction of an observation plan.
d. Adoption of visual search, menitoring, and recording strategies.
€. " Error detection and priorization.
f. Assimilation of outcome information.
2. To provide practice for the application of movement analysis skills.

_Il. COURSE CONTENT - =

The ability of teachers to form accurate feedback based on qualitative analyses
implies the systematic and critical observation of motor skill perf ormances and the
subsequent identification of flaws, It is an ability which requires both the abstract
smalysis of a task as well as a v1sual dissection of the observed performance. The quality

of feedback rests on the development of this skill. N
f Skill analysis consists of four major phases: (a) pre-observation, (b) -
observation, (c) diagnosis, and (d) remediation. This course will address each of these
phases as a module. Associated with ®ach module will be instructional units consisting of-
target goals, instruction, learner and practice activities, feedback, resources, visual .
materials and assessment. Students will be expected to successively master the skills in
each of the modules , g —_—
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9.
A

Week 1 - Introduction, basic mechanical principles. movement analysis
Week 2 - Observation .

Week 3 - Diagnosis -
Week 4 - Remediation, feedback :

-

.

III. EVALUATION

\
Evaluation will be based on class participation, module tasks, and agsignments.

-

.
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‘ ' APPENDIX 2: PFT COURSE SCHEDULE

PRELIMINARY FIELD TEST SCHEDULE

DATE TIME
11/06/86 1:00-4:00pm »
12/06/86 1:00-4:00pm
13/06/86 9:00-12:00pm
16/06/86 + 9:00-12:00pm
17/06/86 9:00-12:00pm
18/06/86 9:00-12:00pm
. 1:00-4:00pm
19/06/86 9:00-12:00pm
20/06/86 9:00-12:00pm
1:00-4:00pm
21/06/86 9:00-12:00pm
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APPENDIX 3: SUBJECT QUESTIONNAIRE

WELCOME /
- My name is - . )
Telephone # Daytime

" Home

n

I would like to design our time together so that it suits your interests as much
as possible. You can assist me greatly by taking the time to answer the following
-questions. Please respond with as much detgil as possible.

Thank-you! N

1. Why did you enroll in this course?

2. List your post-secondary degrees or diplomas (I am only interested in the major
area of focus). , .

-y

3. Outline your previous teachmg experience in terms of major subjects grade
levels, number of ycars

Y
‘

(. o | .‘ -

-
. (. - . '
. ,g . . ]

)

4, Outlme your previous coaching expenences (ages, sex, sports, levels id;
recreational, city- league ) . )
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S Outhne vour previops dance experience (participant, mstructor, dance form...).

]
. . .
\ {
’
- N
6} Have vou had any experience in the ficld of movement education” If so
claborate. v
- 4
-
™ 4
-~
R 7. What is your experience as a performer? List the activities, level of participation.
and vears of experience.
. ? ﬂ'-

A

. ~. .
8. Have you had any experience as an official, referee, judge... If so elaborate.»

.



9. NCCP Certification Level?

A
10. *Have vou ever atiended any sessions. lectures, or courses that have dealt with the
arca of skill analysis or observation” If so claborate.

11. List below'any courses which you have taken that have dealt with any of the
following subject arcas: Biomechanics, Kinesiology. Functional Anatomy.

12. List in descending order of psiority the 5 activities (ie: specific sports, skills,
dance forms...) with which you are most familiar. This may be as a spectator,
participant, coach ...

Most familiar

W B W o —

Least familiar
of these 5

195
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APPENDIX 4: PFT SKILL ANALYSIS PROGRAM OUTLINE -~ .oy AN
SESSION #1 .
June 11, 1986 ~—

1. Discussed:
- Course outline
- Evaldation procédures
- Journal
- Tests

v

2. Introduction to Skill Analysis
Discussed: ‘
- Feedback and the link to skill acquisition -
- Quantitative ard qualtitative analysis
- Assumption that competency in qualitative ahalysis is automatic
-rLack of common thread in the traditional curriculum
- "Approaches to skill analysis (kinesiology, error memorization, NCCP)
- Inconsistencies in terms
- Need to synthesize components of skill analysis

Defined:
- Observation, movement analysis, skill analysis, primary vs secondary
errors, diagnosis and remediation, critical features

3. Handout: Paradigm for Skill Analysis
Discussed: .
- - Target skills
- Paradigm
- Course focus on closed skills
t - Focus on performance technique
- Success of model dependent on practice
4. Showed Video - Biomechancis: Qualitative Analysis (Bedingfield & McPherson,
1985). ;
Readings:
Evans, J. "Movement Analysis”
Hoffman, S.). "Towards a Pedagogical Kinesiology"
Armstrong, C.W. " Research on Attempts to Promote Competency in Skill

Analysis” ' s

4

SESSION #2
June 12, 1986

. 1. Reviewed basic mechanical terms and concepts (vectors, scalars, velocity, force,
mass, weight, link system, C/M, linear motion, angular motion).
Principles: .
- - Summation and continuity of force
-\Direction principle

“
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- L.ong and Fast principle
- Stabihity

Activity #1: Stability in your sport (NCCP Level 2 Theory. p.9-13)
Handout: Bibliography for biomechancis and fundamental skills
Discussion ; \ ’

- Definition of techmque

-<

Reading:

Norman, R. "Biomechanics for the Community Coach”
SESSION #3
June 13, 1986 : *

1. Re-caped and review of mechanicdl terms and concepts.

2. Introduced, defined and discussed, exampiles of: .
- Projectiles (Handout: Summary - Projectiles, Diagrams showing the
effect of different angles on the horizontal distance and effect of height and
speed) ) . ~
- Impulse
- Rotory motion (Handout: Summary of material covered in -
NCCP Level 3)
- Activity: NCCP level 3, p. 8.8

3. Showed and discussed the NCCP Level 3 video-tape:
Rotational Momentum Part 2.

4. Test #1 - Movement Analysis
5. Discussed definition of technique.

Introduced movement analysis:
- Defined movement analysis : ‘
- Introduced theoretical model (Hay & Reid, 1982) *
- Discussed need to include a final step in the movement analysis stage

[}
7. Homework: Activity: NCCP Level 3, P. 8.8 (Review of principles)

SESSION #4
June 16, 1986

1. Re-caped modement analysis and Hay's model:
- Examgle of a theoretical model: Waluz jump

2. Movement Analysis Step #1 - Determining the performance criterion

Discussed:
- Skill which are measured objectively and subjectively (advantage vs points
awarded) .
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[

- Activity: Determine the performance criterion
- Handout: List of performance criterions for different skills

3. Movement Analysis Step #2 - Breaking the performance critérion into
components. -
Discussed: - -
-How and Why?
- Examples for the high jump, swimming, lofg jump
- Activity : Break performance into components

R

SESSION #5
June 17, 1986

1. Recap of first two stages of movement analysis
Stressed:

- Step #1 may have two parts.

- Importance of simplifying the movement

2. Test #2 - Movement Analysis

3. Movement Analysis Step # 3: Factors which affect the result. -

Handout:
Models for four fuadamental skills
Biomechanical factors that govern the ef fectiveness
* Summary of mechanics of jumping and throwing
-~
Discussed:
- Models and the mechanical principles that apply to each of them

4. Movement Analysis Step #4: Identification of the critical features.
Discussed:

- Examples (Waltz jump, high jump, vertical jump, long jump, overarm

throw)

Activity: ¢
Forearm pass critical features
Identify critical features for the cartwheel

-
5. Test #3 - Movement Analysis

Readings:
Hay & Reid - Textbook p. 266-278
Hay, J.G. "The Development of Deterministic Models”

SESSION #6
June 18, 1986
'. h \
1. Reviewed critical featuies for the four fundamental skills. Used the filmed

performances and worked through the models. .

2. Planning for Observation *

>
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Discussed :
-Introduction
- Overhead on Why plan, some guides to planning a

3. Test #1 - Planning for Observation

4. Plannin§ for Observation Step #1: Re-examine and select critical features.
Discussed »
- Predictive features'
- Activity: Gave list of the critical features for the cartwheel. Class
re-examined and selected the least redundant set, and possible predictive
features. ' .

5. Planning for Observation Step #2: Scanning strategies. {‘}

Discussed :
- Introduction
- Activity: Gave out list of statements concerning scanning strategies, group
discussion and presentations. T
6. Test #2 - Planning for Observation et

7. Plannping for observation Step #3: Position strategies.

Discussed : .
- Guidelines . : e
- Videotape of play school children ‘
- Activity: Tried out a number of different positions for viewing
performances of fundamental skills

. .

8. Summary of the planning for observation stage.

9. Assigned and discussed video project.

10. Assigned as homework the development of an observation plan for the assigned
project skil{all choices must be justified).

11. Test # 3\ Planning for Observation
Readings:

Barrett "Observation for Teachers and Coaches” .
Logsdon et al "A-Focus on The Teaching Process”, (Chapter 9)

»

SESSION #7
© June 19, 1986

1. Gave instructions for the video-taping session (timeline, equipment...).
2. Re-cap - Purpose of the project and of the session.
3. Students went to the gymnasium 10 work on their projects.

4. Met as a class to discuss the format for presentations. g
1
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SESSION #8
June 20, 1986 ’

1. Assigned two hours of time to allow the groups (0 flmsah their prOJects (Jusuf» all
cho:ccs plan presentations, produce good copies of the plan).

2. Class presentations: :
- 45 minutes per group '
- Question period and discussion
- My questions and suggestions
- General summary of projects

3. Consideration of the direct and indirect constraints on the observation process.
Discussed:

- Introduction and definitions

- Factors which alter perception

- Other relevant correlates

- Class discussed various examples and related the concepts to their own

experiences

4, Acceptable Response Range
Discussed:
- Introduction and definition.
- Activity: Homework - complete stick figure-drawings of acceptable

response range

v

~

SESSION #9
June 21, 1986

1. Collected stick figure activities and discussed the merit of the assignment.
2. Diagnosi# and Remediation

Discussed

- Introduction and defi mmons
- Handout: Hoffman'symodel - Discussed and worked through a number of
examples using the model ’ '
- Defined primary and secondary errors.

«~

Activity:
- Identify \nd determine the primary -and secondary erTors from the filmed
performances of the play schdol children .
- Apply Hoffman's model to the discrepancies between the observed and
desired responses recorded for the video projects. .

-

3. Summary of the skill analysis paradlgm _ »

_ 4. Handout: Great Quotes - Discussed c‘ach of the quotes and their relation to the
development of the skill analysis paradigm.

Reading:
Hoffman, S.J. "Clinicaj Diagnosis"
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APPENDIX 5: VIDEO PROJECT
{

ACTIVITY - VIDEO PROJECT

GROUP ' _ .

SKILL ¢

PERFORMANCE CRITERION

PERFORMER

PURPOSE: TO DEVELOP AN OBSERVATION PLAN AND RECORDING ¢

INSTRUMENT AND TO APPLY THE SELECTED OBSERVATION
STRATEGIES TO THE OBSERVATION OF THE ASSIGNED SKILL.

PROCEDURE: - .

1. Each group member must develop an observation plan for the
assigned skill. The plan should include the critical features to be
observed in each observation of the skill, the purpose for observing
these critical features, selected predictive features, as well as the
scanning and position strategies to be used for each observation..
You must be able to justify all your choices.

2. Meet with your group and share ideas concerning the plans.
Develop one plan and a corresponding recording instrument.
Determin€ an acceptable response range for each of the critical
features you have selected to observe.

3. Each group will receive a video system and an assigned work place.
Take your equipment and practice applying the observation plan by
making a video recording of the performances of your assigned
skill* Use the camera controls to simulate the human eye.

- 4. View each of the recorded trials and complete the developed
recording instrument. Prepare a good copy of the plan, recording
instrument etc... to be photocopied for each member of the class.
Discuss and practice your groups presentation of the project.

5. Class presentations.

PRESENTATIONS:

- - Approximately 45 minutes per group.
- Introduce and present the observation plan, recording instrument, and
acceptable response range. '
- Explain and demonstrate all components of the plan using the
prepared video. v .

Q - As you present each of the observations state the observed responses.
- All decisions related to the observation plan choices must be justified.

*

- ?
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APPENDIX 6: SUMMARY.OF THE RESULTS OF THE PFT

““MOVEMENT ANALYSIS INSTRUCTIONAL UNIT

INTRODUCTION:
- The introduction of this stage should include more information

on how the conceptual analysis of a skill fits into the skill analysis
paradigm, and what the target goals are. S1,7.8,2

- The transition from the review of the basic mechanical principle
to the movement analysis stage was rough. Sl

DETERMINE PERFORMANCE CRITERION
- A lack of knowledge on how a skill was evaluated created some
confusion. $2,5 Y
. - Following the presentation of an example the performance of the
skill should be described. State how it is measured. S2.6.8,
- The axamples of skills which were evaluated subjcctively created
confusion. $3,5.,7
- Different use of terminology caused difficulties. S3,4,8.

SIMPLIFY MOVEMENT AND DETERMINE MECHANICAL CONSTRUCTS
- Experienced difficulty in trying to simplify the movement when
there was a lack of, knowledge of the skill. S2.8
- Experienced difficulty in breaking the skill down to a level where
only the mechanical determinants were considered. S4

- Initially confused in the distinction between mechanical factors
and critical features. S7,3 *

- Concerned with ability to determine the mechanical factors
without a strong biomechanical background. S1,5.7

IDENTIFY CRITICAL FEATURES
- There is a need to spend more-time practicing the determination
of critical features usmg film as an aid. S2
- There is a need to assign the determination of critical features for
a new skill then spend time discussing and providing f ecdback
$1,2,5,6,8, .

MOVEMENT ANALYSIS ACTIVFTIES

DETERMINE PERFORMANCE CITERION
- Need to be mere specific in the skills chosen as examples ie: state
cross-country ski loppit vs cross-country ski racing. S2,3,7 '
- Difficult to determine for skills which are measured subjectively.
s3 . -
- " - Good activity, put theory into practice. S1,5,8

SIMBLIFY PERFORMANCE MOVEMENT

- Need more initial information on the performance of the skill. S8*

- Be more specific on, the skills which are chosen. S6 -

- Good activity, would have liked an opportunity to do some more
for homework. S1
-~ Good activity. 85
: N )
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CRITICAL FEATURE DEMO
- good activity. S1,2,3,4,56,7.8

CARTWHEEL CRITICAL FEATURES -

FIILM-

MOVEMENT ANALYSIS READINGS -

Hoffman
- Really enjoyed. the reading complimented the course content.
S1,3,2,5,6,7
Armstrong
- Enjoyed, complimented course content. S1,2,3,5.7
Evans
- Not very informative. Sl
- Provides sound rationale for learning mechanical principles. S2
Norman
- Good. §1,2.7 / “

o L4

-

PLANNING FOR OBSERVATION INSTRUCTIONAL UNIT

INTRODUCTION:
- The igtroduction should include a clear description of where the
planmng for observation stage fits into the skill analysis paradigm
and what the significance of the target goal is. S5

- The provision of a cothpleted observation plan would help to give

a visual picture of the target goal. 54

IDENTIFY PREDICTIVE FEATURES _
- The instruction on the identification of predictive features created
alot of confusion. More elaboration, explanation and examples were
needed. S1,2,3,5,6,7.8

DETERMINE NUMBER OF OBSERVATIONS
- Need more instruction on selecting the optimal number of
observations. S8
~- Not enough elboration on the relationship between the number of
observations and the consistency of the performance. 52,6

L

SCANNING
+ The examples did not stress the importance of priorizing the
scanning strategies. S1

203
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PLANNING FOR OBSERVA\E\ON ACTIVITIES

RE-EXAMINE CRITICAL FPATURES
- Excellent activity. S1,2.5

SCANNING STRATEGIKS
- Excellent activity, evoked good discussion. $2,3.5.6,7

POSITION STRATEGIES
- Need to have clearly identified critical features prior to.

completing this activity.

PLANNING FOR OBSERVATION READINGS

.

Barrett
- Good rebding, provided extra examples. S1,2,7,

Logsdon
- Good%eading. S1,2.7 /
- Undergraduates may have difficulty with terms. Sl

ACCEPTABLE RESPONSE RANGE INSTRUCTIONAL UNIT
-The unit should be addressed following the section on the
identification of critical features. Sl
- The unit should be covered during the development of the

observation plan. S6
- The presentatioq of a system of notation would greatly facilitate

the use of the practical application of this unit. S4

DIAGNOSIS AND REMEDIATION INSTRUCTIONAL UNIT
- There is a need to add an option for environmental and

psycho-social problems S1
- The model requires more pathways to pursue perceptual errors

S6
- More practice time for the identification of efrors is required. S1

R
DIAGNOSIS AND REMEDIATION ACTIVITIES

IDENTIFY PRIMARY ERRORS
- - Very useful activity. S1,2,5,6,7

-

IDENTIFY ERRORS IN.A PERFORMANCE
- Good opportunity to formulate and discuss ideas. 51,5,6,8,
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APPENDIX 7: BIOMECHANICS QUIZ

EXERCISE ON THE REVIEW OF THE MECHANICAL PRINGIPLES

CIRCLE THE CORRECT ANSWER

1.

A method by"which an athlete can produce rotational motion is:
maintainance of inertia

transference of momentum

redundance of inertia

rotational difference of body parts

an o

An athlete can make the upper limb rotate more quickly by !
a. reducing the muscular force

reducing the limbs moment of inertia

using all available joints in the reverse order of their size

c.
d. using only thelarge muscle groups . /

Athletes' rotational momentum depends on the combination of their
moment of inertia and their: ’

a. mass ’

b. total body inertia

c. rotational velocity

d. linear velocity

A person failing to gain sufficient rotation to complete a somersaull would
be advised to apply:

a. less force nearer the centre of mass

b. more force nearer the centre of ‘mass

c. less force farther from the centre of mass

d. more force farther from the centre of mass

Momentum is the product of:

a. weight and velocity

b. mass and velocity

c. weight and speed

d. weight and mass

The application of an off-centre force to a basket-ball will cause:
a. the ball to spin ¢ )
b. the ball to move faster toward the basket !

c. the ball to spin more slowly q

d. the shooter to be more off-balance

Impulse is a combination of :

a. speed and force

b. force and velocity

¢. force and time }

~d. ‘time and spwd N

Athletes should not be expected to comply w1th the straight and strong
principle (IMPULSE) when they are:
a. maintaining rather than increasing speed

205
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11.

12.

206

b. -starting to move from a dead stop

¢. moving at a moderate stroke rate

d, Projecting a javelin, s
. 14

When a swimmer zigzags down the pool the problem ig most likely:
a. a lack of leg strength resulting from a weak link

b. arm movements which push to the side rather than to the back
¢. a vertical rather than horizontal body position

d. a result of improper breathing technique

An unstable position is characterized by:
a. a low centre of mass

b. a large base of support

c. an increased mass

d. a high centre of mass

When an athlete uses a long stick or club, he/ghe may lose some: P
A

a. speed

b. control

c. force .

d. momentum -

The speed of an object being thrown is most clearly related to the:
a. position of the upper body at release or contact

b. speed of the arm at release or contact

c. speed of the hand at ref@se or contact

d. angle at which the object is thrown
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SHORT ANSWER

1. Define the terms; VELOCITY, SPEED.

2. Provide 3 different examples of forces that affect the moverfnent of humans.

3. Briefly explain the advantage of considering the position of* the centre of
niass when analyzing skills.

4. Which variable are you most interested in maximizing when you are
projecting a body or object for vertical distance (height)?

5.  Which variables affect the horizontal distance (range) attained by a
projected object?

\
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%+ APPLICATION OF THE MECHANICAL PRINCIPLES

\
[ 4 ‘
!.,,‘ .

[&}Jﬁm,c thc coach with all these prablems! Decide which principle(s) are bung

vidfated.
k& >

1. e baseball player can't make the throw all the way to third base.

2. the time Harry, the basketball player, pivots the defence is ready to ~
bigek the shot. )

8. Wb.e: Jgpe delivers the bowling ball. it never has enough "umph” to knock
ov pins.

4. The number 3 man never gets his paddle in the water on time.

S. The skip's curling rock never curls.

6. Jack always lands flat on his back when he tries a somersaulting dive.

" 7. The second never throws enough yvelghl to make the double take-out

(curling).

8. The field goal kicker always kicks the ball off to the left of the goal posts.

9. Bill's slapshot has the speed of a turtle.

10. The team rows a zig-zag cOUrse.

11. Rose spends half the race skiing and the other half falling down and getting
up e,

12. The triple jumper usually lands on his bottom.

13. The trampolinist can do a triple somersault but he lands on the floor.

14. Valerie, the velleyball spiker can never get any spin on her spike.

15. The horse never clears the higher Jumps

(Adapted from NCCP: Level 111, p. 8-22)



APPENDIX 8: DESCRIPTION OF THE FFT SKILL ANALYSIS TRAINING
PROGRAM

<

WELCOME. TO STRATEGIES FOR OBSERVATION AND ANALYSIS OF
MOTOR SKILLS

SESSION #1: Tuesday. November 4, 1986
8:15 - 9:45PM

Session Ob jectives: .
- To introduce themselves and present a brief overview of their
background and interests to the rest of the group.
- To follow through the course outline.
- To consider the nature and extent of the skill
analysis process.

Lesson Qutline:

1. Introductions
2. Present and explain the course outline. Discuss the class format
and the evaluation procedures. Allow five minutes for questions on
the course outline.

3. Arrange participants into groups of 2 or 3 and assign Activity
#1: What is Skill Analysis? Allow approximately 1S minutes for
the groups to discuss and complete the activity. Have a
spokesperson from each group report. Synthesize and discuss the
responses to the questions. Lead the discussion into a discussion on
a form of skill analysis which has a focus on technique.

4. Define technique (see Overhead #1).

S. State the assumptions of the skill analysis training program (see
Overhead #1).

Readings: .
. 1. Evans. J. "Movement Analysis” The Leaflet; The Physical
Education Association of Great Britain and Northern Ireland. Vol
66, No. 6, July, 1965, p. 51+53.
2. Hoffman, S.J. "Towards a Redagodical Kinesiolgy * Quest, No.
4, 1986.
v ’ —

[]
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COURSE SYLLABUS - EDUC 498

COURSE TITLE:
STRATEGIES FOR THE OBSERVATION AND

ANALYSIS OF MOTOR /
SKILLS

This course will attempt to unify. organize, and integrate
gross-motor skill analysis procedures in an holistic

approach.
DATE: November 4-30, 1986
TIME: T 8:15-9:30pm, R 7:00-10:00pm, SAT 9:00-12:00pm,

SUN 9:00-12:00pm
PREPARED BY:

Moira McPherson
OFFICE: P30S
PHONE: 432-5503

I. COURSE OBJECTIVES

1. To provide strategies for skill analysis.
Specific course objectives are:
Appreciation of the nature and scope of skill analysis.
Identification of critical features.
Construction of an observation plan.
Consideration and adoption of visual search, monitoring,
and recording strategies.
e. Error detection and priorization.
2. To provide practice for the application - movem ent analysis
skills.

oo o

*

I1.COURSE CONTENT

The ability of teachers to form accurate feedback based on
qualitative analyses implies the systematic and critical observation of motor
skill performances and the subsequent identification of flaws. It is an ability
which requires both the abstract analysis of a task as well as a visual
digsection of the observed performance. The quality of feedback rests on the
development of this skill. )

Skill analysis consists of four major phases: (a) pre-observation,
(b) observation, (c) diagnosis, and (d) remediation. Thss course wil!
address each of these phases as a module. Associated witi: each module will
be instructional units consisting of target goals, instruction, learner and
practice activities, feedback, resources, visual materials and assessment.
Students will be expected to successively master the skills in each of *he

modules.
-
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HI EVALUATION

1

Journal (30%)

Class Activities & Assignments (15%)
Participation (15%)

Video Project (20%)

Practice and Application (20%)

W o e PO —

21



JOURNAL

30 % OF TOTAL GRADE
DUE DECEMBER 10, 1987

1. Daily journal entry for each session.
Qutline:
- Session objectives -
- How did the instructor attempt to meet these objectives?
- Which activities, discussion...were particularly helpful?
Why? ‘
- Which activities, discussions...were confusing? Why?
- Did the session raise any rcactions, revelations,
queries...? )
- Recommendations on how to improve the session.

2. End of course summary.
- Has your understanding of the analysis process changed?
How?
- Will your approach to the analysis process change as a
result of this course? If so explain how?
- Do you feel that you could apply the skill analysis
paradigm to the analysis of other skills or movements not
covered in the course sessions?

What was your: r
" - Overall impression of the skill analysis paradigm?
- Overall impression of the visual materials?
- Overall impression of the readings?
- Overall impression of the activities and tasks?
Were the time constraints irthposed satisfactory?
Any Recommendations?

[

NOTE: The quality of journal will be significantly enhanced by the
inclusion of pgrsonal experiences, insights, and reflections.

.

v



ACTIVITY #1: INTRODUCTION TO SKILL ANALYSIS
(10-15 Minutes)

Working in groups of two or three discuss any experiences you may
have had with "skill analysis”. Determine a definition of what you consider
skill analysis to be.

Consider the following:
How do you approach the skill analysis process?
What do you consider to be the most important
components of the skill analysis process?
What do you consider 1o be the focus or purpose of skill
analysis? :

r
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OVERHEAD #1

TECHNIQUE:

Technique is respected when different motor components combine in a
logical sequence, when there is a summation of forces with these forces
being dirécred in the direction of the movement. (Salmella, 1974, p. 101)

- Manipulate the performer through the correct mechanical pathways. <
- The movement patterns which are dictated by the requirements and -
constraints of the skill or activity.

FEEDBACK:

A teaching behavior that is dependent upon the motor responses or one of more students and
is intended to provide information relevant to the acquisition or performance of a motor skill.
(Fishman & Anderson, 1971) : -

ASSUMPTIONS OF THE SKILL ANALYSIS TRAINING PROGRAM

Focus on technique

Focus on the analysis of closed skills .

Improvement is dependent upon the systematic application and practice of the skill
analysis strategies. -

W B =



SESSION #2:

N

Desson Outljne.'

On Reserve:

INTRODUCTION TO THE PROCESS OF SKILL ANALYSIS

Thusday, November 6, 1986
7:00 - 10:00PM

Session Objectives:

- To view and discuss their reactions to the instructional videotape:
Biomechanics: Quaﬁtalive analysis.

- To gain an overview of the research and literature regarding the components of
the skill analysis process, and attempts to train skill analysis.

- To examine a holistic approach to the skill analysis process.

1. Recap last session.

2. Discuss "Towards a Pedagogical Kinesiology"

3. Discuss the develqpmem of the instructional videotape: "Biomechanics:
Qualitltive Analysis”

4. Present the videotape and discuss.

5. Present a review of the literature.

Topics: - Components of \the skill analysis process (see Overhead #2)

- Approaches to the. process of skill analysis.

- Attempts to train skill analysis competency.

- Critique of the research to date.

Present operational definitions (ﬁandout #1: DEFINITION OF TERMS).
Present the skill analysis paradigm (Handout #2: SKILL ANALYSIS
PARADIGM). Explain each of_the components in the holistic approach to -
skill analysis. Explain the parallel between the paradigm and the flow of the
training program. o

~ O

Readings:
1. Armstrong, C.W. Research on Movement Analysis: Implications for the .

' Development of Clinical Competence, 1983.

2. Norman, R.W. Biomechanics for the Community Coach. JOPER, March
1975, p. 49-52.

'f"

1. Bedingfield, E.W., McPherson, M.N. Biomechanics: Qualitative Analysis, An
Instructional Videotape. S&F International, 1984
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HANDOUT # 1: DEFINITION OF TERMS

Observation. In accordance with the definition supplied by Lewis (1980), observation is
concerned with sensation, perception, and attention to a visual stimulus.

Movement Analysis. Movement analysis refers to the conceptual breakdown or analysis of a
skill or movement. The main characteristics of this process afe: definition of the purpose or
goal, a movement simplification, identification of mechanical determinants, and the
identification of critical features. “

Primary & Secondary Errors. Errors may be primary or secondary. A primary error is an
error which is the main problem and should be the focus of remediation. Secondary errors are
problems or errors which are symptoms of larger errors ie. the primary errors. Secondary
errors are important as they may furnish important informatiosf Concerning the primary
errors, however, efforts to correct the secondary error will not correct the real problem.

Skill Analysis. The term skill analysis refers to a process which includes; conceptually
analyzing a movement, observing the performance of a movement, diagnosing discrepencies
between the desired response and the observed response, and forming and providing
remediation- Skill analysis is precursor to the provision of feedback.

Technique. Technique is respected when different motor components combine in a logical
sequence, when there is a summation of forces with these forces being directed to the most
mechanically efficient performance of a movement pattern within the constraints and
requirements of the skill or activity.

Training Program. A fonethod of training teachers or coaching which combines and p}esems
the elements of a number of instructional units.

5
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OVERHEAD #2
.

- Analytic tasks required by teachers and coaches are qualitative in nature.

FOUR COMPONENTS OF THE SKILL ANALYSIS PROCESS:

Pre-observation

QObservation

Diagnosis

Remediation \ .

S KN r—
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INTRODUCTION TO THE MOVEMENT ANALYSIS STAGE

(SESSION 3 & 4 REVIEW OF MECHANICS)

SESSION #5:
Tuesday, November, 11. 1986
Z:OQ - 5:00PM

Session Objecti

Lesson Outline:
1.
2.

Readings:

’

-

ves.
To complete the Biomechanics quiz

- To outline the first phase of the skill analysis paradigm: pre-observation

- To outline the first stage of pre-observation: Movement analysis

- To detail the process involved in the identification of the performance criterion
- To detail the process involved in the simplification of the performance

criterion. -

3.

Assign the biomechanics quiz as a review activity for students.

Introduce the first phase of the skill analysis paradigm. Refer to handout
#1 and re-define the key components of the phase. '
Introduce the*first stage of the pre-observation phase: Movement
analysis(Handout #3: MOVEMENT ANALYSIS). Briefly define and
explain each of the steps in the movement analysis stage. Define and explain

- the significance of the target goal, the identification of the critical features.

Relate the movement analysis stage to a description of the development of a
theoretical model (Hay & Reid, 1982)(see Overhead #3). Present an
example of theoretical model (see Overhead #4) ,
Define and detaii the steps involved in identifying the performance criterion.

+ Provide examples (vertical jump, long jump, cartwheel, and overarm

throw).

Assign Activity #2: IDENTIFYING THE PERFORMANCE CRITERION.
Allow approxiamately 10-15 minutes for each of the groups to discuss ang.
complete the activity. Have a spokesperson report the results from each of
the groups. Discuss the responses.

Handout: CLASSIFICATION OF RESULTS FOR SELECTED SKILLS.
Define and detail the steps involved in the simplification of the performance
criterion. Provide examples.

Assign Activity #3: SIMPLIFICATION OF THE PERFORMANCE
CRITERION. Provide each group with two different activities to simplify
based on their specific sport interests. After approximately 10 minutes have
each group describe their assigned skill, the performance criterion and the
simplication of the performance criterion.

&

1. I‘-Iay, J.G. & Reid. J.G., The Anatomical and Mechanical Bases of Human

Motion. p. 266-278. L

-



STEP #1

STEP #2

, STEP #3

TARGET .

© GOAL

PRE-OBSERVATION

1. MOVEMENT ANALYSIS |

. DETERMINE
p PERFORMANCE
CRITERION

-

SIMPLIFY
PERFORMANCE
CRITERION

l

DETERMINE
MECHANICAL
CONSTRUCTS

{
IDENTIFY CRITICAL FEATURES
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OVERHEAD #3

MOVEMENT ANALYSIS R
- The conceptual analysis and organization of movement. .
- The development of a theoretical model(Hay & Reid, 1982) is used as a basis
for identifying errors and judging their relative importance.
-The theoretical model shows the relationship between the result and the factors
that produce the result.

e

-
{FA&TORS
lPRODUCE.
CRITICAL | | CRITICAL CRITICAL CRITICAL - CRITICAL
FEATURES FEATURES FEATURES FEATURES FEATURES
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ACTIVITY £2: IDENTIFICATION OF THE PERFORMANCE CRITERION
N 10-15 Minutes) .

Determine the performance criterion for the following skills.
A discus throw

The swan dive

A cross country ski loppit

Downhill ski racing

A dance leap

A pass in basketball

A soccer kick

The slapshot

The 100 yard sprint

A shotput

. The forearm pass in volleyball -

_—— O OC =) NN Y —

—
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ACTIVITY #3: SIMPLIFICATION OF THE PERFORMANCE CRITERION
(10-15 Minutes)

For the following skills simplify the movement by determining if the performance
criterion can be divided into a scries of distinct parts.

Cross country skiing for distance
The jump and reach

The shotput -

The triple jump

Walking

A ski jump

NV B R —



SESSION #6:

MOVEMENT ANALYSIS

Thursday, Noven;nber 13, 1986
7:00 - 10:00PM *

Session Ob jectives:
- To detail the process involved in the determination of the mechanical
constructs.
- To define and detail the process involved in the identification of the critical
features.
- To practice the identification of critical features.

Lesson Qutline:
1.
2.

Reading:

L8

)

Recap the first two steps of the movement analysis stage.

Define and detail the steps involved in the determination of the mechanical
constructs (Handout: BIOMECHANICAL FACTORS THAT GOVERN
THE EFFECTIVENESS OF SELECTED PERFORMANCES).

Provide students with a resource package containing information on the
application of mechanics to the selected example skills.

Go over the mechanical factors for Handout #4: THEORETICAL
MODELS (vertical jump, cartwheel, long jump, and the over arm throw).
Re-define and discuss in detail critical features (see Overhead #5).

As a class, discuss and identify the critical features for the vertical jump
and the cartwheel.

Assign as homework the identification of the critical features for the long
jump and the overarm throw.

1. Hay, J.G., The Development of Determ\\nistic models for Qualitative

Analysis.

Resource Package:
- Handout #4, Kreighbaum & Barthels, 1981, p. 453 - Selection of material
from texts.
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OVERHEAD #5
DEVELOPMENT OF ATHEORETICAL MODEL SUMMARY

1. Each of the factors included in the model should be completely determined by
those factors that appear immediately below it.

2. Different models can be developed for the same skill.

3. Models should only be developed up to the point that is necessary Lo $termine
the critical features.

4. Relationships between the variab}ss‘ at the same levels are not indicated.

-

CRITICAL FEATURES

- Critical features are components of the movement and the environment that
are critical to the outcome of the performance.

- They must be able to be observed and have a reason for being observed.

- Modification of the critical features should affect the outcome of the
performance.

- Critical features are inflexible parts of a movement. They can be least modxf ied
by individual differences etc... if success is to be achieved.

- A component is critical if its absence or malf uncuon prevents correct or
efficient performance.

- Critical features provide important cues on what to focus on.

MOVEMENT ANALYSIS & CONSIDERATION OF THE DIRECT AND INDIRECT
CONSTRAINTS .

SESSION #7:
Saturday, November 15, 1986

9:00 - 12:00pm _ /

- b
Session Objectives: :
- To complete a number of practice acuvmes on the identification of crmcal
features.
- To discuss and provide examples of possible direct and indirect constraints
on the observation process.

Lesson Qutline:

-1.  Recap the steps involved in the conceptual analysis of a skill or
movement.

2. Re-emphasize the 1mportance of identifying the critical features for a
skill or movement.

3. Discuss the homework assignment on the identification of the critical
features for the overarm throw and the long jump.

4. Show the 16mm film on playschool children performing the vertical

, jump, cartwheel, long jump, and overarm throw. Have the students

’ observe the film to observe the presence or absence of the prevnously

identified critical features.
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Assign Activity #4: CRITICAL FEATURES OF THE FOREARM
PASS. Provide the students with a theoretical model for the volleyball
forearm pass. Request that-.one student acts as a demonstrator, while
the class, as a group, discusses ard identifies the critical features. Allow
approxirpalely 30 minutes.

Introduce the next stage in the pre-observation phase, the consideration

of the direct and indire%aints on the observation process. Belalc’"

the stage to the skill analysid paradigm Handout #1

Define and detail the two target goals of this stage, the consideration of
the factors which alter the perceptual process, and the consideration of
other relevant correlates (see Overhead # 6). Provide personal
examples. .

Stimulate discussion on the stage by asking for examples from the
participants teaching and coaching experiences.

Reading:

1. Barrett, K.B., Observation for teaching and Coaching. JOPER, 1979, p.
23-25.

2. Logsdon, B.J. et al, A Focus on the Teaching Process. 1984, p. 269-339

%Chapter 9).

N

¢

31



ACTIVITY #4: CRITICAL FEATURES OF THE FOREARM PASS
(30 MINUTES) -

Using the theoretical model provided for the voyevball forearm pass determine
the critical features (One participant should volunteer to be a demonstrator for the

volleyball forearm pass).

ADVANTAGE

DIRECTION
OF
BALL

HEIGHT
~OF

VELOOTY ) —
AR Oof ANGLE BETWEEN PLACE OF
BALL 8 BOOY
RE SISTANCE ARMS & POSITION CONTACT
BEFORE AFTER CONTACT ON AAMS
CONTACT

MASS
TIME oF TIME SAN OF
. BALL 8ALL

FORCE DUE FORCE DUE
TO ARM TO LEG
ACTION ACTION
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OVERHEAD #6

M)

FACTORS WHICH AFFECT OUR ABILITY TO PERCEIVE/ATTEND/OBSERVE

The ability to selectively attend to pertinent information is affected by many
things. Distractions result in an inability to maintain focus.

External Distractions:
- intensity and size
- contrast
- speed, complexity, repetition
- movement s
- teaching area, type & amount of equipment

Internal Distractions: -
- motivation
- lack of a visual strategy
- fear, excitement
- observer bias, expectancy

NEED TO RECOGNIZE, ELIMINATE OR MINIMIZE!

<

OTHER RELEVANT CORRELATES

Physiological: Muscular strength, power, endurance, flexibility, and cardiovascular
functioning. ‘ -

Morphological: Body size, structure, length of limbs...

Event Constraints: may cause the performer to alter their movements from a mechanically
ideal to a less then ideal petformance. For example: temperayure

~

Aesthetic Considerations: Within a technique, a performer may use individual
modifications such as unique timing or movements. These unique and individual
adaptations are called STYLE. For example: The run-up pattern for the high jump
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PLANNING FOR OBSERVATION

SESSION #38: » A
Sunday, November 16, 1986,
9:00 - 12:00pm N
Session Objectives: A |
- To outline the planning for observation stage of the pre-observation
phase.
- To explain the importance of dgveloping an observation plan and recording
form. :
- To detail the process involved in selecting critical and predictive features,
identifying scanning and position strategies, and determining the optimal
number of observations.

Lesson Outline:

Introduce the planning for observation stage(see Overhead #7).

Relate the stage back to the skill analysis paradigm (Handout #1) and recap the

various components that have been covered up to this point.

3. Provide students with Handout #5 : PLANNING FOR OBSERVATION. Define
each of the components of the stage (see Overhead '#8). _

4. Provide students with an example outline for an obseryation plan (Handout #6:
OBSERVATION PLAN). S

5. Define and detail the steps involved in re-examining and selecting the critical features
which will be the focus of the observation plan(see Overhead #9).

6. Assign 4ctivity #5: RE-EXAMINE CRITICAL FEATURES. The critical features

. of the cartwheel are re-examined and selected for a specific observation plan.

7. Define predictive features. Provide examples of possible predictive features for the
vertical jump, long jump, and overarm throw. : ‘

8. Assign Activity #6: PREDICTIVE FEATURES. Using the critical features selected
for the previous activity determine the existence of any predictive.features. Discuss
each suggestion with the class. Y \

9. Define and detail scanning strategies (see Overhead #9). Provide examples.

10. Assign Activity #7: SCANNING STRATEGIES. Arrange participants into groups of

two and three. Assign each group several statements from the activity SEL Allow

O —

each group approximately 15 minutes to discuss their statements and to determine a
number of examples which provide a justification for or against the statement. Have
each group report to the class and explain their responses. R B
11. Define and detail the identification of position strategies. Provide students with |
. Handout #7: POSITION GUIDELINES and discuss. ¢ :
12. Use the filmed performances and videotaped performances of the playschool children
: to demonstrate the effects of viewing movement from different positions.
13. Assign Activity #8: POSITION STRATEGIES. Arrange participants in groups of
two and three. Assign each group one of the four fundamental skills previously
discussed. Allow each group approximately 15 minutes to try observing the critical
features for their particular skill from a number of different positions. Students
record the positions best suited to viewing each of the critical features. These records
are _used in the development of the observation plan for the group projects next )
session. - ‘ . ’ \
14. Assign Activity #9 : DETERMINATION OF AN ACCEPTABLE RESPONSE
RANGE as homework. \
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QOVERHEAD #38

\

- Movement observation must be s\stunam in order for%t to be an effective

evaluallvc tool.

- Plan for observation

Observers who try to see everything often end up perceiving nothing (Barrett,
1979)

-An observation plan is designed to relate to a specific task. bFach plan is uniguce.

1.

NEED TO CONSIDER:

Task - What is the performance criterion, purpose of the lesson or
analysis....”?

sCritical features - What are the critical features which will be the focus of

the observation?

rredictive features - Are there any features in the movement which may acl
as critical feature indicators?

‘Scanning strategies - Which scanning strategies will be used 1o obscrve the
critical features?

Number of Observations - How many observations of the skill are
necessary’ ;

Position - Which positions are best suited to each of the observations”



HANDOUT #6: OBSERVATION PLAN

Srlenor, DLl

i

(Performance

TASK

SKILL

(Direct and Indirect constraints)

SETTING

PREDICTIVE |

i

FEATURES

CRITICAL
FEATURES

OBSERVATION

NUMBER

ro
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OVERHEAD #9 e

RE-EXAMINE & SELECT CRITICAL FEATURES

Select speciftc critical features depending on*TYse objectives of the lesson, time,
performer s ability ... Y.
List all the critical features for the movement or skill.

Choose the least redundant set.
Select the critical features which will be the focus of the lesson or analysis.

Determine the existence of any predictive features. \

\\

B ho —

SCANNING STRATEGIES
»
WHERE, WHEN, AND HOW LONG TO LOOK FOR?

Need to be able to search systematically for the relevant features. Scanning strategies
address the following questions.

1. In which part of the display do the perceptual systems need to be
-orientated?

2. How to observe the various critical features - focus versus scan?

3. Are there any critical features which need to be observed simultaneously?
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ACTIVITY #5: }(E-EXAMINE CRITICAL FEATURES
(15 MINUTES)

Listed below are the critical features of the cartwheel that were determined during the
movement analysis stage. Re-examine these critical features and sclect the ones which will be
the focus of a specific observation plan.

CARTWHEEL CRITICAL FEATURES

Legs abducted in a split position ~

Toes pointed

Body line (limbs extended)

Distance the foot is away from the centre of mass
Extension of the ankle

Extension of the knee

Vigourous swing downwards of the arms
Vigourous swing downwards of the trunk
Straight body line

Erect trunk

4 count rythm foot/hand/hand/foot

ACTIVITY #6 : PREDICTIVE FEATURES
(15 MINUTES)

For the critical features which were selected above determine if there are any possible
predictive features.
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ACTIVITY #7 : SCANNING STRATEGIES

(15 MINUTES)

Discuss the assigned statements (agree, disagree etc... with each of the statements)
and determine several examples for each of the statements which serve to exemplify your
discussions. Select a spokesperson to report to the class.

1.

~N o

The point or points on which the observer focuses attention effects vshat is
seen. If an attempt is made to get a general impression of the whole:dt is
unlikely you will get a distinct impression of how any particular part is
moving and visa - versa.

It is often wise to scan first to get a general picture then f ocus in on the

" critical features.

Movement observation can be simplified by observing slower moving parts
first. It is difficult to see extremities or striking implements that are moving
fast. The speed of* the movement often increases from the centre of the
body out to the extremeties. (Look at the centre of the wheel before
observing the rim)

Break the skill down into components or phases and just focus on one phase

~at a time. (If the critical features in each phase are okay sequencing may be

the probiem)
Focus on a given movement or combination of motfements long c:nougb7 1o
see and describe.

Scan for unnecessary movements.

Scanning for the range of motion of various body parts may help to assess
skills in which the speed or impulse is important.
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HANDOUT #7: POSITION

You must be in the right place at the right time!( Barrett, 1979, p. 25)

[ R
If the vantage point is not considered other observation techniques may
be useless. The optimum position to view from varies from skill to skill,, eature
to feature. (Brown, 1982)

GUIDE:

Move around during the observation session. Different positions provide
different information regarding the critical features.

In general, the best vantage point is one that is at right angles to the plane of
motion. .

Move far enough away to overcome problems associated with the speed of the
performer moving across the observers field.

When movement extends over some distance the best vantage point is opposite
the midpoint of this distance. The observer must be far enough away 1o see the
entire sequence. When focusing on smaller components of the movement the
observer should be quite close to the performer.

If orientation is important observe in a setting which has horizontal or vertical
reference lines. : .
Position to the outside edge of the teaching area.

“
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ACTIVITY #8 : POSITION
(15 MINUTES)

Observe each of the critical features for your group's assigned skill from a number of
different positions. Determine and record the best positions for each of the critical features.

Take turns being the performer and the observer.
\

-
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ACTIVITY #9 : ACCEPTABLE RESPONSE RANGE
(HOMEWORK)

DETERMINING AN ACCEPTABLE RESPONSE RANGE

TARGET GOAL: To determine an acceptable response range for the performan‘ce of specific
critical features based on the information derived from the initial movement analysis and the
consideration of the indirect and direct constraints on the observation process. ’

Construct stick figure drawings depicting an acceptable reponse range for the critical
features previously established in the following phases.

1. Cartwheel: hd
- Instant of first hand placement
- Double hand support

2. Long jump:
- Take-off .
- Landing

3. Overarm throw:
- Backswing

- Point of release
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DETERMINATION OF AN ACCEPTABLE RESPONSE RANGE

AND INTRODUCTION TO THE GROUP PROJECT

T

Tuesday, November 18, 1986
7:00 - 10:00pm

Session Objectives:
- To outline the importance of determining an acceptable response range.

-To outline the importance of the formation of a mental image.
- To understand the objectives and procedures involved in the complelio'n‘ of the

group video project.

Lesson Qutline:
1.

Go arkund the class and ask each of the participants for their reactions to
the homework assignment. Ask such questions as:

-Did they find it difficult? Why?

- How did they go about the homework task? ,
Discuss the objectives of the homework assignment(Activity #9). Detail the
process that is involved in determining an acceptable response range. Discuss
the benefits of completing this stage of the pre-observation phase. Relate
the stage to the skill analysis paradigm (Handout #1).

Allow the students to make any modificatfons to their acceptable response
range activities and then collect them.

Introduce the group video project (Haadout #8: VIDEO PROJECT).
Explain the objectives, procedures, and timeline of the project. Explain the
presentation requirements and formfat.

Assign the students to the same groups they were in for Activity #8. Assign
the remainder of the session to be used to re-eXamine and select the critical
features which will be the focus of the observation plan. The group is
responsible for arranging private group meetings prior to the video-taping
session. : :
Have class meet back for ten minutes to a8k any questions regarding the
project. ’



HANDOUT #8: VIDEO PROJECT )

GROUP

SKILL

PERFORMANCE LRITERION -
PERFOKMER

PURPOSE: °

TO DEVELOP AN OBSERVATION PLAN AND RECORDING
INSTRUMENT AND TO APPLY THE SELECTED OBSERVATION
STRATEGIES TO THE OBSERVATION OF THE ASSIGNED SKILL.

PROCEDURE:
1.

Each group member must develop an observation plan for the assigned skill.
The plan should include the critical features to be observed in each
observation of the skill, the purpose for observing these critical features,
selected predictive features, as well as the scanning and position strategies (o
be used for each observation. You must be able to justify all your choices.
Meet with your group and share ideas concerning the plans. Develop one
plan and a corresponding recording instrument. Determine an acceptable
response range for each of the critical features you have selected to observe.
Each group will receive a video system and an assigned work place. Take
your equipment and practice applying the observation plan by making a
video recording of the performances of your assigned skill. Use the camera
controls 1o simulate the human eye.

View each of the recorded trials and complete the developed recording
instrument. Prepare a good copy of the plan, recording instrument etc... to
be photocopied for each member of the class. Discuss and practice your

- grolips presentation of the project.
-Class presentations.

PRESENTATIONS:

- Approximately 45 minutes per group.

- Inttoduce and present the observation plan, recording instrument, and

acceptable response range.

- Explain and demonstrate all components of the plan using the prepared video.
- As you present each of the observations state the observed responses.
- All decisions related to the observation plan choices must be justified.
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SESSION #10:

T 246°

- VIDEO-TAPING SESSION

Thursday, November 20, 1986

7:00 -

10:00pm

Session Ob fectives:
- To have a completed and refined observation plan and recording form.

- To complete the video-taping portion of the group project.
- To discuss the preparation and format of the project presentations.

Lesson Outline:
1.

2.

3.

Proceed to video-taping venue and pick up cquip‘merft. Ensure all groups$ are
familiar with the operation of the equipment.

Review each of the developed observation plans to ensure they have been
completed adequately.

Assign each group a specific area in which to video-tape their skills. Mingle
with the groups and be available to troubieshoot.

Once the taping is completed have students plan their presentations.
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" GROUP PRESENTATIONS

SESSION #11:
Saturday, November 22, 1986
9:00 - 12:00PM 2

Session Objectives:

- To present the group project

- To review and discuss the project presentations made by each of the groups.
- To outline the planping for observation process.

- To understand the adoption of observation strategies required in the
observation phase.

<

Lesson Outline:

1. Allow the groups approximately 45 minutes to practice their presentations
and to produce the good copy of their observation plans and recording
forms. .
0Makf: a copy .of each of the plans for each of the members of the class.

. *Group presentations. Allow 10 minutes for questions and discussion.

Provide an overview of the presentations highlighting the positive aspects of

each of the observation plans and recording forms.

5. Recap the planning for observation process. Ask each of the participants to
comment on the process of the video project.

6. Relate the tasks involved in the video-project to the observation phase of
the skill analysis paradigm (Handout #1).

W
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DIAGNOSIS AND REMEDIATION

SESSION #12:
Sunday, November 23, 1986
9:00 - 12,00pm

Sessté&) Jectives:

- To consider Hoffman's Hypothetico- Deductive model for problem solving.

- To apply Hoffman's mode! as a basis for determining the nature and extent of
a discrepancy between the observed and the desired response.

- To determine the errors in a performance.

- To discriminate between the primary and secondary errors.

{

\

Lesson Outkine:

1. Recap the progression through the skill analysis paradigm to date.

2. Introduce and discuss Hoffman's Hypothetico-Deductive model for problem
solving (see Overhead #10). '

3. Provide students with Handout #9: DIAGNOSTIC PROBLEM SOLVING.
Apply the approach to the filmed performances of the four demonstration
skills.

4. Define and detail the steps involved in determining the primary errors in a
performance (HANDOUT #10: DIAGNOSIS). Provide examples using the
filmed performances of the four demonstration skills.

5. Assign Activity #10: DIAGNOSIS & REMEDIATION ACTIVITY. Have
students return to their video project groups to complete the activity. Allow
each group approximately 25 minutes to discuss and record their responses.
A spokesperson from each group reports their results to the class using the
video-taped performances to exemplify their findings.

6. Provide an overview of the final phases of the skill analysis process.
Highlight the importanct of discriminating between the primary ard
sgcondary errors.

-

Readings: ‘ . :
1. Hoffman, S.J., Clinical Diagnosis as a Pedagogical Skill. In Thomas J.
Templin & J. Olsen (Ed's) Big Ten Body of Knowledge Symposium Series,
Ilanois: Human Kinetic Publishers, 1982.
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N

OVERHEAD #10 "‘ ‘ \
DIAGNOSIS & REMEDIATION ‘

Hoffman (1982) posed a Hypothetico- Deductive model as a diagnostic problem
solving tool.

- The model is based on the assumption that discrepancies between the observed and desired
response require specific prescriptions.
Three major decisions:
1. Has the learner performed the skill correctly?
2. If not - What features of the performance are errors? Primary versus
secondary errors?
3.  What prescription will remediate the errors?
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HANDOUT #10: DIAGNOSIS
- ’

DIAGNOSIS

STED #1 ) RECOGNIZE 1
A DISCREPANCY

T T

oo o IDENTIFY
- ERRORS

DETERMINE
Coa PRIMARY
- ~ERRORS

}




ACTIVITY #10: DIAGNOSIS#& REMEDIATION
(25 MINUTES)
) :

Discﬁss the observdliéns which you recorded during the preparation of your video
presentations. Determine if there were any discrepancies between the observed and desired
responses. Apply Hoffman's model for problem solving to determine the nature of the"
discrepancy. If an cﬁror ips technique is deemed to be the problem. determine if it is a primary
or secondary error. Yorm a remedy for each of the technique errors.

4
.
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SUMMARY OF THE SKILL ANALYSIS PARADIGM

SESSION #13:
Tuesday. November 25, 1986
8:15 - 10:00pm

-

Session Objectives:
- To consider the skill analysis paradigm in its entirety.
- To understand the nature and extent of the skill analysis process.
- To complete the first step in the final practical assignment.

Lesson Outline: ) .

1. Provide students with the detailed version of the complete skill analysis
paradigm (Handout #11: SKILL ANALYSIS PARADIGM). Outline and
redefine each of the phases of the skill analysis process. Provide a brief
overview of the methods which were used to present each of the phases.

2. Provide students with a list of summary quotes (Handout #12: QUOTLS).
Discuss each of the quotes and how it relates to the development and
implementation of a program designed to promote skill analysis competency .

3. Provide a brief discussion on other applications of the skill analysis
paradigm (ie. forms of skill analysis in which the focus of the andlysis is
not technique).

4. Introduce the objectives and procedures of the final practical assignment.
Qutline the timeline for the assignement.

5. Implement the final practical assignment test session #1.

~
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SUMMARY QUOTES)

~

Experienced clinicians teaching skills with which they are familiar resort to troubie
shooting. Through repeated analysis of the skill, they have learned to focus directly
on the source of difficulty. Some may not even appreciate or understand the
mechanical laws that govern the relationships between primary and secondary errors.
Granted this does not mean that a knowledge of mechanics would not improve their
diagnostic abilities but that remains a question to be examined. .
(Hoffman, 1932, p. 4)

The more you can draw on your knowledge base, the more faith you can have in
your interpretation and the more choices you have. (Logsdon, 1984, p. 305)

The expert is able to monitor ®ertain movement patterns at a level that does not have
to be under conscious control. Once something is learnt and automated it is removed
to a lower level and does not have to be consciously monitored all the time. (Lewis,
1980, p- 41)

In the absence of preserved graphic records of the movement, the teacher conducts
ex-post facto analyses of rapidly decaying precepts eétched not on film but on the
illusive territory of the minds eye. (Hoffmin, 1974, p. 74)

Since each of the skills is made up of various movements, it seems to me that teacher
preparation programs could use time more wisely if they were to teach observation of
movement as a totality. If prospective Physical Educators are taught to observe:
movement, they could learn to apply their observation abilities to any movement
within any skill. (Craft, 1977, p. 51)

Skill teachers’ can no more spontaneously evolve effective diagnostic strategies for
gymnastic or volleyball instruction out of a melange of theoretical coursework
offered up by the academics, (most of who are neither ipteresied nor knowledgable
in the kind of clinical decision-making required in pedagogy) than medical students
can spontaneously evolve an effective method of diagnosing encephalitis from a basic
course in anatomy and physiology. (Hoffman, 1982, p. 41)

Contrary to longstanding belief, biomechanists do not have the monopoly on the
knowledge required for a clinical analysis of a motor performance, teachers and
coaches, like medical clinicians, must draw from what academics have treated as .
disparate bodies of knowledge. Thty don't evaluate a motor performance from the
perspective of an exercise physiologist, a motor behaviorist, a sport psychologist, or a
biomechanis} but as a clinician whose questions usually cut across the boundries of
all the subdisciplines. (Hoffman, 1984, p. 70)

255
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FINAL PRACTICAL SESSION #1

SESSION # 14:
Thursday, November 27, 1986

7:00 - 10:00pm—
/ ¢

Session Objectives:
- To complete a conceptual analysis of the gymnastics squat vault.
- To consider the direct and indirect constraints on high school students’

performances of the vault.

Lesson Qutline:
1. Re-cap the objectives and the procedures involved in the final practical

assignment. e

2. Provide the students with a resource package on the squat vault.

3. Have students work in groups to identify the critical features for the
vault. Have the expert in the group act as a resource person.

4. Go to the gymnasium to view performances of the squat vault

4 performed by a skilled gymnast.

S. As a class discuss the possible direct and mdlrect constraints on the
observation.

6. Assign as homework the deyelopment of an observation plan and
recording form for the squat vault.

™~

[



FINAL PRACTICAL ASSIGNMENT SESSION #2

SESSION #15:
Sundav, November 30, 1986
\ 9:00 - 12:00pm

Session Objectives: ‘
- To refine the developed observation plans and recording forms for the
squat vault.
- To consider the developmenqt of an acceptable response range.
- To complete the second testing session.
- To describe the actions involved in the power skating skill, one-foot
edging.

Lesson Qutline: )

1. Have students work in groups of two and three to discuss and refine
their developed observationy and recording forms.

2. Have students discuss and’determine an acceptable response range for
the vault.

3. Implement the final practical test session #2.

4. Introduce and describe the power skating skill. Provide an off -ice
demonstration of the skill.

' 5. Present a discussion on the movement principles that affect the

performance of the skill. )

6. Assign as homework the consideration of the movement analysis stage
for the skating skill.

257



FINAL PRACTICAL ASSIGNMENT SESSION #3

SESSION #16:
Wednesday, December 3, 1986
8:00 - 11:00pm

Session Objectives:
- To follow the conceptual analysis of one-foot edging
- To consider the direct and indirect constraints on the observation of the
skating skill performed by a group of university students.
- To develop an observation plan and recording form for the skating skill.
- To consider the development of an acceptable response range.
- To complete the third testing session.

Lesson QOutline: ‘
1. Go through the conceptual analysis of the skating skill (Handout #13:
SKATING SKILL). Discuss and determine the critical features as a

class. t
2. As a class discuss the possible direct and indirect constraints on the
observation of the skill.
3. Have students work in groups to develop an observation plan, recording
form, and an acceptable response range.
4. Implement the final practical testing session # 3.
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APPENDIX 9: FINAL FIELD TEST COURSE SCHEDULE

TOPIC

04/11/86
06/11/86
08/11/86
09/11/86
11/11/86
13/11/86
15/11/86

16/11/86
18711786

- 20/11/86

- 22711786
23/11/86
25/11/86
27/11/86
30/11/86

03/12/86

Course Introduction

Introduction to Training Program
Biomechanics Review

Biomechanics Review

Biomechanics Review, Movement Analvsis
Movement Analysis

Indirect & Direct Constraints,

Planning Observation

Planning Observation

Determine Acceptable Response Range,
Video Project

Video Project

Video Project, Diagnosis & Remediation.y,
Diagnosis & Remediation

Skill Analysis Paradigm Summary

Final Assignment

Final Assignment

Final Assignmerit
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¢  FACTOR/PHASE

PRE-FLIGHT

SECOND FLIGHT

LANDING

262

SQUAT VAULT CRITICAL FEATURES

CRITICAL FEATURES

Plantar flexion

Complete knee extension

Body lean (C/M ahead of trunk)

Hollow extended body

Body raises up close to horizontal position just prior to
hand/horse contact

Shoulder retraction/protraction

Extension of elbows

Push-off completed before shoulders cross vertical
Hips shoot through

. Explosive extension of wrist and shoulders

Extension through a large range of motion
Shoulder flexion
Flight occurs in sagittal plane

Full body extension

Vertically extended body over base of support
Flexion of hips, knees, ankles, thigh

Optimal range of motion

1)
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FACTOR/PHASE

ONF-FOOT EDGING CRITICAL FEATURES

CRITICAL FFATURES

FORM

TIME

RHYTHM

Erect trunk

Head up

Free lcg extended over skate
Arms abducted and controlled
AIms rotate in transverse plane

o)

Plantar/dorst flexion

Knee flexion/extension

Hip flexion/extension

Trunk rotation in transverse plane
Arms, shoulder rotation

Large range of motion

Slight unweighting of skating foot

" Bpdy leans over to inside of new circle radius

Simultaneous rotations of upper body
Transfer ends in flexion over new edge

. Free leg draws over new edge

Edge #1 - ﬂeon of hip, knee, ankle .
Edge #2 - ex¥ension of hip. knee, ankle during the weight =~

- transfer
~ Flexion and exténsion act continuously .

Thigh, ankle, hip rotate snmultarieouslv during the unweighting
in weight transfer
Rhythm betwcen lower and, upper body rotations

o

\ B T

H




v,
& ,
I 3niL 30404
] ’
T
) Soi ! SINdA! .
‘/w»(/IIH“\ "
s LDOYV3A N FONYHD _ ALDOTI3A ONIJRO N LING
p— _ N - J, — /\\\\
E SIS (TR CO3CSHG

. SR , | NOILISOd 4008 ALIDOT3A INOISAHI -
ELAIN ) EI12E0 I Co3nL
/,// , ! \

3 3003 3903 308100 3903 30ISNI
L
S THINM AN 3903 ! HLONTT 3903
=2 ,
//,
//
T~
” , NOILISOd
QUDHINT 33 Z3345 |
QP HDNINT 33 | 03305 | _ 3ONVISIQ 3INOISAHd X008
Sl EiNTD | 3m W, - WHO 4

| AAAIVAV SINIOd

ONIDAI LOOA-ANO HOA TIAOW TVIILLIMOIHL V




\_

FACTOR/PHASE

LACROSSE CRITICAL FEATURES

CRITICAL FEATURES

ALCCURACY

DISTANCE

FORCE

TIME

Lower arm and shoulder raise end of crosse up and forward in

-direction of pass

Body movements during swing occur in flight path
Crosse should be perpendicular to flight path
Angle of crosse at release

Top hand near top of stick

Palm of top hand behind crosse

Bottom hand grips butt

Leg opposite the throwing hand is forward

Crosse is brought beside body with right shouider pulling back
Gripping palm hand moves back

Both hands work together -

Bottom hand lifts end of crosse forward and up pointing in
direction of pass then pulls down \

While upper hand ryaches up and over and follow through in
same direction ’ :
Simultaneously with above weight transfer rear to front

No pause through movement

Partial extension of back knee during release phase
Plantar flexion

Extension and rotation of trunk

Pull with bottom shoulder and arm

Extension of top shoulder and arm

Extension of wrist

Large range of motion
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