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Ahstract

It is the author’s contention that one of the functions of a stale education system
within a democracy is o educate its citizens so that they can fully participate in
soctety. Fulfilling that function as a school physical educator requires one to be
concerned with movement outcomes based on o good citizen model. A good
citizen model of physical education translates to a physically well-educated
populace that has benelits tor citizens at individual. community and national
levels, For the individual there are health benetits of a physical, emotional and
sprritual kind. At a community level, there are the socidd capital benefits
associated with the interaction and fellowship that transpire when people meet (o
play sports. reercate or take part i leisure. Such interuction  cncourages
socialisation and can even give conununitios @ focus and direction. Nationally, a
it wid active populace promotes grealer participation in society, involvement with

tasues and less demand on health services.

This study evaluated, using mmstruction 1 tenis ina physteal education context.
whether @ personalised  mastery  learning progranine  of instruction  that
mcorporated individualised goal setting. accelerated motor-skill learning towards
achicoving mustery or competency 111 movement at a rate faster and. therefore,
more eftfectively than traditional motor-skill learning istruction. 11 1t did. then a
recotmendation from this study would be that in order Tor teachers to fullil their
function within a “good citizen” model of instruction in physical education that
they adopt. where applicable, mastery learning strategics to ensure that as many
students as possible achieve mastery of fundamental movements. It Tound that
those learning conditions produced a positive learning environment and notable
fimal student competeney levels that appeared counter intuitive 1o the plateau

effect Irequently associated with motor-skilh instruction and fearning,
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CHAPTER ONE

Introduction

1.1 Introduction

This thesis evaluates the elfectiveness of a personalised mastery learning
programme  of instruction, incorporating individualised goal setting in a
physical education context as a means to develop student movement

compelency in basic tennis skills.

1.2 Overcoming inequality of opportunity through a ‘good

citizen” model of pedagogical instruction in physical education

It 1s the author's contention that one of the functions of a state education
systermn wrthin @ democracy is to educate 1ts citizens so that they can fully
purticipate in society. In fulfifling that function as a schoal physical educator.
one is, therelore, concerned with movement outcomes based on a good citizen
model. Within this model. the author suggests that 1t 1s the responsibility of the
physical educator to strive to have as many students as possible achieve
competence ina wide variety of movement skills that will enable them (o elect
to participate 1n sport, recreation or Ielsure activities of therr choosimg. A good
citizen model of physical education translates to a physically well-educated
populace that has benefits for citizens at individual, commumity and national
levels. For the individual there are health benefits of a physical. emotional and
spiritual kind. At a community level, there are the benefits associated with the
mteraction and fellowship that transpires when people mecet to play sports,
recreate or take part in leisure. Such interaction cacourages socialisation and
can even give communities o focus and direction. Nationally. a fit and active
populace promotes greater participation i society. imvolvement with issues

and fess demand on health services.



Through this interpretation of the role of a physical educator, one could argue
that physical education contributes to democracy. I that arcument iy valid then
perhaps the opposite also holds: namely that o person who is denied o chance
10 be physically well-educated s being discriminated against in terms of their
ability to choose to be a fully functioning member ot society. Tt. therefore,
behoves those charged with teaching physical education to employ pedagogical
methods that have the best chance of achieving basic movement competence
for as many people as possible. Competence atlows afl citizens to elect to
participate in physical recreational or Teisure activitics and. as a consequence,
enables them to both benetit and in twrn contribute to society to their Tullest

cxtent.

1.3  Comparative rescarch studies of  pedagogical

instructional methodologies

Rescarch into the effectiveness of dilferent teaching methods in physical
cducation has not prodoced o rich vemn of conclusive findings. Indeed. Rink
(2001) referred with some scepticismy 1o the period ol the 19705 and 1980s
where many educational researchers were particularly active in such studies, us
the cra of the “mothodological wars™ (Rink, 200). p. 1121 Sugpesting that
there hus been litle change i such a posttion. Metzler (200500, in a publivation
based on instructional models in physical education. noted that despite the
extent ol methodological rescarch and development of models of instruction n
phystcal education, physical education teachers appeared reluctant to adopt &

miethod of instruction based on w theoretical construct,

trom the author's perspective, not having physical educitors ideologieally
bound 1o 4 sighe methodological approach to their teaching is potentially very
sound. The author supports the Rink (2001} positton that states that a teacher
who can choose @ method or model of Instruction to best st the content,
context und learning needs and styles of thenr students s well pluced 1o be an

ctlective teacher. However, what the author has witnessed over many years of



teaching and observing physical education is that the lack of any ideological
position or application of a theoretical method of instruction by physical
educators, is not generally a considered position but a default one; that is, they
have not considered their position. Typically, as Kirk’s (2005) study implies,
what one usually sees in physical education lessons is a traditional form of skill
based instruction that frequently ignores the basic components of good

teaching practice.

While this study is a comparative one, the position of the author is not just to
compare methods for the purpose of trumpeting one over the other. It is to
investigate whether a method of instruction, whose proponents (Bloom, 1976;
Guskey, 1987a; Kulick, Kulick, & Bangert-Drowns, 1990) claim, that merely
through its theoretical construct promotes good teaching practice, can also both
accelerate the rate of student learning and provide for the teacher an accessible
measure of student competency or mastery of movement skills. If the
investigation reveals that those outcomes are achievable then a case might be
made for teachers to consider adopting, where appropriate, a mastery learning
methodology in order that they may fulfil their function as a teacher within a

good citizen model of physical education instruction.

1.4  Justification for the study

Two physical education related developments, one unprecedented and the other
without a comparative base, have recently emerged to suggest that there is a
need to reflect on pedagogical method in physical education in New Zealand.
The first development concerns the rapid growth of obesity and diabetes in
young New Zealanders. Childhood obesity and an alarming increase in the
incidence of diabetes are being recorded in New Zealand at levels unheard of
just two decades ago. In a New Zealand Ministry of Health report on obesity to
the Minister of Health (Obesity Social Report, 2005), it was noted that obesity
was associated with heart disease and diabetes and that the prevalence of

obesity among New Zealand adults aged 15 - 74 years had doubled between



1977 and 2003. Typically, diabetes was a disease of older people, but now the
Obesity Social Report (2005) suggests that through a combination of poor diet
and low activity levels, in New Zealand this disease is fast becoming one
involving young people, especially young Polynesians in South Auckland.
Obesity levels in South Auckland are reported at 24% for Pacific Island
children compared with 9% for Caucasian children aged 5 - 11 years (Gordon,
et al., 2003). While acknowledging that in today's society there are competing
interests and demands on young people and that ‘their world’ is fundamentally
different from how it was as little as a generation ago, one still needs to
question what those in the business of teaching physical education might do to
help reverse this trend towards obesity and ill health in society. In relation to
these trends it would seem imperative that those who teach physical education
ensure their methodologies of instruction contribute to arresting and

overcoming these trends in New Zealand society.

The second development has been the identification that young people cannot
perform fundamental movement skills well. A study by Sanders and Kidman
(1998), identified that large numbers of New Zealand primary school children
(83%) do not appear to be mastering fundamental movement skills. The
inability to perform fundamental movements such as, running, dodging,
kicking, catching, throwing or striking, results in what is known as the
movement proficiency barrier. According to Taggart and Keegan (1997),
failure to overcome the movement proficiency barrier - that is, to master the
basic rudiments of movements associated with sports or leisure activities -
frequently in adolescence translates to a perception that one cannot participate
in games or sports. In turn, the adolescent who does not participate in games or
sports is unlikely to embrace sport related leisure or recreation as an adult.
Such findings raise questions about the effectiveness of current instruction in

physical education and sport.

One answer to these developments that is currently being supported by the

New Zealand Government and its agencies, e.g., Sport and Recreation New



Zealand (SPARC), is through the provision of additional physical education
advisors in primary schools. It is hoped that quality physical education
programmes will then emerge that will reignite an interest in physical activity
and, with that, overcome trends towards, for example, obesity and diabetes. A
measure of the quality of instruction in physical education will undoubtedly be
the extent to which it ensures student competence in fundamental movement

skills.

These developments suggest that there is a need to reflect on pedagogical
method as it is applied in New Zealand school physical education programmes.
It might even be argued that the importance of that reflection is greater now

than in any other time in New Zealand’s history.

1.5 The democratic function associated with state schooling

and the case for mastery learning and goal setting

In order, therefore, for physical education to fulfil its role within a democracy,
to promote equality of opportunities and other human values, it needs those
who teach it to become accountable for all student learning and not just that of
an elite few. If physical education is going to concern itself with this
democratic function then it needs to employ methodologies that ensure as
many students as possible achieve basic competency in a wide range of
movement activities and do not succumb to the movement proficiency barrier.
Anecdotal evidence suggests that parents who did not enjoy sports pass on
similar feelings to their children and so continue a cycle of deprived citizens.
In order to break that cycle, one needs to ensure that as many people as
possible are taught to master basic movement skills and are encouraged to
participate in fun and vigorous physical activity that will contribute to
reversing the alarming obesity and diabetes trends documented in the 2005

Obesity Social report.

h



1.6  Mastery learning and goal setiing

Goal setting and mastery Jearning are not new pedagogical concepts. The
success of goal setting as a vehicle for fuctlitating success tn a wide range of
human endeavours 18 well documented. The person most associated with
rescarch that established the model for the successful application of goal
setting was BEdwin Locke whose early research took place in the 1960s and
1970s. However, despite its well-documented use and success in the sport
domain. goal setting appears to be less frequently employed in the physical

cducators” armoury of teaching skills.

As with goal setting research, mastery learning was a product of research in the
1960s and 1970s, the period previously referred to by Rink {20015 as the era of
the methodological wars. Benjamin Bloom (1968, 1976, 19844, 1984b) was the
principal champlon of mastery learning. Bloom (1968) raised concerns
reeardimg the effectiveness of o state schooling  system o overcome
mequalitics m o society that were the result of clreumstances of bith or
environment. He sugeested that despite vears of schooling. stadents typically
emerged unchanged relative to their entry pomt. He believed that the adoption
of mastery learning could vesult in almost evervone learning what currently
only a few appeuared to be learning. Schooling that achieved that end would
also achieve its democratic function. because it would better alfow all citizens

the potential 1o participate fully and equally in society.

1.6.1 A merged position on goal setting and mastery learning

Within physical education research, more recent writing has merged the
tunctions of both goal setting and mastery learning methodologies. {t is the
author’s view that this has occurred because reseurch i physical education has
moved away from a purely sport paradigm towards 4 more  inclusive
educational environment. Such a merger can perhaps be seen as cyclical in that

it tends to capture again the original motivation of Bloom (1968). to ensure that
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pedagogy in formal schooling was structured to ensure all citizens had the
potential to fully participate in society. The merged approach now being
advocated is not based on comparative research - for example, of making a
case for a one or two sigma advantage of one methodology of instruction over
a rival method (Bloom, 1984a & 1984b) - but on opinion that the adoption of
the methodology is likely to create a positive learning environment. It is
suggested (Papaioannou, 1998) that a learning environment that encompasses
mastery learning is likely to focus on students making an effort resulting in
greater involvement and more intrinsic interest in their learning. Papaioannou
(1998) and Nicholls (1989) also suggest that physical education programmes
that concern themselves with issues of democracy and equity need to embrace

mastery learning and goal setting.

1.7  Authentic field-based motor skill learning research:

ecological validity

Undertaking field-based human motor skill research is extremely difficult.
Richard Schmidt one of the world’s foremost researchers in motor skill
learning and the author of texts that are international standards in motor skill
instruction (e.g., Schmidt, 1988, 1992), notes the difficulty associated with
authentic field-based motor skill learning research relative to that undertaken in
a laboratory. In motor learning research, “the most important point of
unreliability is the performer’s not being able (or willing) to perform the same
act twice in exactly the same way..some of these intra-subject
variations..attention, fatigue, boredom strategy...tend to obscure the constructs
that scientists are attempting to measure” (Schmidt, 1988, p. 49). Schmidt
(1992) noted that the laboratory environment could control many of the
variables associated with human motor skill learning research that cannot
always be so easily managed in authentic game or sport environments.
However, despite the apparent need for laboratory conditions for producing
reliable data, Schmidt (1988) still urged caution regarding the ecological

validity of laboratory research over field-based experiments. He noted, “[o]ur



nmotor system was created through evolution and the interactions with the
physical characteristics of the environment. therefore we understand the
tunction of the motor system by using more natural research scttings”™

(Schmidt. 1988, p. 15).

1.7.1 This investigation

Schmidt’s (1992) observations of the chailenges of authentic mwotor skill
learning research suggest that this study. undertaken with a randomly selected
class. in an authentic physical education sctting is likely to pose many
problems i terms of controlling variables and consequently mterpreting the
data in any confirmatory way. Typically. motor skill research that does move
out of the laboratory generatly confines iself to single discrete movements in
closed skill environments: for example, target shooting in archery (Bamett &
Stanicek. 1979 or a novel [loor-hockey tlicking task (Edwards, 1983, or rifle
shooting (Boyee. 1992). Howcever. despite the challenges  taced  about
managing relability and controlling human variables i this myestigation, the
value n providing. in Schnudt’s (1992) words. ecologically vahid duta from an
authentic teaching context. is likely to strike o symputhetic chord with readers

with a teaching background in physical education.

1.§  Interpreting the data: exploratory or confirmatory data

analysis?

Hoving asserted the desirability of undertaking authentic motor skill fearning
reseurch but the difficulty it involves, the question arises how then {o interpret
the data? Should 1t be anulysed as part of an exploratory data analysis (EDA)
procedure or a contirmatory data (CDA) one? xploratory data analyvsis is in
the nature of what Tukey (1977) describes as detective work, He supeested that

It Is important to use data to uncover trends. issues and concepts and that we

should do this in the simplest way possible. He stated that the greatest value of

data 18 that it provides us with a picture “that forees us to notice what we never

expected to see” (Tukey. 1977, p. vi).



Hartwig and Dearing (1979) suggest that exploratory data analysis is a way of
thinking and relies on two principles “scepticism and openness™ (p. 9). They
also state that part of openness is re-expression. “The scale on which a variable
was originally observed and recorded is not the only one on which it can be
expressed” (Hartwig & Dearing, 1979, p. 12). Tukey adds, “restricting one’s
self to the planned analysis - failing to accompany it with exploration - loses
sight of the most interesting results too frequently to be comfortable™ (Tukey,

1977, p. 3).

Alternatively, should the focus of the interpretation of the data be within the
nature of confirmatory data analysis? Confirmatory data analysis is defined by
Tukey (1977) as, “using very restrictive procedures...to try and conclude...what
does the data confirm in respect of the sample population it came from to the
population as a whole?” (Tukey, 1977 p. vii). The answer, as to what type of
analysis to use, according to Tukey (1977), lies within both kinds of measures.
Tukey (1977) suggests that confirmatory and exploratory descriptive analysis

should work side by side.

Consequently, the data from this investigation will be used in two ways.
Firstly, confirmatory data analysis will be undertaken to establish if anything
can be stated with the regard to student rates of learning. Measures will be
made between the two pedagogical methods of traditional skill based learning
and individualised mastery learning incorporating goal setting and pre-
instruction base line data. Measures will also be taken that compare the rates of
learning between the two treatment interventions. Secondly, exploratory data
analysis will be used to provide simple pictures of trends in relation to the
objective of observing whether competence in movement relates to aspects of a
good citizen model of instruction in physical education. In this way the data,
trends and observations raised by this investigation will be used as sources for
a discussion of teaching and learning processes associated with physical

education.

9



1.9  The research question and observation

Research question

1. Does adopting a personalised system of instruction (PS1) incorporating
individualised goal setting {GS) result in a better rate of student
improvenient in motor skilfs than traditional skill based lcarning

practices?

Research ohservation
2 Does the adopting the stated system of instruction contribute to
potentially providing all students with equal opportunities to participate

in movement activities of their choice?

1.9.1 Examining the rescarch design.

Various experimental designs were considered to examine these guestions.
Initially, the design tavoured invelved a between-subject experimental design.
Two separate cohorts of students from dilferent schools were to be selected
and both cohorts would have reccived the same treatments but in reverse order,
Namely, the first group would have recetved Treatment A conditions followed
by Treatment B. The sccond group would recetve Treatment B conditions
fellowed by Treatment A. However. in the pertod immediately before the study
hbegan, and tollowing extensive preparations and planning, the circumstances of
one of the cohorts changed dramatically, sech that 1t could not be involved in
the study. In order to continue with the study a within-subject experimental

design had to be employed.

In ideal conditions, the group would be divided in such a way that some would
recejve the treatment A foliowed by treatment B protocols and others in the
reverse order. However, constraints associated with practicalities did not niake

this possible. This design then was of an A > B nature.

11}



1.9.2  Within-subject experimental design analysis

In & within-subject experimental  design, typically, treatment effects are
measured by comparing the changes in performance following the introduction
of the expertmental treatment protocols against the same subjects” performance
prior to the treatment period (Church, 1994). In this study, prior to the first
treatment period students undertook an assessment of their abifity to serve and
rally in tenmis. Within the first treatment period the students received
instruction in particular tennis skills using a traditional whole c¢lass, teacher
paced, command delivered, skill based instruction method. They were then
reassessed i therr ability to serve and rally 1o tennis. In the second treatment
period they recetved nstruction inospecilic ennis skills using a personalised
mastery-learning programme that incorporated individualised goul sctting, At
the completion ol the second treatment. students were again assessed (n their

ability to serve and rally in tennis.

The results were analysed to evaluate the relative rates of learming or
improvement between the two meatment periods, to investigate whether one
freatment resulted oo better rate of learnimg towards competence n hasic

movement skills in tennis than the other.

1.10 Organization of the thesis

The thesis is structured o present the rescarch through a literature review of
mastery learning and goal setting both within an historical perspective and as
applicd 1in physical education (Chaprer Two). Then attention 18 given to
methodology. subjects, procedures and ethics, and also @ detaled discussion ot
the within subject experimental design structure and its application to this
study (Chaprer Three). A veport and analysis 1s made of the results (Chaprer
Four).and then follows o discussion of those results and recommendations for

future rescarch (Chapter Five).



CHAPTER TWO

Literature Review

The mastery process operates on the proposition that alnost every
student can learvn the basic skills and knowledge that are the core of
the school curriculum when the instruction is of good guality and
appropriate for him [sic] and when fie |sic] spends adequate time in

fearning (Torshen. 1977 p. 41).

2.1 Introduction

This study secks to investigate the merits of o personalised mastery learning
mstructiond]  methodology  tcorporating individualised goal setting as a
vehicle for enhancing movement competence in physical education. The

examination of the lterature that underping this mvestigation will:

. delime mastery learning and goal setting and establish the components of

hoth pedagogical methodologres;

. briefly outhne the development of mastery learning and goal setting and

explore the positions of the principal advocates of the miethodologies:

. record and  briefly  outline  any  conlroversy  that  surrounded  the

development of the methodologies:

. examine the Merature in respect to the methodologies applied to fearning

and teaching in physical education:

. exanline the current diterature that reflects an evolved integrated

classtoom perspective on the application of mastery learning and goal



sctting that encourages all students to participate and benefit {rom

competence in movement.

2.2 Mastery learning defined

Mastery learning refers (o the attainment of adequate levels of performance in
those things identified as being the subjects of instruction. Rescarchers in this
ficld, for example, Carroll (1963) and Bloom (1976), note that the mastery
process operates on the supposition that every student can leamn the basie skills
and knowledge that are the core of the school curriculum. They state that this
can be achieved when the istruction s ol eood quality and appropriate for the
student and when the student spends an adequate amount of time in learnimg.
OfF course what they considered as good guality in terms of instruction included
the parameters they assigned to mastery learning. They agreed that adequate
tme 1o learn means that the time required to learn equals the time avallable to
learn. Torshen (19770 po 49 captured their views through the following

lormula;

T spent to fearn
Pearec of Learning =1

T'ime needed to feamn

2.2.1 The essential elements of mastery learning

There are various version of mastery fearming, but Guskey ([1987a). in a review
of the mastery learning literature, identilied two essential elements  that
differentiated mustery learning trom other forms of instruction. The tirst
clement wis feedback, including corrective and enrichment processes: and the

second was congrucnee among instructional components,



2.2.2 Feedback, correctives and enrichment

In their review ot the rescarch on mastery learning. Kulik, Kulik. and Bangert-
Drowns (1990} suggested that feedbuck by itselt would not necessurily bring
about a change in learning. They considered that the fecdback used in mastery
Jearning programmes needs to be both diagnostic - identifyving strengths and
weaknesses - and also preseriptive: that is, offering aclivitics of either a
rentedial or enrichment nature to correct errors or extend knowledge. Kulik et
al. {19007 also noted that in the case of correctives, the form of instruction or
the type of activity offered must difter from the inital instruction. They argued
that 3f the mnitial instruction had not been successful then one should not
assumge that more of the sane would be, so alternative approaches are required

o tap imto ditferent learning styles and enhance student motivation.

For students who master the work, as mewsured m o formative assessment.
cnrichment activities need to he exciting., rewarding and challenging. This
ensures continuity of anstruction o the chass while students vet o master the
presaribed leaming outcomes undertake remedial activities, They saw this

structure a8 also having the effect of individualising the instruction.

2.2.3  (Congruence among instructional components

The second essential element identified by Guskey (198703, was that within the
muastery fearning structure there necded (o be obvious and transparent finks and
congruence bebween stated outcomes. content and assessment. For example.

within a unit of work the tollowing three pomts should be clearly observabice:

I Spectfie learning outcomes,
2 Content that engages students in opportunities 1o achicve the specific

GUIromes.

L

Assessmient that evaluates the spectfic learning outcomes within the
I &

context of the instruction.



Kulik et al, (1990) identified a criticism sometimes levelled at the mastery
learning methodology; namely that mastery learning becomes teaching to the
test. However, by way of rebuttal, they stated that if congruence within the
structure was logical, the teacher, having established the learning outcomes,
content and instruction, would be in a position to undertake the assessment as a
means of testing what they teach. They argued that this is good teaching, a
position certainly supported within the physical education literature on

effective teaching (e.g., Siedentop & Tannehill, 2000).

2.3 The development of group-based mastery learning as a

formal teaching methodology

The person most associated with the formalisation of mastery learning as a
teaching methodology was Benjamin Bloom. In observing the typical
classroom instructional scenario, Bloom (1968) noted that instruction was
usually centred on a unit of work or a topic. That instruction then covered the
content within the unit and at the completion of the unit some form of
assessment would take place - usually in the form of a test that measured a
student’s ability to recall the content of the unit. The test score results were
then used to rank the students and the next unit of work was embarked upon.
He noted that generally this was the only one-off opportunity the students had
to be taught or assessed on the content of that unit. Bloom (1968) observed that
under this regime of instruction, typically, only 20% of students achieved

excellence scores or what one might call mastery of the content.
2.3.1 Most favourable learning conditions

It appeared to Bloom that the most favourable learning conditions in education
were found within one-to-one tutoring. In observing the teaching strategies
associated with individual one-to-one tuition, especially the scenario that

provided for instant prescriptive feedback and the learning strategies of



successtul students, Bloom (1976), noted that given time most students,

although working at different rates, could learn well.

What he sought to do was to identify a methodology that would transiate the
sucecess of individual tutoring to the class or group learning scenarios found in
the school environment. Bloom believed that the discovery of such a
methodology would lead to nearly all students achteving the sume high levels
of attainment usually reserved for the high achievers. Bloom (1976) believed
that group-based mastery learning was the methodology that could deliver such

a level of achicvemoent i state schools,

Given his concerns about the ability of schools to deliver on creating a society
that allowed for all to pursue a fultiliing hife with equal opportunity. onc can
appreciate how  Bloom’™s (1976) claims for mastery lewning generated
considerable excitement within the educational community. The Bloom (1976)

model ol mastery tearning became known as group-based mastery learning,

2.4 Group-based mastery learning components

By most descriptions Bloont's (1970) group-based mastery learning maodel has
the components listed below. The interpretation and refative importance of
these components is sometimes debated but generally, within the fiterature, the
tolfowing  (summarised from Torshen. 19773 wre recognised as being the

hallmarks of the group-based. mastery learning methodology.

Objectives. These represent the outcomes or goals of the instruction that one
expects the students to achieve with these being made quite transparent to the
students. The learning cutcomes also become the criteria for assessment. A
student needs to acquire the skills, key concepts. ideas or specifie facts in order

to complete the course successlully.

L



Minimum pass levels or the mastery standard. These are defined by the
objectives but represent the minimum level of performance a student is
required to attain in order to show that they have achieved mastery or have

achieved the minimum pass level.

Pre-assessment. This is used to determine the student’s entry point and what
type of instruction they might require within the unit of work. This assessment
measures the student’s prior performance against the expected outcomes. This
is sometimes referred to as ‘criterion referenced assessment’. The criteria are

the outcomes so the assessment must be clearly referenced to these outcomes.

Instruction. There is no one methodology, but there is an expectation that the
components of mastery learning would be contained within that instruction.
However, during the period of Bloom’s work (1970s - 1980s), the favoured
methodology, especially in physical education using mastery learning, was

prescriptive, teacher paced, command centred, skill based instruction.

Assessment. Assessment is both diagnostic and summative. Drawing on the
work of others - notably Carroll (1963) - Bloom (1976, 1984a, 1984b) argued
that criterion standards needed to be established in relation to the objectives or
stated learning outcomes of the unit of work, and a diagnostic test undertaken

in relation to those criteria.

Feedback. The results of the test or assessment was not seen to be an end of
the work on the unit. The test, as a diagnostic tool, was to be used to provide
feedback to students as to what they had learned and to identify gaps in their
comprehension. This formative assessment would then be used to target
specific difficulties and students would then receive individual instruction or
remedial programmes to master the content in the areas identified as
weaknesses. Bloom (1976) suggested various means by which this remedial
work could take place but, importantly, all students should receive specific

feedback on what they needed to learn/master in order to reach the desired



learning outcomes for the unit of work. Hence, within the Bloom (1976)

model, assessment and feedback were inextricably linked.

A further assessment would then be undertaken following the remedial work.
This was seen as necessary to check the effectiveness of the remedial
instruction and activitics and to provide the student with another chance at

achieving success.

Enrichment activities. I group-based mastery learning programmes. jor
those who mastered the work before others, two scenarios typically transpire.
Firstly, they receive enrichment activitics to further develop their ability in a
refated activity. Secondly, they work in a co-operative and reciprocal learning
environment, helping their fellow students to achieve mastery by providing

then with feedback against the mastery standards the teacher sets.

In establishing the role of assessment and feedback, the mastery methodology
exemplified the comments of Bobbitt (1941, as cited in Torshen, 1977). who
noted that there needed 1o be o move away from cveryone working at the same
pace or reeciving the same amount of time to learn or master work. He
compared such strategies to the mass treatment of the patients in & hospital
where, regardless of the patients™ tlinesses, they all received the same amount

ol time with the doctors and the same treatment,

Establishing a group-bascd mastery kevel. Bloom (1976). stated that the next
unit of work should not be undertaken until 80% ol the class had mastered the
content. Typically, but not always, mastery was recognised when a student
demonstrated competeney with at teast 5% of the stated learning outcontes.
These pereentages fluctuated between progrummes. with some requiring 100044
pass rates in confent knowledge (tor example, Keller, 1968, or 60% (Metzler,
1986, as cited In Pieron & Grahum., 1986). The percentage of mastery required
(o pass the unit appeared, to a certain ¢xtent. to depend on the subject matter

and the programme designer.  Bloom (1976), believed that this systematic



approach to mstruction and leaming, coupled with the stated mastery levels,
would result in more Tavourable learning conditions and many more students

would Iearn thoroughly and truly master the subject,

2.5 Keller’s model of individualised mastery learning

Bloom s mterpretation ol mastery learning was not the only model developed
during the 1960s-1980s, In 1968, Fred Keler published an individualised
format/plan for mastery instruction. frequently reterred (o as o personalised
system of mstruction (PSD. Although of simifar mode, the individualised
mastery programme of Keller (1968) wis in some respects tundamentally
ditferent from the Bloom (1976) group-based mustery model or example, the
mastery levels within the Keller individualised programmes were frequently set
at 100%. The pace of the learning was individually based. with students
operating at therr own pace and not ted to 80% of the cluss demonstrating

mastery belore the mdividoal could move to the next module ol work.

In the Keller (1968} model. httle use was made of Jectures. I their place
extensive use was made o comprehensive study guides that all students
recetved. Where lectures were given, the main purpose was o cither introduce
the subject matter or to motvate students, but it was not used to deliver
content. Finally, while the Bloom (1976) model used dgnostic and
summuative tests and lfeedback, the Keller model used Trequent tests/quizzes
with student proctors emploved to evaluate an individual’s performance as i
means to estiblish mastery and, subsequently, progression to the next unit of

work.

251 Personalised system of instruction mastery learning components

A met-analysis of Keller's mode]l of  individuahised  mastery  Jearmng

programmes (Kulik. Kulih & Cohen, 1979} identilied the following five

PO




characteristics of mastery learning in his personalised system of instruction

(PSI). The characteristics required the work to be:

& mastery oriented

. individually paced

. distinctive by the minimal use of whole class lessons which were
primarily used for stimulating and motivating students

. supplemented with printed study guides to guide students work

. summatively assessed by tutors who provided prescriptive feedback.

As with Bloom’s (1976) model, the units of work had to have explicit
instructions, transparent and specific learning outcomes, and stated
instructional strategies and resources. Despite the extensive use of study guides
the model did require teacher direction. When one sees mastery programmes
used in physical education (e.g., swimming instruction) it is, perhaps, the

Keller (1968) model or variations on it that are most frequently employed.

2.6  Controversy surrounding the advocacy of the mastery

learning methodology

The controversy evident within the literature surrounding mastery learning
covers several issues. The issue of most debate centred on the claim (Bloom,
1984a, 1984b), that group-based mastery learning in conjunction with other
good teacher practice could achieve an effect-size (ES) increase of 2-sigmas
over normal norm referenced group-based teaching methods. The second issue
of controversy was the claim that the use of mastery learning would eventually
result in all students learning new material at the same rate; i.e., student
variability in cognitive and affective entry levels would reduce to zero. A third
issue was the notion that what schools had to teach could always be broken
down into chunks of knowledge and learned or mastered in a hierarchical

sequence.
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Researchers, for example, Guskey (1987a) and Kulik, Kulik and Bangert-
Drowns (1990), refer to findings supporting the Bloom (1984a, 1984b)
position, which claimed that mastery learning had the potential to significantly
change students’ performance to a point that given time, most students could
learn what typically only a few students appeared to be capable of learning.
Countering those claims of support were Resnick (1977) and, notably, Slavin
(1987a, 1990) who were more sceptical about the claims of those champions of

mastery learning.

2.6.1 The 2-sigma problem

Bloom’s (1976) development of mastery learning as a method of instruction
became controversial when he claimed (Bloom, 1984a, 1984b), that the correct
application of the methodology could achieve effect sizes of one or two
standard deviations over standard forms of instruction — with this claim being
known as the ‘2-sigma problem’. Bloom (1984b) stated that the correct
application of the methodology to achieve those effect sizes required that
mastery learning be coupled with good teaching practice. Bloom supported his
claims through reference to research by his students (Bloom, 1984a, 1984b)
that indicated that there were significant differences in learning when students
were taught using conventional methods but with mastery or individual

tutoring methodologies.

The claims were that in the tutoring classes students achieved results that were
two standard deviations above the average of the control class or that average
students under tutoring conditions outperformed 98% of students in the control
class. For mastery learning classes the claim was for one standard deviation, or
having the average student outperform 84% of students in the control class.
Students working for Bloom (Bloom, 1984a, 1984b), also claimed results on
post-instruction tests that 90% of the tutoring class and 70% of the mastery
classes were attaining scores that only the top 20% of the conventional class or

control class students were achieving. Bloom (1984a, 1984b), argued that these



results indicated that most students did have the potential to reach high levels
of learning. He illustrated his learning improvement projections with graphs, as

for example. in Fig. 2.1 below (Bloom, 1984a. p. 5).

Bloom’'s projection of achievement distribution for students under conventional,

mastery learning and tutorial instruction methods

FIGURE 1. Somgyomen! Jeotefutans FOr siodenis crgar Tiavd gl cnasldiy aobproeone 50 fefangf
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Fig. 2.1

Bloom's dilemma was how to achieve these outcomes under more readistic

aested that

P

typical school conditions; hence. the 2-sigma problem. He sug
variables other than mastery learning strafegies required consideration to
achieve effect sizes over 1 stgma. He divided the variables into four categories:
Category A was the learneny Category B the imstructional material: Category C,
the home environment; and Category D, the teacher and the teaching process.
He lurther identified the variables of quality of teaching, use of time (that is,
cngagement  with the specific outcomes), cognitive and affective entry
characteristies. formative testing, rate of learning and the home environment as

all belng important in achieving the 2- siema difference (Bloom, 19844, p. 6).



Bloom also stated that in trying to achieve the 2-sigma differences, it was
better to work with two variables from two different categories than two from
within the one category. For example, he noted that Leyton (1983, as cited in
Bloom, 1984a), using mastery learning and initial enhancement of cognitive
prerequisites for an Algebra and French language class, produced results on a
summative test of 1.6 sigmas above the control group. In terms of improving
the teaching process, Bloom cited work by Nordin (1979, as cited in Bloom,
1984b), where work was done on improving instruction through the more
efficient use of time, enhanced cues (explanations) and participation. Bloom
noted that Nordin claimed an improved effect score of 1.5 sigmas (93%) over

the control group.

Bloom (1984b) observed that not all of the variables identified would have the
same effect. For example, one-on-one tutorials would have an effect size (ES)
of 2.00, corrective feedback within mastery learning an ES of 1.00, graded
homework an ES of 0.8, teacher expectancy an ES of 0.3 and peer group
influence an ES of 0.2. Bloom (1984a, 1984b), also speculated that two or
three variables used together would contribute more to learning than any
singular use of one variable alone. Considering mastery learning in
combination with other variables, Bloom (1984a) claimed that mastery
learning plus corrective feedback would provide yields of at least | sigma
effect. In combination with other variables mastery learning outcomes would

approach a 2-sigma effect.'

2.6.2 Support for Bloom’s claims

Bloom'’s claims received support from a review of the literature by Guskey and

Gates (1986) and again from a meta-analysis of the mastery learning research

Critics of Bloom’'s (1976) projections, e.g., Resnick (1977), tended to focus on the fact that his
suggestions about the effectiveness of mastery learning supplemented by these other alterable variables,
were in fact only suppositions. He merely projected or hypothesized that by combining the variables
within a teaching environment then those would be the results. For example, the graph in Fig. 2.1 is only
a projection - it was not actually a research result, though it is easy, when reading the work, to take it as a
research outcome.



by Kulik et al. (1990}, Without actually claiming to have found an exact 2
sigma effect. both sets of rescarchers sull concluded that group-based mastery
lcarming, produced distinctly positive effects on @ broad range ot student
learning outcomes. They also claimed that teachers expressed very positive
attitudes towards  implementing mastery  learning  strategies. Kuhit et al.
conciuded, that, using mastery Jearning strategies n the correct environment, it
was probuable (o achicve the one-sigma claim (Bloom, 1976) and, in certain

instances, a one-point Nve-clfect size improventent.

Guskey and Gates (19861, and Kulik et al. (1990), claimed that these sains in
fearning scores camie about in the first mstance because learning outcomes and
mstruction were  transparent. Secondly, they observed that the diagnostic
assessment and remedial instruction enabled all students over time to develop
the basic skills that capable students had and, eventually, as new material was
itroduced. they lewrned 1t in the sume manner and at almost the same pace as
the Fastest fearners. They also cliimed that the methodology helped focus
teachers on what was miportant to teach. They stated this was not a “teaching
to the test” scenario but one that involved teaching 1o the stated lewning

outcomes, und that this is what good teachers should do.

2.6.3  Personalised system of mastery learning instruction

Little controversy surrounded the use of the Koeller (1968) mastery-learning
maodel neorporating a personal system ol instruction (PS1), Perhaps this was

because the claims made i Tavour ol the methodology did not include any

attenipt (o driw comparisons with other norm referenced approaches in terms
of time spent i achieving mastery and that there was no attempt to hold back

those who mastered material carly with extension or other activities, bt to

move them on at thelr own pace.

However, Kulik ¢t al. (19901 in their meta-analbysis of the effectivencss of

mastery learning still prodoced some very positive tindings for the use of the



Keller (1968} PSI method. In their investigation of the Keller model, they
reviewed 0¥ studies at 72 colleges. They found the programmes were mainly
used within the disciplines of economics, physics, psychology, business
studies, mathematics and engineering. They reported an average etfect size
(I:SY score across these studies of +.52 over conventional instructional
programmes, They also noted that in relation to control studies they found a
stightly higher course completion rate tor students under the PSI system, and

that attitndes were generally positive to the subject and the instructional model.

2.7  The counter claims to mastery learning’s effectiveness

Claims against the cffectivencss of mastery learning methods were lead by
Resniek (1977 and Slavin (1987a. 1990). Slavin, 1n particular, provided a
scathing counter against the claims of Bloom (19844, 1984b) in relation to his
hypothesised Z-sigma cfaim. He was also sceptical regarding the meta-analysis
of Guskey and Gates (1986) and what he referred to as “their extraordinartly
positive claims for the effect size scores of mastery learming over conventional
methods ol mstruction”™ (Slavin, 1987a. p. 1761 and whether the mastery

learning method represented an effective use of available teaching time.

2.7.1 Slavin’s objections

Two of Stavin's principal questions against the effectiveness claims made for

mastery learning were:

[ Is mastery fearning more cffective than traditional instruction even
when mstructional time s held constant and achievement measures

register coverage of material as well as mastery of specific outcomes?

T4

[s mastery learning an effective use of additional time and instructional
resources to bring almaost everyone (o an acceptabte minimamn level of

achlevement? In this second question Slavin 15 also posing the guestion:

3=
A



“What would the control group achieve if it oo way allocated additional

time?” (Sfavin, 1987a, p. 187).

Stavin sought to answer these questions through his own review of the
fiterature (Slavin, 1987a). As in the previous literature reviews, he replicated
the use of effect size scores as the criteria for establishing the difference
hetween both experimental groups and the controls. Where he differcd though
was that he used standardised tests to distinguish the effect size scores between
the test results of the experimental and control groups. In contrast, the other

reviews had relicd on experimenter-constructed tests for effect size scores.

slavin (19874) noted in response to the claims of Guskey and Gates (1986)
that. in relation to his first question, some evidence in favour of the claim was
found in expertmenter made summative tests, He noted “the effects of mastery
learning on expertmenter made criterion referenced measures were generally
moderate but consistently positive” (Slavin, 1987w, p. 1993 However, away
from meuasurces on experimenter made assessnient tests. he stated that he could
find “hittle support Tor his lrst guestion”™.. claiming that, "not one study
reached conventional levels of statistical signiticance when scored on g
standardised test™ (Slavin, T987a p. (91, Slavin (19874), lound that when
standardised tests, such as the California Achievement Tests, were employed
on both experinental and contro] groups that the effect size score dropped

significantly.

Slavin also concluded that effect size scores were more in favour of mastery
Jearning i lower school than middle school classes, as was the case in one of
his own mvestigations (Stavin & Karweit. 19843, He also found that mastery

learning effects were greater for lower than higher achievers.
In respect to Slavin's second guestion. the extra time claim, he noted that if
time was to be held constant, then extra time needed to be given (o those who

do not readily achieve the outcomes. This can only come at the expense of
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those who master the concepts or content early. To illustrate the problem,
Slavin (1987a) outlined research by Arlin and Webster (1983) on work
undertaken on sailing under mastery learning and non-mastery learning
conditions. In the mastery learning conditions those that did not reach 80% on
the quizzes received further instruction. Non-mastery classes did not receive
any additional instruction. “At the end of the unit the mastery learning sailing
class achieved at twice the level of the non-mastery class in terms of percent
correct on daily chapter tests, with an effect size of 3.0” (Slavin, 1987a, p.
178). Slavin noted that an analysis of the time spent by the respective groups
revealed that the mastery-learning cohort spent more than twice the amount of
time learning the same material as the non-mastery group. On a follow-up post-
programme test, the ES score in favour of the mastery group had dropped to
0.7 and, based on per-hour of instruction, the non-mastery group retained far
more information per hour of instruction, which he estimated into an effect size
score in their favour of 1.7 (Slavin, 1987a). Building on this specific example,
Slavin (1987a) estimated across his study that work quoted by Bloom (1984a,
1984b) requiring all students to master a minimum of 80% of the set learning
outcomes before the whole class could move to the next unit, required “an
additional 20-30% of extra time™ (Slavin, 1987a, p. 179). He estimated that this
percentage of extra time equated to about one day extra per week than that
given to norm referenced controls used in the studies.” The differences in time
to learn prompted the obvious question, which Slavin (1987a) was quick to
ask, namely, what could the control group or class learn if they received the

. . a3
same amount of learning time?

While not addressing Slavin's actual concern, proponents of mastery learning, e.g., Guskey and Gates
(1986), had previously argued that the time to learn difference between those who initially struggled with
material and those who did not, would diminish over time. Slavin (1987b) agreed that this appeared to be
the case in short term studies but in Arlin’s (1984a) study over a four year period that the time taken to
achieve mastery by those initially slower actually increased from 2.5- 1 ratio o a ratioof 4.2 - 1.

Slavin’s questioning of the validity of this research, where the time to leamn variables were not held
constant between the experimental and control groups, do not appear to be directly addressed within the
literature, though Guskey (1987a) did provide general comments.

27



2.7.2  Immediate prescriptive feedback

Slavin (1987a) sugeested that perhaps it was not so much mastery learning but
the use of immediate preseriptive teedback within the mastery learning model
that could account for improved learning. Reterencing work by Long. Okey
and Yeaney (1978), Slavin (1987a). noted that while teacher directed feedback
and corrective work in the study provided a claimed eltect size of + (143, the
simie study without the mastery leaming vartable only exceeded the comtrol
cohort to a much smaller degree. Le.. ES +. 19, This, Slavin suggested, rased
the question of whether it was mastery learning per-se that was responsible for
the dilfering cffect sizes or the students receiving “lrequent and iminediate

teedback on thetr performance?”(Slavin, 1987a, p. 200)

2.7.3  Resnick’s ohjections

Shivin™s criticisms highlighted issues previously raised by Resnick (1977}
regurding Bloom™s (1976) clhinms, Resnmiek (1977 had stated that, while
Bloom™s cluims read as rescarch, they were, In numy anstances, o fact,
speculations regarding the potential of the methodology. She noted that Bloom
(19761 documented ES results tfrom cight ditferent studies of approximately
one week duration vndertaken by his students. These studies covered such
variables as the offects of cood teaching practice. homework and mastery
leurning on student leaming, He then wsed these results to speculate that if
combined with group-hased muastery learning the two results, ¢.g., mastery
Jearning plas homework, would account for a two-sigma dilfference m learning
outcomes between the control and expertmental group. Resnick (1977) noted

thatt the aetual combined studies had not been undertaken,

2.7.4 Can all students learn what other students learn?

Resnick (19773 also questioned Bloom's (19763 claim that, over time,

varigbility in cognttive and allective entry levels would reduce to zero and that



as a consequence, all students could learn the same things at the same rate.
Resnick (1977) noted that this would still require all students to react at the
same level of achievement and she “found no evidence for this especially given
that even within the mastery classes the mean scores indicated a range of
mastery” (Resnick, 1977, p. 449). She also noted that even the final learning
scenarios of the evidence produced by Bloom (1976), indicated at least a 2:1
time ratio from slowest to fastest learners and this raised serious questions of
practical application as the slow learners require more and more extra learning

time.

2.7.5 The role of the school

Resnick (1977) also posed the philosophical question as to whether school
curriculum content could or should be ordered hierarchically and that all things
taught were “facilitators of and even prerequisites to the things taught later?”
(Resnick, 1977, p. 446). This raises an important ethical question. Was
Bloom’s (1976) programme only possible when the material to be learned was
defined in a limited way in terms of basic skills and knowledge? In putting this
question Resnick also questioned whether this was the role of schools and if it
was ethical to reduce the possible learning outcomes of faster learning
students. Resnick's questions later became known, in a publication by

Fitzpatrick (1985), as the Robin Hood effect.”

2.7.6 Summary of objections

In summary, Slavin’s (1987a) best evidence review of the research on mastery
learning suggested that group-based mastery learning in periods of at least four
weeks duration showed no evidence to support the claims of Bloom (1984a,

1984b) and Guskey and Gates (1986a), when the results between the

* This is an interesting concept debated by both sets of protagonists. Essentially the critics argue that
slowing down the rate of learning and what is possible for faster leamners, robs them (the rich) in order to
give sufficient time for the slower leamners (the poor) to learn - hence the Robin Hood analogy. The
supporters feel that for the over-all good of society this condition was tolerable. They also argued that
over time, the differences in learning rate would disappear.
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experimental groups and the controls were measured against standardised
achievement tests, He noted that results on experimenter made tests or
measures were Ugenerally positive but moderate in magnitude with little
evidence that the positive effects were maintained over time™ (Slavin, 1987u, p.

175).

He scathingly suggested that the 2 sigma challenge (Bloom, 1984a, 1983b),
was probably unrealistic within the context of group-based mastery learning.
He argued that the behels had been based on brief, small, artificial studies that
compromised academic standards by allowing additional instractor time for the
experimenter groups over the controls. On larger. Tonger studies, using
instructor measures, an effect size of +.25 was achicvable, but on standuardised
tests the difterence was nil (Slavin, 1987, p. 207y, Slavin (19872} concluded
that the 2-sigma claim was, therefore, misleading. out ol context and

potentially dismaging.

2.8 The ‘masters’ fight back

The controversy did not end there, Other protagonists, namely Anderson and
Burns (1987) asserted thut Sfavin (19874} had neglected to consider the values
inherent in mastery leamning and “ultimately the conducet and mterpretation of
mastery learning research”™ (po 2153, They suggested that Slavin was unwilling
to examine the “underlying beliet systems eritical (o the implementation of
mastery learning in schools or districts™ (p. 215). They also suggested that
Bioom and his students” research was focussed on what was possible, not what
was Hkely. They suggest that one had to comment on thetr studies on the basis

of “the purpose they were designed for™ (1987, pp. 215 - 216},

Anderson and Burns also questioned Slavin's reliance on standardised tests as
a valid indicator of measurement of learning. While they advocated testing that
15 keyed to what both the treatment and control groups are expected to learn,

they still rejected Slavin’s (19K7a) notion of the use of standardised tests as an



equal measure for both groups. Also, in rebuttal of Slavin's (1987a) use of
standardised tests in his research, Guskey (1987a) maintained that a review of
curriculum outcomes, as measured by standardised tests by Leinhardt and
Seward (1981, as cited in Guskey, 1987a), had established that “standardised
tests are usually very poorly aligned with curriculum objectives and
instructional content™ (Leinhardt & Seward, 1981, as cited in Guskey, 1987a,

p. 226).

In defending the additional time claim, Guskey (1987a) commented that this is
an important component of mastery learning. He agreed that some students
spend more time to achieve mastery, but still contended that studies (e.g.,
Block, 1974, 1983; Guskey & Gates, 1986a) have demonstrated that the time
required for slow learners to master the content does diminish. In supporting
the Guskey (1987a) position, Anderson and Burns (1987), although agreeing
with Slavin (1987a) and Resnick (1977) over the ‘Robin Hood® effect,
suggested that such imbalances in attention given to one group of learners over

others was always the case in classrooms.

Resnick’s (1977) reductionism concern as to whether mastery learning could
only work if all curriculum content taught was that which could be reduced to
chunks of knowledge, went unanswered in the literature at the time. It was
perhaps the this kind of philosophical debate that should have accompanied
Bloom’s (1976) view of the role of the school and his perspective that indeed
group-based mastery learning was the means by which potential inequality of

opportunity in society might be addressed.’

* Emeritus Professor, Ivan Snook. raised this very question in regard to the criterion-referenced
assessment methods of the National Certificate of Educational Achievement (NCEA) developed by the
New Zealand Qualification Authority. Snook stated that “while some subjects or trades lent themselves to
a mastery type learning and criteria referenced assessment methodology others, for example, English and
history and physics, could not be broken up into small discrete hierarchical units of knowledge and this
was the underlying factor in the widespread dissatisfaction with the use of NCEA at scholarship level”
(Snook, as cited in Manawatu Evening Standard, 2005, March 18, p. 5).
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2.9  Cone¢lusion

The controversy has remained. Slavin responded with further articles (Slavin,
1987h, 1990) and Bloom (1987) also re-joined the debate. Regardless of the
debate. the mastery models enjoyed constderable atiention and application in
various guises. Untortunately, the perhaps extravagant claims based on the
controversial research methods ol Bloom (1976, 1984a, 1984h), tended to
cloud his important original philosophical position, namely that it was the role
of u state education system to overcome incqualities of opportunity in learming
brought ubout through environment and  circumstances of  birth. This
phitosophical position was not addressed e relation to mastery learning until
more recent rescurch: for example, Dweck (1986). Dweek und Legeett (1988).
Nicholls (1989) and Papaloannou (1998). Papaloannow, (1998 has, tor
example. moved away from trying to establish the superiority ot mastery
learning over other methods of mstruction, to tocus on the process ol muastery
learning as an agent for creating positive classroom learning environments in

refation to children™ ego and achievement motivation.

210 Goal setting in an educational environment: introduction

The vse of goal setting has long been advocated as a practical techmque to
motivate students o achicve motor sKilt acquisition in sport. Indeed. the use of
coal setting 1 sport and physical activity I8 such a common place occurrence
today that #os templing to take for granted that this has alsways been the case,
Reading the biographies of great sports people from previous eras, it becomes
clear that establishing goals appears to have been o very common trait amongst

those fop pertormers.

[dentifying the common trait elements is not difficult, but finding the specific
conditions that make the employment of voul sctting a probable variable or the
athlete or leamer was hot so easy to cstablish. Early rescarch in goal setting

focused on isolating and then confirming the common conditions under which



goal setting was likely to be successful. Once this was established, research
centred largely on the preference for and effectiveness of setting short or long
term goals. More recently, studies have focused on the respective values of

self-set or instructor-set goals, self-efficacy and goal commitment.

This component of the literature review focuses on the early research in goal
setting that established the conditions in educational contexts under which goal
setting would be successful. It then reflects on the debate that goal setting was
in fact merely providing learners with knowledge of results. Finally, it
documents the research findings on the use of short or long-term goals, and

participant- or teacher-set goals.

2.10.1 Defining goal setting

A goal may be defined as the aim or object towards which an endeavour is
directed. However, within the literature, goal setting is not merely a general
aim that might or might not be achieved. For example, Locke (1966a) defined
it more precisely as an individual’s deliberate and conscious intentions that will

regulate their actions towards achieving a specific outcome.

2.10.2 Establishing the conditions within which goal setting was likely to

be successful

It is generally accepted that it is the propositions of Edwin Locke (see, for
example, Locke, 1965; 1966a; 1966b; 1967. 1968) that underlie the
development and extensive use of goal setting in educative settings. Prior to
Locke’s work starting in the 1960s much of the evidence on goal setting was
anecdotal or related to industrial settings (e.g., Ronan, Latham & Kinne, 1973).
However, Locke provided a new direction for research on goal setting, born
from his belief that psychologists had given too little attention to the effect of
goals on performance. He also sought, in collaboration with others, notably

Bryan (Locke & Bryan, 1967), to investigate goal setting with specific



reference to performance. Thus, Locke has conducted much of the early
research in this area and he is generally recognised as the person who
established the formative literature on the effects of goal setting and

performance.

Specifically, Locke predicted that in relation to performance, setting achievable
but challenging goals would result in higher levels of performance than would
setting easy goals, no goals or ‘do your best” goals. He also predicted that

setting specific performance goals could provide an antidote to boredom.

2.11 Early research on goal setting

In an early preliminary study, Locke (1966b) found conclusive results on an
extended psychomotor task showing that interest in the task was higher for
students who were given specific performance goals over those who were
merely told to do their best. In a collaborative study involving a review of a
study undertaken by Wyatt, Frost and Stock (1934, as cited in Locke & Bryan,
1967) on factory workers completing tasks that were repetitive and boring,
Locke and Bryan (1967) noted that the workers occasionally set goals to
complete set numbers of units in a particular time. It was observed that during
those periods where goals had been set the workers produced “great outbursts
of activity”™ (Locke & Bryan, 1967, p. 121). Locke and Bryan concluded that
“the setting of a goal that is both specific and challenging leads to an increase
in performance because it makes clear to the individual what he [sic] is
supposed to do™ (p. 124). They suggested that establishing and achieving work
place goals might provide a person with a sense of achievement, recognition
and commitment. This, they concluded. may, in turn, lead to “greater effort and

even better methods for attaining their goals™ (Locke & Bryan, 1967, p. 124)
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2.11.1 Goal setting as a means of increasing motivation

Having, firstly, established that specific and challenging goals produce a higher
pertormunce than a “do-yvour-best” goal (Locke, 1966a; 1966b: 1967 Locke &

Bryan. 1967); secondly, that hard goals vield less overall task-liking and
satistaction than casy goals (Locke, 19657 1966a). and: thirdly, that specific
hard eouls produce more inlerest in the task than “do-vour-best” goals (Locke
& Bryan, 1967), Locke and Bryan also sought o establish the possibility of
using goal setting as a means of inereasing the performance of students who

were previously diagnosed as lowly motivated,

[n secking to answer this guestion Brvan and Locke, (19671, 10 a study on
students previously diagnosed as Tow motivated, prodaced positive results that
appeared to reinforee the success of voul setting as a means ot litting
performance and  motivation. Tateresttngdy, it also produced results that
negatively cemforced the pereeption that “doing your hest poals. even with
previously hughly motivated students, docs not provide sigmificant positive

change in pertormance.

2.12 Debate surrounding the advocacy of goal setting

Unhike mustery Jearning, lietle controversy surrounded the advocacy of goal
setting as a tactor i improving performance. The only relatively short debate
concerned whether improvements in pertormance was in luct related to woul
setting or the impact of improved access to knowledge of results {KR) as a
process of feedback, Locke (1967) concluded that KR equated with improved
performance as opposed 1o not reeciving any KR, However. he also sugeested
that 11 waus not just KR, but. indeed, the preseriptive nature of the feedbuck and.
cven more importantly, what students do with the KR that had the greatest
influence on pectormance. Locke (19677 suppested that where students take the
KR and identity and set goals tor improvenent. then the difference i

performance occurs, AU a pragmatic fevel it appears that it is net enough to



estublish goals and have students ¢ learners tacitly agree (o them, they really

have to accept and believe that the goals, while challenging, are achievable.

Locke™s (1967) conclusion regarding the relative attributes of goal setting and
knowledge of results were further remforced in a study by Latham and Baldes
(1975}, who investizated the practical significance of Tocke™s theory in an
industriad setting. This study reinforced Locke™s notion that the mere preseice
ol knowledge of results does not increase performance unless it is used by an
individual to set a specific challengting goal. It also weinforced Locke and
Brvan's (1967 vicws of the necessary components that need to be part of the
coal setting process: namely goals that are challenging, specilic and attamable,

i order that goal setting would positively mtlaence pertormunce.

2.13 Broad trends in the goal setting literature

Goal setting continued to be a mgjor focus of rescarch within the broad domam
of cognitive psychology, so much so thut a magor Jiterature review ot the
doniain was undertaken by Tocke, Shaw, Saarts and Latham (1981} covering
the period 1969 - 1980, The broad trends that emerged {rom this study, which
was conducted in both laboratory ind {ield conditions, concluded thut, “goals
affect performance by directing  attention, mobthsing  effort, increasing
persistence and motivating strategy development™ (Locke et al. 1981 po 125,
Fhelr hindinegs snggeested that goal setting bs most DRely (o jmprove task
perlormance when the poals used are specilic and sutfliciently chaltenging, but
not beyond the abibity of the subjects. Goal setting will also improve task
perfornumee when feedback is provided 1o show progress in relation 1o the
coal. and rewards are given Tor goa! attiinment. They also noted that «
suceesstul goal-setting environment required that the experimenter or munger
was supportive and the assigned goals were acceptable to the imdividual, They
did not Nind any reliabie evidence regarding individuad differences and goal
serting studics. They suggested that this was prohably because typically goals

were assigned rather than seti-set.

b



In summary, the Locke et al. (1981) study found that of the 110 research
projects investigated, 99 demonstrated that specific and challenging goals led
to higher performance than easy goals, ‘do your best goals’ or no goals. This
represented a 90% finding in favour of adopting a goal setting methodology as

a means to improving performance.

2.13.1 Goal setting as an agent for motivation and redefining tasks

Reflecting on this extensive review, Locke et al. (1981) concluded that goal
setting challenged some well-held beliefs, namely the inverted U hypothesis
that asserts that performance is maximal at moderate levels of motivation.
They also concluded that goal setting was best seen as a motivational
mechanism that fundamentally appears to direct attention and action. They also
found, notably from a work by Bandura and Simon (1977) on dieting, that goal
setting had the effect of sometimes causing the participants to devise different
strategies to achieve their goals. In some instances, participants redefined the
tasks to give a more specific focus to their goals in order to achieve the desired

outcome.”

The survey also suggested that enhanced performance could be achieved
through combining goal setting and knowledge of results (KR). While previous
studies had sought to separate the performance effects of goal setting and KR
(Locke, 1967) a major conclusion of the survey was that both goals and
knowledge of results (KR) are necessary to improve performance. Locke et al.
(1981) suggested that this finding “provided a clear prescription for task
management. Not only should specific, hard goals be established, but also KR
should be provided to show performance in relation to these goals™ (Locke et

al., 1981 p. 136).

" Siedentop and Tannehill (2000) refer to this phenomenon in practical performance activities in
physical education as part of the ecology of teaching. Within the ecology there is sometimes a negotiation
of tasks that sees an assigned task modified to better suit the abilities or a means of achieving the
outcomes as perceived by the student versus those assigned by the teacher.
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2.13.2 Participatory vs. self set goals

Post-1980 studies in goal setting guestioned whether participatory or self-

sct goals better contribute to improved performance. In response to this
question, Latham, Steele and Saari (1982) undertook a study that investigated
the effects of assigned versus participatory set goals and the elfects of varying
goal ditticulty on an artthmetic task. As hypothesised. individuals with dilticult
assigned goals had higher performance than peers with lower goals set in a
selt-participatory manner. These results were later replicated by Boyee (1990,

1992) in a specific sport study,

This finding is mteresting because within an educationad setting teachers are
typieally concerned with trying to invelve students in the setting of the goals.
This is because participation is said to aftect a person’s cognitive. atfective and
behavioural responses by increasing understanding. satistaction and effort to
perform task requirements. The general outcome of the Latham et al. (1982)
study appeared to clearly endorse the mujor finding of previous rescarch in this
arew; that when goal demands are held constant, participation in the goal docs
not increase performance above that of working to assigned goals. It also
supported  findings that the harder the goul the higher the performance.
providing that the goal is aceepted. In summury. Latham et ol concluded that
performance was only atlected by whether a goal was assigned or selt-set by
the extent to which an mmdividual accepted the goul and whether it was

sultictently challenging.

2.13.3 Goal setting: procedural vs. results

In a general sense one of the fast arcas of relevance in relation to this study was
whether goal setting should focus purely on outcomes/results or process
mastery dimensions of performance. Ames and Archer (19885, in o study ol
student learning strategies and motivational processes. used a questionnatre fo

obtwin 176 junior high schoel and high school students’ perceptions of
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classroom goal orientation, use of learning strategics, task choices, attitudes,
and causal attributions. Their findings, which suggested a direction for a more
holistic approach to research on goal setting and mastery leaming, established
that “students who perceived an empbasis on mastery process goals in the
classroom  reported using more  eflective learning  strategies.  preferred
challenging tasks, had a more positive attitude towards the class and had
stronger belief that success follows from effort” (Ames & Archer, {988, p.

260).

By contrast they found that students who thought that result! outcomes goals
were the sole tocus of the classroom structure “tended to focus on their ability
negatively and attributed failure to a lack of ability™ (Ames & Archer, 1988, p.
260). Their findings suggest that the teacher’s role in creating o
mastery/process clussroom environment 1s crucial to students adopting goal-
setting standards that emphasise process over outcome. Ames and Archer
(198%) sugeested that an emphasts 1 the classroom o mastery learming and «
decrcase on social and normative comparisons  might have the effect of
reducing the students” focus on thewr abilities and the prospect of evaluating

their abilities negatively.

2.14 Mastery learning and goal seiting in physical education

and sport settings: early research findings

During the period of extensive debate between those who supported the Bloom
(1976, 19844, 1984b) mastery learning position and those who argued against
it fe.g.. Resnick, 19770 Slavin, 1987, 1990). the research on the application of
mastery learning strategies to sport and physical education was hot extensive.
In part this might be explained by the extensive employment of traditional
motor skill instruction that alrcady. in many respects, murrored mastery

fearning. and so. perhaps. to use or not use mastery {earning methodologies



was not so much of an issue.” There has long been a presumption by physical
educators that mastery of one component of a skill or movement needs to be
accomplished before moving to the subsequent one; for example, a gymnastic
routine. Known as part learning and skill hierarchy sequences, these methods
are widely employed in all movement teaching environments and are very
similar to strategies employed in mastery learning. Perhaps, therefore, physical

educators just ignored the debate.

For those that did not ignore the debate, early published work in this period
(e.g., Ashy & Lee, 1984; Boyce, 1989) tended to focus on establishing the
protocols under which mastery learning could be employed within a physical
education environment. Other research at this time generally supported the
effectiveness of mastery learning over other methods of instruction. For
example, Ashy and Lee (1984) found in a study of first grade kindergarten
children that “forcing learners to demonstrate mastery of subordinate skills was
beneficial in promoting mastery of rhythmic rope jumping” (Ashy & Lee,
1984, p. 61). They reported that, “73% of the mastery and only 47% of the
non-mastery learners achieved the final skill” (p. 61). In another work by Ashy
(1983, as cited in Ashy & Lee, 1984, p. 61), on an overarm throwing task it
was found that mastery learners significantly outperformed the non-mastery
control group. More recently Mao (1997) reported results favouring the use of
mastery learning strategies over non-mastery in gymnastic instruction on the

long box, parallel and horizontal bars.

Interestingly, these and other studies that support the mastery position as a
preferred instructional methodology tended to use single discrete and
sometimes novel skills within closed skill environments within their

methodologies." A study by Edwards (1988) using a novel floor-hockey,

For example, swimming has always been taught through mastery progressions. Athletics, in throwing
and jumping sequences is also frequently taught in a progressive mastery learning sequence.

Discrete skills are defined as skills that are short in nature and having observable starts and finishes;
for example, a kick or a throw. A closed skill environment is one in which the performance of the task is
not overtly influenced by randomly changing factors. For example, indoor small bore rifle shooting is
performed in a closed skill environment.
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discrete, flicking skill showed that performance can be improved by
establishing individual mastery or performance standards over not having
standards. However, where the research paradigm  involves open skill
environments or where game play 1s involved, the research results have been
more cquivocal. Blakemore, Hilton, Gresh, Harrison and Pellett (1992), in a
comparative study of students being taught basketball skills, found that while
the mastery learners outperformed the non-mastery learners in tests of discrete
basketball skills, there was no significant difference between the groups when
the skills were performed tn the open skill, game situation. Similarly. a study
by Preece (1990), employing mastery fearning strategics in teaching volleyball,
showed no significant ditference in the rate of learmning for the forearm pass,
serve or spike as mieasured in the open skill environment of actually playving
the came. The equivocal nature of these results I open <kill environments
serves to reinforce the carly comments reterenced to Schmidt { 1988, 1992 in
the mtroductory chapter regarding the dilticulty of undertaking human motor

skill research in authentic envivomments.,

2.14.1 Resnick’s philosophical question on the role of the school

These results highlight aspects of the philosophical reductionist debate raised
by Resnick (19777 assoctated with mustery learning about whether educational
outcomes can or should be confined to chunks of knowledge. Clearly within
the sport domain there appears (o be a case for fearning discrete skills i ths
manner but gamces, with the myriad of varables mvolved, perhaps cannot be
addressed in quite the same way. Indeed, the relatively new nstructional model

“Teaching Games for Understanding” (TGHU) (Bunker & Thorpe. 1982; Griflin

& Butler. 20053, evolved from a concern that games taught as “chunks off

knowledge or diserete skills™ was largely responsible for children leaving
school with a poor understanding and negative feelings about games and

physical activity.
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2.14.2 An evolving position on the role of mastery learning

Early research on mastery learning in sport has provided other information that
perhaps better explains the evolvement of this methodology in regards to how
it is perhaps best employed today. This is well illustrated in a study by Metzler
(1986) that employed a personalised mastery learning programme within a
study involving tennis instruction. Metzler reported that both in the efficient
use of management of time and in quality motor engaged time (ALT-PE)’ as
measured in the number of times students made repeated successful casy trials
of a skill, those students in the mastery programme significantly outperformed

those in the non-mastery programme.

Researchers in physical education (e.g., Metzler, 1989; Rink, 1985; Siedentop
& Tannehill, 2000) all agree that the key to successful learning outcomes in
motor skill instruction occurs as a result of student engagement in repeated
casy trials of a skill. Metzler (1986) stated that his research could not answer
the key question posed by Bloom, (1976), namely, ‘does a mastery learning
personalised system of instruction result in a two sigma difference over other
methodologies?” (Metzler, 1986, p. 70). However, he did feel it supported the
notion that physical education instruction should look more to educational
instructional design theory for improving learning outcomes in that field.
Edwards™ (1988) study on the effects of individual performance standards on
children’s motor skill achievement levels also supported those conclusions.
She established that mastery standards resulted in students knowing exactly
what was required of them resulting in “better and more efficient use of their
allocated time” (Edwards, 1988, p. 98). Edwards suggested that this better use
of time perhaps explained why mastery learning of discrete motor skills

produced superior results to traditional methods.

U]

ALT-PE (Academic learning time - physical education) is a concept used to describe the measure of
time a student is successfully motor-engaged with the specific learning outcomes of the lesson.
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2.15 Goal Setting: process or ontcome?

Further cvidence of an evolving position between goal setting mastery learning
and the role of feedback is seen in efforts by rescarchers to answer the question
as to whether goal setting should have a purely cutcome focus or should also
mclude the process of performance that also carries with it a requirement of
prescriptive feedback. This question was addressed by Bamett and Stanicek
{1979), who through the medium of archery, sought to ascertain whether goal
setting with a process focus would be an effective tool for improving
performance. The methodology used m their study for the goal-setting group
started with a conference between the participant and the instructor. The nature
of this conference was to tocus the participant on techoique in archery rather
than scores achieved. Their findings clearly indicated that the goal setting
process eroup outperformed the non-goal setting group and that the process

goal setting was effective in improving performance.

In establishing the protocols for their study Barnett and Stanicek had expressed
concerns regarding the employment in goal setting studies of motor activities
such as juggling. They suggested that such tasks naturally produced 4 goal
setting etiect even 1 the control group and that the true extent ot ditference
between those who did or did not set gouls on a mator skill task could not be
clearly seen. Having expressed this quite legitimate concern it is surprising that
they then chose archery as a motor skill activity for their investigation.
Performance in archery provides almost immediate feedback of knowledge of
results. Upon releasing the arrow one s ible to see whether one’s shot s
successful or not. Given that one’s final evaluation of performance m archery
is expressed ay a numerical value, 1t 1s difhicult to 1magine that unless a class or
participant was partictpating under duress that a participant would not. belore
or during the event. set an informal goal to Improve their score or outpertorm

their triend or colleague in the same class.



While the author here raises the question of suitability of archery as a motor
task, by Barnett and Stanicek’s (1979) own previously stated concerns, their
results may offer an even greater endorsement for the combined use of goal
setting and knowledge of performance/process feedback. If all participants in
their study did set at least informal goals to improve their performance in
archery, then the process goal setting results of the treatment group, in
significantly out-performing the control group, provide an even stronger case

for employing process goal setting as a means to improve motor performance.

Barnett and Stanicek’s (1979) study found additional support in work by Ames
and Archer (1988) that established that where process or technique is
emphasised over the results and outcomes, students tend to believe that

performance relates more to effort and learning strategies than ability.

2.15.1 Goal setting and task completion in sport and physical education

Research by Locke and Bryan (1967) had pointed to the positive motivational
effects of setting goals as opposed to not setting them in terms of maintaining
interest in an activity for an extended period. The Barnett and Stanicek (1979)
archery study also supported this finding. They suggest evidence for this by
examining the dropout rates from their study by students in the goal-setting and
non-goal setting group. In total, 10 from 40 students *dropped out’ of the study.
Three of these occurred because the students missed testing dates but they still
continued to participate in the archery programme. Of those students, two were
from the goal setting group and one from the conference only group. The
remaining seven who dropped out of the class did so because of poor

attendance. Those seven students were all from the non-goal setting group.

2.15.2 Assigned or self-selected goals in sport and physical education

Having generally asserted the value of goal setting as an aid to improving

performance, educational researchers contemplated whether it would be better
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to assign learners goals or allow them to set their own. The general lindings
related to this question were investigated in school scttings by Lee and
Edwards (1984) and Boyce, Johnston, Wayda, Bunker and Elliot (2001) using
motor skills associated with tennis and, with adults, in a rifle-shooting task by
Boyee (1992). In all studies. groups were given a general goal of “do your
best,” were asked to set individual goals each day, or were assigned high but

achievable goals each day by the teacher.

The results for all studies again pointed to the value of goal setting with both
the assigned and self-set goal groups outperforming those subjects just asked to
do their best. This reinforeed the notion that specilic goals set by either the
individual or the teacher can be effectve in students achieving hgher
performance levels than those simply encouraged (o do thelr best. Another
interesting outcome  discussed by Lee and Edwards (1984) related to the
student-teacher relationship. They speculated students i this age group
fstudents were approxinmately 10 years of age) “may be mfluenced more
favourably when the goals are set by the teacher because they trusted the
teacher’s judeement to assign them goals which they considered attumable™

(Lee & Edwards, 1984, p. 87).

2.15.3 Long and short-term goals in sport and physical education

One of the fast picces of the mosaic of rescarch on goal setting concerns the
use of long or short-term eoals in physical education and sport. One of the few
studies on the use of long or short-term goal setting i physical education
(Howe & Poole. 19921 produced less thun conclusive outcomes for the
adopthion of any one strategy. The authors had sought 1o ascertain whether
achievement motivation was related to goal proximiuty (i.e.. short or long-term
coalsi for high school boys in a basketbull-shooting task. No sigmificant
difference between the variables was revealed but a post-experiment survey
revealed that in fact all students were setting short-term goals (Howe & Poole,

(992, p. 248)



From the author’s experience it 1s not unusual that students might all set short-
term goals, albeit informadly. in such a teaching environment. The nature of the
task involved was closed skill and discrete and coupled with Immediate
knowledge of resulis (did the ball go in the basket?). With time 1o adjust
technique, students instinctively would have tried to improve on their previous

shot and, consequently, in the short term, “heat their score.”

Of more interest, in light of more recent research on both goal setting and
mastery leamning, 1s the assertion by Howe and Poole (1982) that this study
supports Bandura’s (1982) positton m relation to goal setting. This c¢laimed that
short-termt goal setting provides mducenments for action and a feeling of self-
satisfaction that reinforces and sastains the individaal’s eftorts to achieve
fonger-term goals. That 1s. the results in regard to short-term goals provide
instant feedback on competence and. thus, information to sustaim an effort to

achieve @ longer-term goal.

2.16 Mastery learning and goal setting in sport and physical

education: an evolving position

Ames and Archer mooted a new direction for mastery learmng and goad setting
as o methodology within a physwcal education environment as carly as 1988,
They argued that achievement in the school envivonment could be best
achieved by dentitying what motivated student Teaming, A httle fater, Anes
(1992) suggested that within education there were two types of aoals,
distinguishing them as mastery and performance goals. She proposed that &
nastery orentation produced better outcomes thun pertormance focused goals,
noting that central to mastery learning was a “heliet that elfort and outcome
were covary” (Ames, 19920 p. 262 She asserted that it was essential to
develop in learmers this attributional beliel pattern o order to maintain
achicvement over time, stating that it was important that learners recognised

that effort will lead to success™ (p. 2623 By contrast she felt that a focus on
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pertormance led to a belief that “success was related 10 inherent ability and as a

consequence could promote failure avoldance™ (p. 262).

Ames (1992) further stated that fearning and assessment in physicat education
needed to have variety and relevance: that assessment needed to be muastery
driven; and that students should be encouraged to establish individual goals in
conjunction with mastery and should be assessed against those goals and not
against their peers. She claimed that this would promote self-eflicacy and
student willingness to take up challenges and engage with the content on a
more intenstve scale. She was supported in this view by an earlier work by
Hogan and Santomier (1984) that demonstrated that the use of mastery swim
standards with older adualts resulted in increased self-efficacy and that this

appeared to transfer to other movement situations.

Ames™ (1992) perspective was Turther endovsed by vesults on a golt practicing
study by Dorsel and Slainsky (19909, They reported that whiie no difterence in
actual putting performance was found. perceptions ol the usefulness of the
practice and a willingness to practice were enhanced by the employment of
mastery learning levels and when these levels were presented to the learners as

goals,

2.17 Mastery learning and goal setting: methodologies for
overcoming inequality and promoting equity in physical

education

Papatonannou (1998) noted that if sport and physical education were going to
promofe democracy and equity and other human values, then those that weach it
needed to become accountablie for all student learning and not just tor an chite
few or for those who refiected their own interests. He noted that research that
promoted those values, {e.g., Decl & Ryan. 1985, Nicholls. 1989: Vallenrand

& Lasicr, 1994) ali stressed the “importance of adopting a mastery orientation



and intrinsic reasons for achievement in these contents™ (Papaionannou 1998,
p. 273). He stressed those physical education class environments that placed an
emphasis on effort, task involvement and mastery, resulted in indexes that
reflected positive student motivation and intrinsic interest. Conversely, where
the class environment reflected a performance focus, the student perception
was not positive. Papaionannou (1998) felt that a mastery-learning
environment could change both student and teacher perceptions of what were
possible. Xing and Lee (1998), in a study of student self-perceptions and
achievement goals, reinforced Papaionannou’s findings. They argued that it
was important to construct physical education learning environments that have
a task orientation in which “student’s belief in that ability can be enhanced
through effort and judged in a self-referenced way” (Xing & Lee, 1998, p.
239).

One can see that the evolvement of the relevance of mastery learning and goal
setting to physical education has not been about whether these methodologies
outperform other approaches in terms of mean scores or performance
achievements; rather, it is about their contribution to establishing a physical
education class learning environment that defines success in terms of mastering
the task rather than outperforming others in the class. Within the literature, the
evolved position of mastery learning and goal setting is seen as providing a
methodological structure that has the potential to promote the learning process:
“providing a vehicle for participation at an individual’'s own level and

recognising individual accomplishments™ (Xing & Lee, 1998, p. 239).

In this guise, Papaionannou (1998) also stated that mastery learning provides
accountability measures for the teachers. It provides information on individual
student progress towards achieving basic competence in a wide range of sports
and physical activities that would eventually allow them the opportunity to
fully participate in their society. Unfortunately, he also felt that typically in

physical education classes there was little or no accountability for teachers and
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consequently there was no high expectation to make an effort to teach all

children (Papaionannou, 1998).

2.18 Summary

This literature review has shown that the early research on mastery learning
quickly became part of what Rink (2001) referred to as the methodological
wars. The original thrust by Bloom (1976), to find a method of instruction that
would help overcome inequality in educational opportunity, was sidetracked
into disputes between research peers over research methods and the validity of
research outcomes claimed for mastery learning. Bloom’s desire, for a method
of instruction as effective as one-to-one tutoring, instead of uniting, divided the
educational community. Consequently, instead of focusing on the issue of
overcoming inequality, the literature reflected an ongoing debate over research

standards.

The central question posed by the early research on mastery learning in relation
to physical education and sport was whether mastery learning results in better
movement outcomes than traditional methods of instruction. This research
resulted in findings generally in favour of a mastery learning design, especially
where discrete skills were measured in closed skill environments. The literature
also indicates that there is a general agreement, even between the protagonists
who debated quite vehemently at times, on the efficacy of the mastery learning
methodology as a means for establishing competence with beginners and
slower learners. However, the question relating to the extent of that
methodological superiority, especially in relation to elite level movement or

sporting performance, remains equivocal.

Less equivocal were the literature findings on goal setting. Research on goal
setting within physical education and sport environments has consistently
produced positive results in relation to improving movement outcomes. As a

consequence, goal-setting is used extensively in sporting environments.
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However, despite its well-documented use and success in the sport domain,
goal setting appears to still not be widely employed within the physical

educator’s armoury of teaching skills.

2.18.1 The merged position of mastery learning and goal setting

Within physical education research, more recent writing on mastery learning
and goal setting has merged the functions of both methodologies. This newly
evolved and exciting role for mastery learning and goal setting is documented
in the literature as having the potential to provide classroom environments
where students believe outcomes relate to effort and not innate ability (Ames,
1992). The literature clearly suggests that instruction in physical education that
is mastery focused encourages students to establish individual goals in
conjunction with those mastery outcomes. Those who are assessed against
those goals and not against their peers will experience self-efficacy and a
willingness to take up challenges and engage with the content to a more

intensive degree.

The suggested merged function of mastery learning and goal setting within
physical education can indeed probably be seen as cyclical, because it tends to
capture again the original motivation of Bloom (1976), to potentially overcome
inequality in outcomes within schooling and to provide equal opportunity in
society. The approach now advocated is not based on making a case for a one
or two sigma advantage over rival methodologies, but that the adoption of the
methodology is likely to create a positive learning environment with equitable
outcomes. It is suggested that a learning environment that encompasses
mastery learning is likely to focus on students making an effort, being involved

and displaying an intrinsic interest in learning.
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2.18.2 Mastery learning, goal setting and a good citizen model

Within the literature, Papaioannou (1998) suggested that physical education
programmes that concern themselves with issues of democracy and equity need
to embrace mastery learning and goal setting. The implication is that physical
education based on norm-referenced standards quickly gravitates to a sport
performance model - a model that is concerned with producing ‘top class’
performers. It is suggested (Papaioannou, 1998), that using norm referenced
standards within physical education is an anachronism, because for many
students it encourages failure avoidance, and negative beliefs about their ability

to achieve competence.

The literature suggests that for establishing basic competence and lifting as
many people as possible to a standard of movement competence that allows
them to participate in sports, recreation and leisure activities, then the merged
position of mastery learning and goal setting as a teaching methodology has
considerable merit. Its merit is very much focused on the potential it has in
creating a positive learning environment that is task oriented and where student
achievement is judged in a self- referenced way. Consequently, establishing
some base levels of competence, teaching children to at least these standards,
has the potential to have a markedly positive impact on their lives and the

health of the nation.



CHAPTER THREE
Methodology

Within-subject experiments involve the repeated observation of the
performance of individual learners over extended periods of time.
Treatment effects are measured by comparing the changes in
performance in the days following the introduction of the
experimental treatment, against the same subjects’ performance in

the days prior to the treatment period (Church, 1994, p. 4).

3.1 Introduction

The purposes of this chapter are, firstly, to explain and justify why the
researcher has adopted a within-subject experimental design as the preferred
methodology. Secondly, it is to identify the subjects, tasks and procedures
used, as well as the ethical issues considered by the researcher in the study.
Thirdly, it restates the nature of the data analysis undertaken. Finally, it
highlights the research questions, the development of instructional procedures,

and the tools of assessment. "
3.1.1 The initial experimental design: a between subject design

Initially, the design developed for the study was a between-subject
experimental design. Two separate cohorts of students from different schools
were selected and both cohorts were to receive the same treatments but in
reverse order. The class from one school was to have received Treatment A

conditions followed by Treatment B, while students from the other school were

i At this stage it is pertinent to refer the reader again to the comments made in the introductory chapter
regarding the problems the author experienced immediately prior to and at the start of the data collection.
The author again wishes to acknowledge the pertinent advice he received at that time that allowed the
mvestigation to continue.



to receive Treatment B conditions followed by Treatment A, This desien
would enable the researcher to identify and compare any changes in player
performances and rates of learning. relative to the methodology employed in
cach treatment period. However, immediately betore the study began, the home
teacher of one of the classes sutfered a serious sporting injury requiring
hospitalisation.  As a result of the teacher's absence the students were not
going (0 be avallable to participate in all sessions. This situation would
severely compromise the results of the planned study, so another design was

required 1t the study was 1o continue,

Consideration was given to replicating the original design with the one
rematning class, However, severad factors mitigated against being able 1o
pursue that option. Firstly, previous studies involving coal setting vartables
with intact cohorts (Barnett & Stanicek. 1979: Howe & Poole. 1992} had
demonstrated that, in such cocumstances, both control and treatment groups
are [ikely to employ goal setting procedures and this can contaminate results,
Secondly, as the subjects were all from the same class, 1t was felt that 0 would
be very difficult to keep knowledee of the mstructionad procedures one eroup
wils receiving {e.g.. mastery fevels of performance). separate fron the other

croup. Finally, after discussion with the home teacher, 18 was el that the

additional time tdouble) required was 100 nugor wtintrusion into the oass
timctable to alow an adaptation ol the original desien to be used., Theretore, n
order to contimue with the study. @ within-subject experimental design had to

be emploved without scope tor being able to vary the order ol delivery.

3.2 Within subject experimental design

The  within-subject experimental  design is partictdarly  pertinent 1o this
investigation for four major reasons:
. its suitabrhity for analvsing data when subject avanlability 1s restricted 1o

very small numbers:
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. its suitabihity for data analysis of both an exploratory and confirmatory

nature;

. the design allows for the same subjects” performances to be repeatedly
measured;

. the nature of teaching physical education in New Zealand schools,

3.2.1 Subject availahility for licld-based rescarch

Finding an avthentic school-based context tor this investigaton was difficult.
However, once dentificd. both the school community and individual students
were supportive and enthusiastic about the project. Adthough the data from
only 21 students could be analysed, the chotee of a withim-subject desien

altowed for anadysis and discussion in relation (o the posed questions.

3.2.2  Data analysis with a small critical mass of subjects

While the Tow numbers of wvarlable subjects restricted the role ol contimmatory
data analysis, the within-subject design allowed ndividual Tearnmg to be
identitied and this focilitated the use of exploratory data walyvsis, This type of
anadvais {Tukey, 1977) 18 pragmatic in nature and is Jikely o provide an
clement of realisim and credibility Tor the reader wath a physical education
hackeround, As such it is o method of analysis that is pertinent (o the way

physical education Is taught in New Zewlund schools.

3.2.3  Repeated measures of the same students as a measure of learning

within an intact class ficld-based rescearch paradigm

Bemg restricted to one intact class tor the rescarch reguired that the design had
to allow for the repeated measure of subjects that could In some way measure
learning. The within-subject design provides for that scenario. Church (1994)

suggests that the research desten also has a positive eftect i that 1t limits
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dilferences belween the treatment outcomes from being attributed to pre-

existing conditions in the different treatment groups.

3.2.4  The naturc of teaching physical education in New Zcaland schools

Instruction in physical education classes in New  Zealund  schools s
traditionally  delivered  to randomly  assigned  intact  classes  without
consideration  being  given  to  individual  student  dilferences  of  motor
performance ability. Therefore, the use of a regular intact class would allow
New Zealand teachers of physical edocation to readlly identify with the
conditions ot cliss wlocation typreatly faced in school contexts. Such a
provision may cocourave d teacher reading the work to identify with it
promoting a feehng that the class used i the investigation could just as castly

have been theirs.

3.3  Subjects: introduction

Field-based Investicutions are Traught with ditficultics not alwayvs encountered
within o tightly controlled faboratory environment (Schmidt, 1985, 19923, This
myestipation wus no exception. Iirsthy, there was the asthor™s desire to test the
byvpothesis in an authentic environment. Foowas also considered desirable to
have o sutlicrent eritteal mass of student participants in order Tor the statistical
anadysis (o have some credibility. However, the desires and the odtcomes

proved to be difficult to achieve.

[n the first mstance it proved Impossible to tind o local sccondary sehool
phystead education programme that had the tlexibility to allow safficient
numbers of students to participate with the reeularity required to conlorm to
accepted levels of Trequency of instruction required to promote changes in
motor perfornmance. The best the author could find would have alfowed two

contact times per week. There were probiems also regarding other timctable
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demands, use of tennis courts. and avolding clashes with major school festivils

In other sports (e.g.. inter-school visits or swimming and athletics sports).

With primary schools, while there were not the issues assoctated with timetable
flexibility, there were problems associated with Tacilities. Primary schools do
not wsually have cnough tennis courts to allow the envisaged programme ot
mstruction, In the end this was solved because the school that chose o
participate in the programme wus located withm close walking distance o six

public tennis courts of good guality.

3.3.1 ‘The subjects

The subjects of the study were an intact composite Year 7 and 8§ (Forms 1 & 2)
class (N=29). at an [ntermediiate school. The chronotogical age range within
the class wis 10 - 13 vears and the gender badance was <18% male and 524
tenuide. The school had responded positevely to a general letter of enguiry {(see
Appendix A requesting expresstons of interest ivom teachers who maght he
mterested e their class being part of the stwdy. The follew-up to that response
took the Torm of an mterview with the teacher who contirmed an interest and
that they would bike to have their class myvolved in the study, Permission was
then sought to undertake the study through an application to the school™s Board
of Trustees (see Appendix Bi The letter to the Board of Trustees outlined the
programme and suggested measdres 1o be ket 0 seek parental or guardian

approval for the children 1o the class to be lnvolved.

34 Ethics

The code of cthical conduct for rescarch and teaching myolving human
subjects adopted by Massey University (1990) was Tollowed in this study. The
niture ot the rescarch did oot pose any major nioral questions given that the
reseurch consisted of collecting data from nstruction iy what became part of
the class’s normal physical educatton thme allocation. It was a relatively

straightforward tiusk to keep student tormation contidential and there were no



actual safety risks for the students. In fact, the students all stood to gain from
receiving professional tennis lessons within the normal allocation of physical

education time without any disruption to their other teaching programmes.

3.4.1 Ethical procedures established by Massey University for research

involving human subjects

In the first instance, the ethical considerations of the research were discussed
with the author’s supervisor. The request for permission sought from the
school’s Board of Trustees spelt out the ethical considerations of the research.
In particular the letter stressed that no specific student would be identified by
name in any subsequent publication. Also, that the programme of instruction
would be accommodated within the normal allocation of time given to the
class’s physical education programme and that the instruction would be
thoroughly supervised and carried out by a highly competent professional
tennis coach. The letter also detailed procedures for an alternative programme
of instruction should the parents or guardians object to their children
participating in the programme or should any of the students themselves not
wish to participate in the tennis instruction. The Board of Trustees gave its
consent for the research to proceed to the stage of allowing for parents,
guardians and students to be canvassed to provide informed consent to

participate in the research programme.

Information was provided to the students and parents/guardians in the
following ways. The class was visited and the basic outline of the study was
explained to the students. The students were then given an explanatory letter
and a permission slip to take home to their parents or guardians (see Appendix
C). The explanation to the parents and guardians noted the purpose of the
study, that the study would take place in the regular allocated physical
education time and would for four weeks comprise the students’ programme of
physical education. Travel arrangements and supervision, which included the

class teacher, were also explained. Parents not wishing to have their child



involved in the study or students not wishing 0 participate were offered an
alternative programme of supervised work 1 another class or participation h a
parallel physical education programme for the duration of the study. Tn this
way the principles of the cthical code were adhered to in “un open and
mtormed way’™ (Massey Untversity, Code of Ethicad conduct tor research and

teaching involving Humuan subjects. 1990).

As a result of these procedures pernussion was recetved Tronm all but one paremt
for the students to participate in the progrinme. On this busis the research was
allowed 1o procecd and an allernative programme of nstruction was provided
for the student unuble 1o participate. One week mito the programme. however,
the parents requested that the student be allowed to participate. This was
aerced o althoueh the student’s results were not included b the statistical

analysis.

3.5  The research question and observation

As previously mndreated, the rescurch investgated the tollowimg question and

ohservation.

Does adopting a pensonadised mustery system of instruction (PML)
mecorporating individoalised goad setting (GS1 result o berier rate of
stident nmprovement in motor skifls than traditiona] skl based [earmimy

pructives’

2 Does adopting the stated system ol instruction contribute (o potenticilly
providing all students with equal  opportunitios o purticipate in

movement activities ol their chotee?

The answers to these guestions were sought through o comparson of student
levels of tmprovement In two tennls skills - serving and callying, Duta were

collected when the students were 1aught v a traditionul whoele class format of



skill-based, coach paced instruction and. then, when taught using a
personalised mastery-learning programme of instruction (PML) incorporating

individualised goal setting (GS).
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3.6  The design format

Lessons
-1
O

i -5

{

{)

G- 10

{)

Activity
Discusston with the class. Familiarity with venue, instructions,

timimg, travel, format, playing history questionnaire.

Pre-test:

Server Standardized  10-serve format repeated twice — (sce
Appendix D).

Raliy: Modified version of the Kemp-Vincent Raily Test (1968}
-~ (see Appendix E).

Treatment (A) phase. Tradittonal skill-based instruction, coach

paced. whaole class mstruction tormat — (see Appendix F).

Re test:
Serve: Standardized 10 serve tormat repeted twice,
Rally: Modified version of the Kemp-Vincent Rally Test

{1968,

Class meeting to demonstrate new methodology of nstruction.

to discuss goal setting and to set mdividual goals.

Treatment (B) phase. Class taught using the personalised
mastery [earning (PML) methodology incorporating individual

voal setting (GS), {see Appendix G).

Post-test:

Serve: Standardized 10 serve format repeated twice.

Rully: Modifted version of the Kemp-Vincent Rally Test
(1968).
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3.7 Methodology of design

The question posed was to measure and compare rates of learning in two motor
skills funadamental to the game of tennis. The measures of learning were
performance scores on a rally and a serving test. Adopting these two measures
of learning reflected both the nature of the game of tennis and simple,
pragmatic outcomes associated with tennis instruction in physical education

lessons in New Zealand schools.

The two tests were designed to measure learning as represented by a change in
performance scores in serving and co-operative rallying. Scores on the tests do
not represent a formal level of mastery of the tennis skills. Mastery learning
strategies and goal setting were confined to the instructional components of the
investigation. However, given the fact that students knew their previous scores
on these tests one might anticipate, as noted in the Howe and Poole (1992)
investigation into short and long term goal setting, that students would most
likely set informal short-term goals of beating their previous scores on the mid-

and post-tests.

3.7.1 Serving and rallying

Among numerous acceptable outcomes of a physical education programme of
introductory level tennis instruction, two would be that students could start a
game of tennis and perform the basic skills of the game well enough to sustain
a co-operative rally. Given that starting a game requires players to successfully
perform a serve, it is logical to measure student learning of this skill. Winning
points in tennis requires a player to have the skill to return their opponent’s
serve and shots, in consecutive alternating order; that is, to rally. Therefore, the
ability to rally, albeit co-operatively within this assessment structure, as
another major component for assessment, is also a logical measure. These two
components of the game thus represent a valid focus for assessing learning in

tennis in a physical education environment.
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The two tests employed to measure the motor skill development clearly define
the behaviour required; namely, individual student scores in the performance of
serving and rallying. They also provide observable measures of change in
performance in the tests. With serving, the criterion was directed to accuracy

and with the rally it was accuracy and fluency.

3.7.2 Individualised goal setting

The motivation for including individualised goal setting in the treatment phase
came from several sources. One source was the evidence in motor skill
research that suggests that when a research design employs a pre- and post-test
format, there is a tendency for the participants, regardless of whether goal
setting is part of the design or not, to establish performance goals. Typically,
they hope to beat or improve on their first scores (Edwards, 1988). Weinberg,
Bruya and Jackson (1985) noted that the sport skill assessment situation
produces competitive and highly motivated performances by many people,
often reducing the effect of an experimental control group and making it

difficult to test the effect of goal setting.

The assessment tests proposed to measure learning in this programme and with
the transparent environment (i.e., other students could ecasily observe your
score and performance) would undoubtedly have encouraged students to try
and improve on their previous scores and perhaps to beat their friends. This
phenomenon became quite evident in the work undertaken to establish the
protocols and criterion levels of mastery to be used in the investigation."" The
students who undertook that work became competitive, both against each other
and against the established standards, and set goals to beat their friends and

achieve the standards. Howe and Poole (1992) noted this same experience in a

With respect to this phenomenon related to informal goal setting, the within subject design paradigm
provided an additional research bonus. The bonus was that had a between group research paradigm been
employed the results would have been susceptible to contamination in respect to any conclusions of the
perceived values of the methodologies. because goal setting could not be contained to the mastery
learning and goal setting group. Because the within subject design provides for intact treatment groups,
whether or not students set goals after the pre-test and before the mid-test is not such a concern, because
any contamination is contained to an individual’s performance.
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between-subject goal setting study involving goal shooting in basketball. A
post-programme survey revealed that students in the non-goal setting control
group did, in fact, informally set short-term goals aimed at improving their

Scores.

Another source of motivation for including individualised goal setting into the
design was ascribed to the structure inherent in the personalised mastery
system of learning (PML) methodology. PML, with its methodological
requirement of clearly defined learning progressions, promotes itself as an
appropriate methodology for the employment of individualised goal setting

procedures.

In the tennis mastery segment, the hierarchical and sequential mastery levels
were all made transparent to the learners. Within this context the author
observed that goal setting came naturally and it was easy for the students to
establish what level of mastery they would like to try and achieve.
Management or motivation questions such as, *What level are you up to?” and
‘How are you going on this level?’; congratulating students on completing a
level; encouraging them to master the next level and their striving for the
ultimate level, would undoubtedly have encouraged the majority of the
students to set goals within the mastery levels of the different skills. Given this
almost inherent goal setting factor within the mastery learning instructional
methodology, it appeared justified to formalise goal setting as a component of
the Treatment B process. It was never intended that goal setting would be a
primary objective of the research. Its inclusion was both for the reasons
previously outlined and in recognition of its place in the mastery learning
methodology. Its inclusion within Treatment B was also an opportunity to
signal that other opportunities exist for the inclusion of goal setting as a

teaching strategy within school physical education programmes.



3.7.3 When to introduce goal setting into the research model

Having decided to include goal setting within the research paradigm, the finad
question to he answered was at what stage of the design should goal setting be
mtroduced so that the goals set by the students would be reabistic and
achtevable? A pre-instruction questionnaire revealed that less than ten percent
of the intact class had any experience of playing tennis in any formal sense (see
Appendix H). Schmudt and Wrisberg (2000) note that predicting success in
motor skill activities, when undertaken for the first time, is extremely difficult.
Consequently. it was decided that goal setting would be introduced as
“treatment” variable alter the irst five lessons of instruction. tt was anticipated
that at this stage of the instruction cycle, the students would have sufficient
self-knowledge of their performance to set realistic but challenging gools for

the next period of instraction.

3.8 Assessment tasks: serve and rally

3.8.1 Introduction: authentic assessment

Ax noted iy the Introduction. motor skl assessment outside of a laboratory
environment s {raught with difticulties, As Schmidt (1988} noted, getting a
human to do the same thing twice m exactly the same way ts ddticult enough
in a tightly controlled laboratory environment but it is almost impossible in an
open skilt one. However, in terms of ecological validity (Schimidt. 1992) and in
the interests of authentic assessment 1t was considered important o include
assessment items that were as authentic as possible. Certunly the mastery
Jearning and goal setting literature search revealed that assessment involving
motor skills in physical education and sport were generally confined to discrete
skills: for example, Edwards (1988). or closed skl environments. lor example,
Barnett and Stapicek (1979). However. for the teacher of physical education
these types of assessment lack a degree of authenticity because they do not

always relate 1o the environment within which the skill needs to be performed

3



and the context in which they teach. Consequently, practitioners consider such
tesults with some scepticism. In order to avoid that criticism the following tests

were developed.

3.8.2 The serve test

Students were required to make ten consecutive serves using a Cstandard”
overarm serve action, to deliver the ball into the legal serving area on a tennis
court. Students started by using the tennis convention of alwuys serving to the
opposite left service box first. They attempted to accurately serve twice to the

feft and then twice to the right service box untit they had completed ten serves.

The test s easily standardised using international tenns rules of net height,
serving position and the Jegal service ball placement area. Two serves to the
left and then to the right represent the principle of specificity. in that in the
gwne one serves to alternative sides of the court after each point is plaved. Two
serves per-side also rephicates the first serve / fault scenario in tennis that
allows a player a second serve should the [irst one be illegal. Ten serves also
Iinks to the game in that, typically, in a match one might serve ten times betore
the completion of o game and a change of servers. Ten serves was also
considered @ manageable number for the developmental stage (uge 10 - 13

vears) of the students participating in the programme without inducing fatigue,

Students undertook the serve test twice (the second time atter a vest) in each
assessment period. with their scores being averaged. The “twice” scenario
allowed students to leel that they had a good opportunity to score well and
overcome “bad luck” or poor environmental conditions - perhaps it got windy,
Iet” serves: that is, where a serve hits the net but still fands 1n the leea! zone.

were retaken under the same rules that apply to serving in a tennis match.



3.8.3 The modified Kemp-Vincent (1968) Co-operative Rally Test

A co-operative rally is one where the players attempt to return the ball to cach
other ina manner that allows the optimum opportunity for their partner to
return the ball This 15 quite the opposite ol a game ol tenmis where one
attempts to return the ball in @ manner that makes @ return from the opponent as
difficult as possible. The Kemp-Vincent Rally test (1968) provided the
[romework of a standardised test for a co-operative rally. The co-operalive
nature of the rally was explained and demonstrated to the students. A rally was
to last for three nunutes continuing despite errors that nught oceur, Scores were
determined by subtracting the student’s errors [tom the combined number of

legitimate shots for both players: Le.. the student and the assessment coach.

3.8.3.1 Modilications to the Kemp-Vincent (1968} Co-operative Rally Test

Two modifications were made tw the Kemp-Vincent (1968) Rally Test
procedures. which wus designed Tor United States College phyvsical education
students, to better reflect the developmental stages of the students in this
programme. Fistly, in the Kemp-Vincent protocol, two plavers ol suilar
abifity are paired tor the test. However, becuuse the pre-progruamme tennis
plaving history guestionnaire revealed an alimost total lack ot tennis plaving
bickground in the cluss, predicting within cluss performance  compatibility
with anv reliobihity wos not possible. Hence. the Tirst maodification was to
cniploy  semi-professioial - coaches o undertake  the  co-operative  rally

dssessment with the students,

The couches employed for the assessments had quite extensive experience of
couching students within this age range. They also had completed tenms
couching qualifications that required them o accurately “feed 7 it balls to
voung plavers. As AT grade tennis playvers in the local premicr tenms
competition, they were all castly capable of sustmining a co-operative rally tor

three minutes. The use of the coaches in the assessment provided optimum
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conditions for the students to receive shots that they could return, Students

worked with the same coaches {or the pre-, mid- and post-assessment periods.

The second modification of Kemp-Vincent Rally Test (1968) concerned the
number and placement of tennis balls used in the test. The Kemp-Vincent Rally
Test starts with two tennis balls per player. A component of the original test
score 18 rellected in the time taken by the plavers to retrieve misplaced shots
once both sets of balls have been used in the rally. College-age students can
retrieve balls relatively quickly but young students often take longer to retrieve
them. In order to promote the hitting of the tennis balls rather than the
retrieving ot tennis balls and also mindful of the demoralising eltcet of chasing
after balls when you know your score requires you to hit as many balls over the
net us possible, the second moditication was to start students with six (6) tennis

balls on their side of the court placed on the buse line,

3.8.4 Recording and recorders

The tests destaned for the study incorporated diagnostic, ongoing and post-
mnstruction assessment. Al of the tosts took place within an agreed scquence of
lessons. The sequence ensured that at feast twenty-four hours elapsed between

mstruction and assessment.

in motor skill learning a distinction is often made between performance and
fearning. This has been made largely due to rescarch by Shea and Morgan
(1979, In summary, Shea and Morgan found that tests taken during the
acquisition phase of skill learning and almost immediately alter the instruction
produced higher scores than those with a longer delay. The immediate residuc
ctfect of very recent instruction appeared to produce higher scores than after a
defay when, without the benelit of immediate instruction, subjects had to
retrieve from long term memory movement patterns that had been taught and

practiced.
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The Shea and Morgan (1979) rescarch led to the conclusion that iinmediate
post- instruction tests are thought to be more of a measure of performance,
while delayed post-instruction assessment is thought to be more of a4 measure
of motor skill learning; ie.. & relatively permanent change in movement
performance (Schmidt & Wrisberg, 2004). In order to ensure that learning and
not performance was being measured 1n this research, assessment took place a

minimum of twenty-four hours after the instruction.

3.8.5 Recorders

Once the protocels {or the tests were established. several recorders were
employed and trained in the recording procedures (see Appendix 1), On the
serve test, two recorders were employed. One organised the student servers and
ensured the serves conformed to the serving style, placement on court and to
the correct service sides. A sccond assistant recorded the serves as either

successtul or unsuccesstul.

For the rally test. an assistant was provided with recording torms that noted the
number of successlul hits/shots and errors, The total combined number of shots
ol the student and coach was recorded. The student’™s errors were then
subtracted from this score. to wrrive at the final rally score. For example, il
during the assessment period 80 shots were counted between the student and
the coach, and the errors attributed to the student were 15, then the student’s

score was assessed as 8- 15 = 65,

3.8.6 Monitoring the motor skill acquisition assessment

To make certain that assessment protocols were strictly observed and adhered
to. the author attended the assessment sesstons and undertook an active

supervisory role. However, the instructional tenmis coach was not involved in

or observed the pre- or mid-lesson assessment sessions. The coach did not
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know what the assessment format was, other than that the students™ ability to

rally and serve would be assessed.

3.9  Goal Setting

Pre-instruction in the mastery phase of instruction required the students to have
the levels of progressions for the forchand and backhand ground strokes and
the serve explained and demonstrated to them. The students were then asked,
based on their judgement of their corrent level of teunis performunce, what
deseribed level they thought they could achieve i the remaining fessons. Their
responses were recorded on the summary result sheets as their goals for the
backhand and torehand ground shots (see Appendix Iy, At the completion of
the instruction period their “actual levels” were recorded beside their goal

fevels.

In asking the students to set goals it was suggested to them that they should do
so heeping in nund the tollowing eriterii as sumnurised inowork by Locke and
Bryan, (1967) and Locke, Shaw, Saart, and Lathany (19811, Thew couals, they
were told, should be at the described level they thought would be challengamg.
require hard work to achieve, but with that hard work they had to believe they
could achieve therr goals, They also knew that ouce chasen. thelr goals would
be recorded next to their names on the class assessment sheets that adl students
would receive a copy of. In this way they knew that ther goals would become.

within their class, public knowledge.

3.9.1 Goal Setting and serving

While instruction for the forchand. backhand and serving skills in Treatment 3
followed a mastery format, goal seting was only cmploved with the Torchand
and backhund shots. Advice given to the author suggested that because
students would only have one lesson on serving and. therefore. no opportunity

to improve on the level they achieved i that lesson, that formal goul setting on
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the serve was unlikely to provide reliable data in refation to the success of a
goal setting strategy. The author acknowledges that this is not ideal in terms of
the investigation, but is aware that this situation is sometimes part of the

scenarto of authentic field-based motor skill learning research.

3.10 Interpreting the data: confirmatory and exploratory data

analysis

Once collected the data were to be analysed using both exploratory and

confirmatory data analysis.

3.10.1 Exploratory data analysis

Raw data were collected and presented in simple bar graphs. with the objective
being to provide stmple pictures of trends in relation to the questions posed and
data collected. Although the sample from which the data were collected was
smadl. it was anticipated that this forme of data presentation would provide.
given the other components of the study, authentic observations of o
learming/leaching environment consistent with those that teachers were likely

to be familiar with.

3.10.2 Tstablishing an expert/novice stundard for exploratory analysis of

the rally test data

The Kemp / Vmeent Rally test (1968). modified tor this mvestigation. does not
determine a mean score of competence that would mdicate that a particular
score on the test equates with the ability to rally proficiently i a game of
tennis, {n order to establish a measure of competence tor this investication, five
elte-level tennis players, ot the same age range as the students i the study.
undertook the same moditied rally test used i the study. These players were

all club tenms plavers, receiving individual tition from a professional coach
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and had all played in New Zealand Tennis Association sanctioned junior
tournaments. [t was assumed that 1n any random assessment of tennis rallying
ability of children of this age, these five players would all score in the high
percentiles. The five players undertook the test and their mean score were

established as 86 successful shots in three minutes.

3.10.3 Confirmatory data analysis

Confirmatory data analysis was undertaken to consider if anything identified
with the sample group could be stated in retation to a wider population in terms
of rates ol learning between the two pedagogical methods of mstruction. This

analysis was completed using the t-Test for Mcan Dilference.

The t-Test for mean difference s typically employed for “analysing the
difterence between the means of two groups when the data is obtained from the
same population™ (Levine, Krehbiel & Berenson, 2000, p. 3713." The “same
populition” means that the results of the {irst group are not independent of the
second group. In this rescarch. this dependency relationship oceurred because
there were repeated measurements. tennis serves and rally tests. obtained from
the same set of mdividuals (a single class), As such, the variable of dilTerence
“becomes the difference between the values of the observations rather than the

values of the observations themselves™ (Levine et af., 2000, p. 371 ).

Levine et al. (20003, stated that this test s appropriate when one assumes that
individuals will behave alike it treated alike. As such, any differcnces between
the two measurements of the same individoals is due to difterent treatment
conditions. The t-test 18 designed to give results that reduce the variability due

to the mdividoals themselves.

12 I - . L N

Althowgh the populution is assumed to be normally distributed. in practice i¢has been Found that as
lonyg us the sample size s not very smatl and the popadeton i not very shewed, the Fdisteibiugion gives o
sood approximittion e the sampling distobuetion of the average Jifference flevine el al., 2000, p. 373
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3.11 Designing the instructional programme

The instruction methodology employed in Treatment A had to conform to the
standard preseribed motor skill instructional programme frequently referred to
as command ceatred within the Mosston (1966) taxonomy of teaching
methodologies. In Treatment B the methodology conformed to the Keller
(1968) model of personalised systerm ol mastery learning instruction in

combination with goal setting.

Coach: The instructional coach emploved was a {ull member of the New
Zealand Professional Tennis Couaches™ Association. A player with a national
tenis ranking. he had worked as a professional coach. both in New Zealand
and Europe, for approximately 10 years. He had extensive experience of
working with players of the age of those in the investigation and his peers held

hiny in high regard as a player and coach.

30L1 Treatment A lesson sequence: prescribed, group-hased, c¢oach-

paced skill learning (see Appendix F)

In the non-mastery phase. the Jesson plans developed required the coach to

follow the following lesson sequence:

d Warm up.

. Introducton of the skill 1o be taught.
. Skill demonstration and practice.

. Minor game or games.

. Warm down.

In a general sense the coach was required to provide instruction to meet the
stated learning outcomes related to serving and playing forchand and backhand
ground strokes in tentis. Within the allocated time, the coach dictated the pace
of the lessons and the amoeunt of time to be spent on each phase of instruction.

Aspects of class management, such as student numbers to combine for any



croup work, the numbers ot students per court, the allocation of equipment and
the use of racquets and tennis balls were ulso decided wand acted on at the sole
discretion of the coach. However. the amount of equipment and the number of
courts available were held as constant variables 1o both treatment phases of the

study.

The couch was directed that in Treatment A the instruction must include the
whole ¢lass. For example, when demonstrating the forchand the whole class
must be brought in to sce the demonstraton regardiess of individual student
tennts ability, When supervising practice it was acceptable 1o make individual
plaver udjustments, but whenever a new skl or doill was to be taught, the

whole cluss must receive the instruction.

3.11.2 Fecedhack

Feedback was fareely at the discretion of the coach. In the Treatment A phase
of the study. the couch wus specifically asked not to encourage students to set
individual pertormance powds. "o vour hest” comnwnts were aeeeptable
TCSPONSES 4% waere epjoiners for motivation. but not specitic pertonmanee goals.
In providing presceriptive teedback on the mechanics ol the tennis strokes, the
coach was encouraged to follow his normal feedback practice. 1t wus also
dectded that should w student progress quickly, the couch could cither set
extensjon activities {e.g., volley), or encourage the student to work ina peer

assistant rolewith fellow classmates,

3.11.3 Treatment B: Mastery learning lesson sequence and goal setting

protocofs (see Appendix G)

in establishing the mastery learning sequence, reference was nude o the work
ol Ashy and Lee (1984) In o review of the literature on mustery learning

motor skill acquisition studies, they  established the exntence ol several



conditions that conformed to the Keller (1968} model that they fclt must be

considered in a mastery learning design. These were that:

. content must be sequenced into small learning units

. performance objectives must be stated at varying levels of proticiency

. prerequisite competencies must be established

. movement content must be presented in note or similar form to students
. content must be sequenced i a logical, hierarchical {ashion

. feedback must be provided by progress tests designed to determine il

students have mastered euach task
. remedial activities or altermative learning corrections must be provided

. summative tests must be employed,

The programme of instruction was designed to include all of these conditions.
DPesign focused on the concept that mastery of a skill in the hierarchy was ukin
to a closure point. It then required a {forward movement from the student to a
more complex skili i the hierarchy, For a fuil explanation of the coach's” role.

Jesson plans und the skil] hierarchies and sequences see Appendix K.

3.11.4 Tennis consultant

In developing the skifl hierarchy, a full time professional tennis coach was
consulted. The coach had 13 vears of teaching experience and. at the time. held
the position of President. of the New Zealand Professional Tenms Coaches”
Association, I establishing the sequence of skl learning a task analysis of
the concepts and motor skills to be taught was completed. Skills were
identified and sequenced so that cach buddt upon the previous one and, m turn,
served as o prerequisite for the subscquent skill, thus reflecting the nature of

mastery learning in motor skills,

The general outcome for the teaching segment ot the study was established as
being, that students would be able to start o game ol tennis using a basic

overhead serving action. Onee started. the students would be able to sustam a
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co-operative rally; Le., using forehand and backhand ground strokes they
would rcturn the ball to their partner, in the expectation that the ball swould, in

turn, be hit back to them.

3.15.5 Lesson sequence

It was decided that in both the non-nastery (Treutment A) and mastery
{Treatment B) periods of instruction the same sub-units of instruction would be
taught. Tt was also decided that to Fit mto the experimental design structure, «
sequence of ten lessons would tollow, in both the Treatinent A and B phases of
mstruction - two fessons on the forehand. two lessons on the backhand and one
on the serve. In the mtroduction to the Treatment B seement of imstruction, the
students were also shown the progressions through the dilfferent levels, They
were made famihiar with the management of the lessons so that they would
know what (o do after they mastered a particalar level. At Level 1L the coach
asxessed them. At Levels 2 - 5 peers in their group curried out assessments.

The coach also undertook assessment at Levels 6 and 7.

3.11.6 Mastery levels

As almost all plavers in the study were in the begimner. verbal cognitive
category {Schmidt & Wrisberg, 20045, the mastery level was established
005, Le.. 6/10 shots, with the requirement that advancement from one level to
the next required o student to achieve that score twice i suecesston. This
differs tfrom the Bloom (1976) and Keller (1968) mastery learning models that
respectively set mastery levels of 80% and 1% . The decision to establish
60%  suceess as the benchmark for muastery was made for the following

reasons,

Muastery learning studies have historically {focused on a spectfic cognitive
dimension of learning, such as mathematics or spelliing (see Guskey & Gates.

1986a: Kulik, Kulik, & Bangert-Drowns, 1990). The learming environmentis for
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those (vpes of studies allows for @ much tighter control of the learning
variables than tn the open skill learning environment of motor  skill
performance in a game like tennis. The very nature ol tennis cquipment, tightly
strung racquets and balls with a very high bounce coctficient, mukes tennis a
very dynamic game. Small errors are greatly compounded over the length of a
court and in the awthor’s expertence as @ teacher, tennls Is one ol the most
difticult cames 1n which to instruct students in g physical  education
environment. The author and tennis consultant agreed that wn 80% or 1004
mastery level might have been very demotivating for the majority of the
students. In support of this positton 1t 15 worth noting that the Metzler (19863
tennis investigntion incorporating personalised mastery learning criteria, also

adopted @ 60% mastery standard tor progression between the mastery levels.

3.11.7 Feedback - diagnostic and summative tests

Diagnoeste, ongoing and summative tests are part of the mtrinsic structure of
mastery learning (Bloom, [976). The trunsparent hicrarchical and incremental
progressions of the design of this Investigation provide this tvpe of Teedback.
Waorking in groups of three, with two heing the mimmum number, cach group
received mstrucnons trom the coach, In addition, as per the Keller (19683
personabised  mastery  struction model, students  also received  written
documentation of the requirements for ecach fevel. These mstructions, presented
mdingrammutic form. were tahen to the courts in clear-file. weatherproof,
folders (see Appendix Ly The illustrations presented both the whole skill and
the proeressions of the skill for cach mastery level, Swdents also received
sheets on which they were able to record their progress towards mastery ol the

sub-skills and. finably. the criterion version of the skill,

Independent of the couch, the muaterial provided knowledee ol results und
feedback in relation to the assigned standards and the student’s goals 1n
relation (o those stumdards. In addition. the couch also provided knowledee of
performance and preseriptive feedback that, when necessary, included remediad

mstructions and exIension progrmmes.



CHAPTER FOUR
Results of the Study

Restricting one''s self to the planned analysis - failing to accompany
it with exploration - loses sight of the most interesting results too

Jrequently to be comfortable (Tukey, 1977, p. 3).

4.1 Introduction

Following the tennis instruction programmes, the Paired Samples t-Test was
used to analyse data collected in relation to the students’ tennis ability,
reflected in terms of serving and rallying. Baseline data collected before the
tennis instruction began provided student entry-level performance information.
Next, data were collected following the first treatment period of instruction
(Treatment A - traditional skill-based learning). These data were used to
compare student achievement against their entry-level performances. Finally,
following the second treatment period (Treatment B - individualised mastery
learning incorporating goal setting), data were collected to compare student
performance in contrast to both their entry-level base-line performance and

performance following the nitial treatment period.

In addition to this analysis, goal-setting data collected as part of the second
treatment intervention were also analysed using the t-Test for mean difference.
These data related to achievement goals students set in regard to the mastery
levels employed for instructing the forehand and backhand tennis shots as part
of the second treatment strategy. This analysis was to investigate the

relationship between goals set and outcomes achieved."

13 i % . : i : ‘ f %
Descriptions of these progressive, hierarchical levels are found in Appendix L
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4.2 Data Analysis: inclusion criteria

At the completion of the research programme, 21 students from the class roll of
29 students (i.e., 72%) were identified as having met the criteria of attending
80% of the classes and the three assessment sessions. Data from the eight

students who did not meet the criteria were excluded.

4.3 Data Analysis

The data gathered from this investigation were analysed in relation to the
research questions in two ways. Firstly, confirmatory data analysis was
undertaken to establish if there were identifiable differences in terms of
learning achievement between the base-line data and the two pedagogical
methods of tennis instruction; namely, (1) traditional skill-based learning and
(2) individualised mastery learning incorporating goal setting. Secondly, an
exploratory analysis of the data was undertaken to identify if trends in the data
might suggest potential for identifying a good citizen model of instruction in

physical education.

4.3.1 Confirmatory data analysis: serving scores

Confirmatory data analysis was completed using the Paired Sample t-Test for
mean difference. Student base-line data were established by undertaking the
serving test prior to the treatment programmes of tennis instruction and then,
from the data, calculating the individual scores and the mean serving score for
the group as a whole. The serving test was repeated after the first treatment
period and after the second treatment period. The results of these serving tests
are shown in Table 4:1, with differences shown between Pre-test and
Treatment A (Change 0-1), Pre-Test and Treatment B (Change 0-2) and

between Treatment A and Treatment B (Change 1-2).
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Table 4.1 - Serving scores:

E_ r | Treatment . ; | ; !
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The Paired Sample t-Test analysts revealed the following with regard to
ditferences:
between Pre-Test (6) and Treatment A {1):
Difference Sample Ditf, Std. Err. DF T-Stat P-value
(-1 -1.05 .11 20 -9.63 <(1.0001
between Pre-Test () and Treatment B (2);
Difference Sampie Ditf, Std. Err., DF T-Stat P-value
0-2 276 0.4 20 -14.24 <{) () ]
between Treatment A (3 and Treatment B (2):
Difference Sample Diff. Sud. Err. DF T-Stat P-valuc
-2 -1.71 022 20 =78 ={0.0001

T



The results indicate, therefore, that there was a significant level of
improvernent from the Pre-Test baseline scores for both Treatment A and B, as
well as a significant level of improvement between Treatment A and B. The
consistency of improvement with individuals in the programme following both
treatment programmes led to changes at significant Ievels i both conditions.
Huowever, 1t must be remembered that the design constraints led to Treatment B
etfects being embedded within Treatment A mtervention, so it 1s not possible
to make any definitive cliams about Treatment B, independent of Treatment A
processes. However, given likely plateau effects, and the consistent and evident
pattern of change, 1t is nteresting {0 note that the skill improvement level

scemed to be clear and maintained.

4.3.2 Rally scores

Using the Paired Sample t-Test. a similar analysis to the serving scores was
done with rallying scores. Student base-line data were established by
undertaking the serving test prior to the treatment programmes and then, from
the data, individual rally scores and ditfereuces and mean rallving score tor the
group as & whole were calculated. The rallying test was repeated afler the first
treatment period and after the second treatment period. The results of these
rallyv tests are shown in Table 4.2, with differences shown between Pre-test and
Treatment A (Change O-1)0 Pre-Test and Treatment B (Change (-2) and

between Treatment A and Treatment B (Change 1-2).



Table 4.2 - Rally scores:
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The Paired Sample t-Test analvsts revealed the followmg with regard to
differences:

between Pre-Test (O and Treatment A {1y
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Similar to the results involving serving scores, there is a consistency 1 both
raw score changes and statistical analysis. such that sigmificant improvements
were 1dentifiable between Pre-score rally scores and those followimg both
Treatment A and Treatment B, as well as significant improvement between
Treatment A and Treatment B oscores. Agamn, though, the interaction of
Treatment A and B initiatives mcans that definitive conclusions as (0

differences in Treatment effects are compronnsed.

4.3.3  Goal sctling: forchand and backhand

As noted m the miroduction to this Chapter, in addition to the motor-skill
analysis of serving and rallving. o student sclf-selected goal-setting™ variable
was part of the Treatment B design. Goal setting data were collected to
determine if setting challenging but achievable goals resufted in students
outpertforming those who set less challenging goals. The seven hierarchical
mastery fevels destenced to teach the torehand and backhand tenmis shots 1n
Treatment B, were also wtilized as seven pertormance goals. Students were
asked. after having cuch mastery Tevel explained and demonstrated o them, to
choose an appropriate mastery level as their personal pertorntance goall Tt was
cexplamed fo students that it they chose, for example, Level 4 as thar
performance goal, mastery ot the erterta established for that lesel would be

commensurate with their having aclieved therr goal.

The goal sctting data collected compares the final forchand and backhand
miastery fevels achieved by the students agamst the mastery levels they set as
performance goals. o the Frgures (4.1 & <1.2) below, the Y-axis indicates the
final mastery devels students achieved and the X-axas the mastery fevel they
chose as a goal. For example. in Frgure 4.1 five students chose Level four as a
performance goal. One of those students achieved Tevel two. one Level four

and three students achieved Level seven.

s

Fhc inclusion el soal setimy es puet af ghis i

ment s extensively espiained 1 Chapler Three
Methedodowy with paracelar relerence to the work of Weinbere el al, (19830 Edwanda DT985 yand Howe

amd Poole (1992




The goal setting data were analysed using the t-Test for mean difference
between the level set and the level achieved. For example, in Fig. 4.1 five
students chose Level four as their goal. For those five students Level four
represents the base level mean. Of the five students, one scored -2, one scored
0 and three-scored +3. The reader should note that other than the fact that
players either employed a forehand or backhand shot, the task sequence and

hierarchy of skill mastery progressions for both shots, were identical.

Individual student relationships between goal and achievement levels: forehand

Forshand
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I
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(Fig. 4.1)



Individual student relationships between goal and achievement levels:

backhand
Backhand
a e e —_——— _—
1
7 R * L9
6 4
Fl
24 xx x x
he
3 Xx
2 x
1 + T hal T
3 4 5 6 7 B
Goal levei
(Fig. 4.2)
The cstumated relationships are: Backhand: final = 0.74 ~ 0.89 x goal

Forchand: final - 278 = 0,60 x coal
Comment

In both sceparios (hackhand and torchand) the relationship between goal set
and goal achieved is significant (p = 05). However, the relationship could
cither be causal (1o, setuny a higher poal causes a higher fimal fevel) or not

(better students tend to have bngher goals and to achieve better).

4.3.3.1 Backhand shot:

To clarity the refationship tor both backhand and forehand. account had to be

tiken of the mid-test rally score, which provided an mdicator of actual



performance from which to consider differences. The result is: Backhand: final
=-0.22+0.0176 mid + 0.84 x goal.

The coefficient of ‘goal’ is still significantly different from zero (p = 0.026), so
it does seem that setting a higher goal is associated with a better final backhand

score even for students with the same mid-test rally score.

4.3.3.2 Forehand shot:

Following the same process for the forehand, the result 1s: Forehand: final =
2.55 +0.011 mid + 0.52 x goal. The coefficient of ‘goal’ is not significantly
different from zero (p = 0.13), so there is no evidence that a higher goal 1s
associated with a better final forehand score even for students with the same
mid-test rally score. The likely difference between these outcomes for forehand

and backhand will be discussed more fully later.

4.4 Exploratory data analysis

Because the design of the study that was forced on the researcher meant that
there would be limitations as to what conclusions could be drawn from
statistical analysis (in that Treatment B also had Treatment A embedded in it),
a more ‘hands on’ consideration of data was undertaken. Although invariably

speculative, it was seen as worth undertaking for consideration of trends.

4.4.1 Serving competency

Prior to any teaching intervention in this study, serving competency was
assessed in relation to a player’s ability to start a game of tennis without
penalty. In tennis, players receive two serves to start a game. If the first serve is
a fault they receive a second serve or chance to start the game without the loss
of a point. Therefore, players in this study who could consistently serve at 50%

were deemed to be competent. On the serving test used in this study, following
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interventions. this level required players to achieve a score of 5 out of 10

15

SCIves.

Number of students who scored at or above the 50% competency serving level

14 -

12

10 -

8 -

6

4

m B

0L

Pre Test Skill Learning Mastery Learning
(Fig 4.3)
Comment

In the pre-test (see Fig 4.3) only four students (19%). achieved competency in
relation to the stated measure. At the end of Treatment A (Change 0:1). five
students (23%). achieved competency. At the completion of Treatment B
(Change 1:2) 13 students (62%). achieved competency. However. because the
same group was used in both treatments it is not possible to say if the
Treatment B effects (Change 1:2) were caused exclusively by the personalised
mastery learning / goal setting methodology or. had the Treatment A
methodology. traditional skill based learning. been continued. it too might have

produced the same degree of improvement.

However, the Change 1:2 score of 39% competent over the Change 0:1 score
of only 3% competent works against both intuitive reasoning and an
understanding of the plateau effect in motor skill development. Intuitively,
having seen some improvement during Treatment A (Change 0:1) one would

have anticipated that with continued practice students would probably continue

5 ;
: The figure of 5/10 as an estimate of competency should not be confused with the 60% 6/10 mastery

levels of stroke proficiency students were required to achieve in the mastery skill learning Treatment B
phase of the investigation.
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to improve, but not at the level recorded. This intuition would be supported by
reference to the plateau effect frequently seen in motor skill learning where,
following an initial improvement in performance, there usually follows a

levelling off, a plateau, in the rate of change in improvement.

4.4.2 Rallying competency

The Kemp / Vincent Rally test (1968), modified for this investigation, does not
determine a mean score of competence that would indicate that a particular
score on the test equates with the ability to rally proficiently in a game of
tennis. It can provide a comparative measure between pairs of students or, if
used in a pre- and post-test scenario, as a measure of improvement over a
course of instruction. Using the test as a measure of competence could also be
achieved by the teacher or coach arbitrarily assigning a measure of competence
score based on their coaching experience or through assessing performance

against elite-level scores.

In order to establish a measure of competence for this investigation, five elite-
level tennis players, of the same age range as the students in the study,
undertook the same modified rally test used in the study. The five players
undertook the test and their mean score was established as 86 successful shots

in three minutes.

Using as a reference point Bloom’s (1976) claims that mastery learning had the
potential to lift student performances by one standard deviation over traditional
group-based forms of instruction, the mean scores of students in the study were
compared on levels of 50% - 80% of the elite-level players” mean score.
Comparisons were made using the students’ pre-instruction base-line data and

data collected at the end of Treatments A and B.
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Percentage of students who scored over given % of elite mean

Percentage of class mastery as considered against elite player’s

mean score on the Kemp-Vincent (1968) Rally Test
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Comment

50% of elite mean 60% of elite mean 70% of elite mean 80% of elite mean

Looking at whether the two treatments resulted in more students improving

against the pre-test scores, it is obvious that the treatments brought about

improvements, with 90% of the class reaching at least 50% of the elite players’

mean score at the end of each treatment intervention. Considered in terms of

60% and 70% of the elite players’ mean score, one can observe differences that

suggest a trend. Both the Treatment A and B methodologies appeared to result

in a higher percentage of students improving their ability to rally in relation to

the elite players base-line mean, but the percentage was greater under

Treatment B conditions.
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This trend is sustained when assessed against 80% of the elite level players’
mean score. It is worth noting that, following Treatment B, over 50% of the
class achieved at least 80% of the elite players’ mean score. As previously
stated, 1t is not possible to say if the Treatment B performance outcomes were
brought about exclusively by the methodology employed. Nor is it possible to
exclude the possibility that had the Treatment A methodology been continued
it too might have achieved the same performance levels. However, for any
teacher of Physical Education concerned with achieving movement
competence for as many students as possible, this 1s an extremely interesting

result.

4.4.3 Goal setting

As previously outlined, the forehand and backhand instruction variables built
into Treatment B, besides including personalised mastery learning, also
included individualised goal setting. It was explained to the students that goal
setting was believed to enhance performance, especially if the individual set
goals that they thought were challenging but achievable through hard work.
The students received both a physical demonstration and a diagrammatic
presentation of the seven different levels of mastery developed for the forehand
and backhand ground-strokes. It was explained to the students that the seven
mastery levels should also be seen as performance goals. Students were then
asked to choose as a performance goal a level of mastery, between 1 and 7, for
the backhand and forehand tennis shots based on their perception that the goal

was challenging but achievable through hard work.
At the completion of Treatment B the goal setting data were analysed in order

to establish the number of students who did or did not achieve their forehand

and backhand mastery level goal. Figures 4.5 and 4.6 graph those results.
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Number of Students

Number of Students

Raw score goal achievement rate for forehand shot

o Achieved goal level

B Did not achieve goal level

Achievement options
(Fig 4.5)

Raw score goal achievement rate for backhand shot

@ Achieved goal level
& Did not achieve goal level

Achievement options
(Fig 4.6)

Comment

In relation to the goals set and the final mastery levels achieved. the results
indicate that most students either achieved or bettered their goals (Figs 4.5 &
4.6). The data also reveals one exception to that outcome, namely those
students who set as their goal, mastery level 5. Students with Level 5 as their
goal were more likely than students who set any other level. not to achieve
their goal (Figs 4.7 & 4.8 below).
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Goal achievement rates for mastery Level 5: backhand
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This anomaly (Figs. 4.7 & 4.8) to the general trend observed in relation to goal
setting and levels achieved. is suggestive of perhaps a flaw in the skill
hierarchy design adopted by the author for this investigation. The Level 5
mastery skills described required competency with quite complex tennis skills
and appeared to provide more of a barrier to progressing to the next level than
any other progression within the hierarchy. The anomaly receives extensive

discussion in the next Chapter (Discussion and Conclusions).
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CHAPTER FIVE

Discussion and Conclusions

A mastery-oriented climate sustains equality, but a performance-
oriented climate promotes inequality in education (Nicholls, 1989,

as cited in Papaioannou, 1998, p. 267).

5.1 Introduction

The discussion is laid out in three sections. Section One focuses on the results
from the data analysis presented in the Results chapter and qualifies and
discusses the data principally in regard to the posed question: “Does a system
of tennis instruction in a physical education environment utilising a
personalised mastery learning methodology that also incorporates
individualised goal setting (PML/GS), result in a better rate of student
improvement in motor skills than traditional skill based learning?” In
addressing this question, recognition is also given to the inherent problems
associated with human motor skill research outside of a laboratory
environment and the influence on motor performance of the platcau effect.
Comment is also made in relation to the study’s somewhat equivocal goal
setting results, which differ from the overwhelming support in the literature for
the positive effects of the addition of a goal setting variable to achievement in
sport. Further discussion on goal setting relates to the aberration surrounding
the achievement rate of those students who set mastery of the Level 5
performance criteria as their goal for learning the forehand and backhand

tennis shots.

Section two focuses on observations in relation to the context of the instruction
and student learning within the two treatment periods. These observations are

referenced to the philosophical issues foreshadowed in the Introduction and



further examined in the Literature Review. Those issues relate to the role of
physical education in a democracy and the evolving pedagogical practice
associated with mastery learning and goal setting. In particular, the focus is on
evident differences in student learning experiences related to the research of
Duda (1996) and Papaioannoou (1995b, 1998), which suggested that a
mastery-oriented classroom environment improved student motivation in
physical education classes in areas such as effort and intrinsic interest in the

activity.

Section three briefly covers further research ideas and directions.

SECTION ONE

5.2 Background to discussion of results principally in relation

to question one: rates of learning

In the Introduction, the author presented the Bloom (1968, 1976) view that one
of the roles of a state education in a democracy was to try and overcome
inequality between citizens that had been created by circumstances of birth or
environment. According to Bloom, overcoming inequality through schooling
would be achieved through everyone learning to the same degree. Bloom
(1968, 1976) suggested that the group-based mastery learning model could
provide ‘all students with successful and rewarding experiences now allowed
to only a few” (Bloom, 1968, as cited in Block, 1971, p. 3). He claimed that
mastery learning would enable 75 - 90% of all students to achieve at the same
level as the top 25% currently learning under typical traditional group-based

instructional methods.

In respect of the role that physical education might play in relation to Bloom’s
philosophical position, the author hypothesized that a personalised mastery
learning methodology based on the Keller (1968) model would best serve to

achieve that end. Supporting this position was the Papaioannou (1998)
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suggestion that physical education taught from a mastery or competency-based
philosophical position was akin to teaching based on democratic principles - a
good citizen model. With such a model, attention is not merely focused on the
elite movement performer (Papaioannou, 1998) but also seeks to ensure that all
students are taught to master fundamental movements, such as, running,
dodging, catching, throwing, striking and jumping. Mastery of these
fundamental movements allows students to overcome what Taggart and
Keegan (1997) referred to as the ‘movement proficiency barrier.” They
suggested that failure to overcome the proficiency barrier frequently
manifested itself in adolescents avoiding participation in sports and as adults
not choosing pastimes that included physical recreation and leisure activities.
The author’s position, as stated in the Introduction, is that a physical education
programme that does not teach for mastery is failing in its ‘good citizen’
perspective of schooling, because it inhibits its future adult citizens from
exercising their democratic right of choosing to fully participate in society in

terms of their ability to participate in physical recreation and leisure activities.

Hence, the purpose of this study, using instruction in tennis as the medium,
was to investigate whether a personalised mastery learning system of
instruction in combination with individualised goal setting (PML/GS)
accelerated motor-skill learning towards achieving mastery or competency in
movement at a rate faster and, therefore, more effectively than traditional
motor-skill learning instruction. If it did, then a recommendation from this
study would be that in order for teachers to fulfil their function within a *good
citizen” model of instruction in physical education that they adopt, where
applicable, mastery learning strategies, to ensure that as many students as

possible achieved mastery of fundamental movements.

In discussing the results of this study the first questions to address in this
section are: (1) did the interventions used in the study improve the students’
tennis performance as reflected in serving and cooperative rallying scores and

(2) did one intervention make more of a difference than the other?
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5.2.1 The effects of the interventions used in Treatment A and B on

students’ performance of a tennis serve and cooperative rally

The straightforward answer to the first question, did the interventions used in
the study improve the students’ tennis performance as reflected in serving and
cooperative rallying, was ‘yes’. The results shown in the previous chapter
clearly show that there were significant levels of improvement identifiable
between the base-line data and Treatment A and the base-line data and
Treatment B scores in the tennis skills. The results are unequivocal. However,
given the relatively novice tennis starting point of almost all subjects in the
study, one would anticipate some indication of improvement from pre-
instruction to post the instruction periods. This is because one generally
assumes, in motor-skill instruction, that some form of practice is better than
none. Indeed Schmidt (1988), noted that it is quite difficult to achieve a

negative transfer from practice to performance.

As to the second question though; that is, is there a significant difference
between the Treatment A and Treatment B improvement rates, the results,
again clearly indicate that there was a significant level of improvement
achieved between the two intervention periods. The key issue though is
whether the results indicate that the Treatment B intervention of PML/GS was
a superior instruction method for providing tennis instruction than traditional

skill-based learning methods?

Despite there being significant improvements between the two interventions in
both serving and rallying, one unfortunately cannot make that claim. That is
because, as previously noted, the research methodology forced on the
researcher which resulted in Treatment A variables being embedded in
Treatment B, predicates against any claims about Treatment B being

completely independent of Treatment A processes.



Is then the evident significant improvement between the two treatment periods
merely a case of just more practise resulting in continued improvement? It
might well be but what cannot be said is that the continued improvement was
brought about by more of the same type of practice, because the two
methodologies, traditional skill based instructions and PML/GS, are very
different. However, further examination of the Treatment B conditions is
required because despite the obvious differences in instructional
methodologies, the embedded nature of Treatment A conditions in Treatment B
still prevents one from attributing the sustained significant improvements in

Treatment B, solely to the differences between the two methodologies.

To further examine the effect of Treatment B, another question would need to
be posed related to the Schmidt’s (1988) observation of motor skill rehearsal
typically resulting in a positive transfer to performance. The question is, would
we expect the rate of improvement measured as significant in the first
treatment period to be sustained over the two treatment periods? If the answer
to this question is “yes’ then there is little that can be said for the second
treatment intervention other than that extended practice resulted in continued
notable improvement between the two treatment periods. However, if the
answer is ‘no’ or equivocal, then, despite the embedded nature of the
Treatment A conditions in the Treatment B variables. some reasonable
speculations might be made in respect of the Treatment B methodology. One

way of answering this question is through reference to the plateau effect.

5.2.2 Treatment B interventions, serving and rallying and the plateau

effect

The plateau effect (Schmidt, 1991) is a frequently observed phenomenon in
motor-skill learning. It refers to the levelling-off in performance improvements
following an initial burst or rapid improvement, usually in response to

introductory instruction, practice or training. As instruction continues
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improvement in performance tends to level off, or plateau, and improvements

come in much smaller increments and often at irregular intervals."

Before attempting to address the results with reference to the plateau effect it
has to be established that the two treatment periods used in this study, in terms
of physical education instruction, represent more than an introductory period of
instruction. Some might argue that 10 lessons still represent initial instruction.
Within a larger perspective on sport instruction that argument is well made.
However, a teaching unit of tennis instruction in a physical education context
in New Zealand schools is likely to be between five or six lessons. Hence,
within the realm of what is rather typical in terms of length of tennis
instruction in school physical education lessons, the time spent in Treatment A
might well equate to the usual initial introductory learning period. In accepting
that position one might then speculate that teachers could anticipate a plateau
effect in an extended period — such as the next five tennis lessons undertaken in

Treatment B.

5.2.3 Results post Treatment B: additional practise or Treatment B

effect?

The results in terms of both the serving and rallying skills clearly indicate that
a plateau effect did not occur. Skill improvement in serving and rallying was
evident and maintained across the second treatment period at notable levels. In
terms of confirmatory data analysis we might, therefore, cautiously speculate
that the Treatment B, PML/GS methodology, did contribute to a distinct

improvement in motor-skill learning.

Given the counter intuitive nature of sustained learning improvements over an

anticipated plateau effect, one might cautiously speculate that the significant

" The plateau effect is described by Schmidt (1991) as one of the most fundamental principles of
practice. He cites Snoddy (1926), as referring to the ‘effect” as the “law of practice.” Snoddy’s law, he
states, says that “improvements in motor performance are rapid at first and much slower later-a nearly
universal principle of practice™ (Schmidt, 1991, p.157).
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improvement between the Treatment periods A and B is dependent on more
than just the effect of more practice. One might also cautiously presume that it
is the nature of the Treatment B intervention, albeit with embedded Treatment
A effects, that is the key factor in bringing about the significant learning

improvement following the second five lessons.

5.3 Exploratory analysis: raw scores of serving and rallying

A further means of developing the preceding discussion examining the rates of
learning from base-line data and Treatment A and B interventions and between
the two treatments, is through exploratory analysis of the serving and rally raw
scores. While the emphasis of this examination leans more towards the
philosophical observation associated with developing mastery in movement
and the perspective of a good citizen model of instruction, it provides potential
insight into the confirmatory data and lends further support to the cautionary

conclusions just made in reference to the Treatment B intervention.

5.3.1 Analysis of serving test results as a measure of competency and of

the effects of Treatment A and B interventions

Data on serving competency/mastery were collected and assessed in terms of
the ability to start a game of tennis without penalty. The findings provided a
graphic picture of the number of students who scored above the
competency/mastery level of 5/10 serves following Treatment B instruction.
The scatter graph below (Fig 5.1) provides evidence of the individual rates of

change in learning post Treatment A and B.
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5.3.2 Tennis Serve: results, analysis and discussion

Base-line data from the tennis serve pre-test. indicated a mean score of 2.62 or
approximately three out of 10 legitimate serves. Only four students (19%)
scored above the mean, although all of those who scored above the mean did so
at the desirable 50% mastery/competency-serving ratio of 5/10 serves.
However, at that point of assessment, approximately 17 students (80%) could
not start a game of tennis without penalty. At the completion of the first
treatment period (Treatment A), the mean had risen to 3.66; still a score of
approximately three legitimate serves out of 10. At that point five students
(23%) could serve at a 50% or better mastery/competency level but sixteen
students (76%) still could not start a game of tennis without penalty. At the
completion of the second treatment period (Treatment B), the mean serving

score had risen to 5.38 successful serves out of ten. Thirteen students (62%)

99



were now scoring at five serves or better, an increase of eight students over
those achieving a competence under Treatment A conditions. At the end of
Treatment A, approximately 23% of the class could achieve the performance
objective of five serves out of ten while after Treatment B, approximately 62%

could - a 39% improvement.

5.3.3 Plateau effect, competency and Treatment B

Maintaining this discussion in a speculative form, any teacher of physical
education would be pleased to see so many of the class achieving a learning
outcome commensurate with what one would like to achieve in tennis lessons;
i.e., the players being able to start a game of tennis without penalty. To have
lifted the number of students considered competent from 19% (Pre-test), to
23% (end of Treatment A) and then to 62% (end of Treatment B) would be
considered extremely satisfying. Part of this satisfaction would certainly come
from the teacher observing the lack of anticipated levelling off or plateau in

performance after the initial introductory period of instruction.

5.3.4 Treatment B serving intervention in regard to continued practice

It seems reasonable to speculate that despite the embedded nature of Treatment
A experiences within the Treatment B intervention, the sustained and notably
improved level of serving competency, that seems counter intuitive to the
plateau effect in motor-skill learning, is likely to be a result based on more than
just additional practice. Whilst unable to be conclusive, the results are
promising in terms of the arguments about the PML/GS teaching methodology

employed in the Treatment B intervention.
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5.3.5 Discussion of rally test results as a measure of competency and the

effects of Treatment A and Treatment B interventions

Exploratory analysis of the rally scores can be pursued in relation to two
potential scenarios. The first concerns Bloom’s (1984a, 1984b) claim that
group-based mastery learning in combination with other good teaching practice
procedures has the potential to improve student performance by one to two
standard deviations over traditional group based methods of instruction. The
second concerns Resnick’s (1977) question, “Assuming that everyone can

learn everything, will some learn less?” (p. 445)

5.3.5.1 The Bloom scenario

The literature review revealed that Bloom’s (1984a, 1984b) claim that if taught
correctly mastery learning could effect a one-sigma improvement over
conventional group based methods of instruction. He also claimed that if that
instruction was further enhanced with other forms of good teaching, for
example, feedback, there was the potential for a 2-sigma improvement in

performance.

In order to discuss the data in terms of this notion, attention needs to be given
to the base rally scores and those of the two interventions against the standard

score constructed for this study — the mean score of the elite young players.

5.3.5.2 Cooperative rally: developing the continuum measure

Their standardised mean score over the three-minute period was 86 shots.
Eighty- percent of the mean scores of the experts rally test of 86 hits in three
minutes was 68 hits. In the pre-instruction test, three players or 14% of the
class achieved a score of 68 hits or better. At the completion of Treatment A,
five players or 23% of the class achieved the 80% score or better. Adopting the

rationale previously argued regarding an introductory period of instruction
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being approximately five or six lessons in a typical physical education class
context in New Zealand schools (Treatment A rallying practice), and with
results indicating that at the completion of Treatment B, 11 students or 52% of
the class were achieving 68 or more successful rally hits in three minutes,

indications are that the same continuation of progress was evident

Observing the data from this perspective results in not trying to separate the
effects of the two treatments but to combine them in the manner referred to by
Bloom (19844, 1984b). The combined effect of the two methodologies resulted
in a shift from 14% to 52% of students being able to score 80% of the best
scores. This is still short of the Bloom ideal of having 75 — 90% of all students
achieving at the level of what the top 20 — 25% of learners can achieve.
Despite this, as a teacher, having the majority of one’s class (52%) performing
at that level when initially only 14% could and then, after an introductory
period only 23% could is promising and suggests that something quite
distinctive is happening in terms of the rate of student learning. Again, part of
that interest would come from the teacher not observing the anticipated
levelling off or plateau in performance after the introductory period of

instruction.

[t i1s not author’s intention to infer that these quite distinctive changes in
performances in rallying scores are solely the result of the change in the
instructional methodology of PML/GS used in the Treatment B intervention.
As has already been stated, one cannot separate the effects from the preceding
Treatment A to Treatment B interventions. However, from the perspective of a
practitioner and the exploratory data analysis position based on Tukey’s (1977)
exhortation to take notice of results and not to lose “sight of the most
interesting results™ (p. 3), these results from the perspective of using a
PML/GS methodology of instruction, are at least encouraging. From both a
confirmatory and exploratory perspective they suggest sustained motor skill
instruction of the type used in this study can bring about a notable change in

performance or learning.



5.3.6 Summary comments: serving and rallying

In 1976, Bloom posed the question (paraphrased) of, why should not nearly
everyone be able to achieve or learn what only a few currently appear to be
capable of learning? He suggested that in order for all citizens to contribute to
and share in the benefits of a democracy, it was the role of the school to teach
in a way that provided the potential for citizens to overcome inequalities based
on circumstances of birth or environment and ensure that most people learned
what only a few appeared to be learning. His answer for achieving such an
outcome through a state schooling system was the employment of group-based
mastery learning methodologies. Mastery learning, he stated, in combination
with other good teaching practice, for example, goal setting, had the potential
to achieve this. From this perspective, the outcomes from this study provide
some cautionary support for Bloom's (1984a, 1984b) suggestions regarding the
potential of mastery learning when combined with other good teaching

practices to achieve distinctive learning outcomes.

The cautionary support is based on the fact that following the programmes of
instruction most students in the study (62%) could start a game of tennis
without penalty and a majority of students (52%) could undertake a co-
operative rally and achieve scores at 80 percent of an elite level players score
under the same test conditions. The treatment period in which most students
most rapidly improved to these levels was Treatment B, the personalised
mastery learning and individualised goal setting conditions. The motor learning
effect of a plateau in performance that one might have anticipated by the time
the students were receiving instruction under Treatment B conditions, was not
observed. Within the perspective of a good citizen model of instruction in
physical education, the outcomes resulted in providing almost everyone in the

study with the opportunity, should they wish, to play a game of tennis.

One might, therefore, imply that based on the observed counter intuitive

sustained improvements in tennis performance achieved by the students in this
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study in the Treatment B period of instruction, teachers of physical education
might acknowledge that the PML/GS has some merit as a means of improving
base level tennis performance. A further merit of the methodology also extends
to providing outcomes associated with the philosophical position aligned with
the ‘good citizen model’ of instruction in physical education discussed in the
Introduction of this study. The development of competence as a means to
potentially overcoming inequality of opportunity in society is at the
philosophical heart of Bloom’s (1976) mastery learning philosophy. In this
light the results of this study are interesting and suggest a direction for motor

skill instruction that is worth pursuing.

5.4 “Assuming that everyone can learn everything, will some

learn less?” (Resnick, 1977, p. 445)

Resnick’s question, stated above, was put in response to Bloom’s (1976)
claims for group based mastery learning. Bloom claimed that the correct
implementation of group-based mastery learning would allow nearly everyone
to learn what everyone else learned, but Resnick challenged whether group-
based mastery learning would overcome individual differences in aptitude.
Would the adoption of the methodology proposed perhaps change educator’s
notions of individual differences and would a form of educational utopia
emerge that saw everyone capable of achieving what anyone else might

achieve?

Based on the findings and observations of this study the answer to Resnick’s
(1977) questions would be a qualified ‘yes’ and ‘no’! Yes, in that despite all
students being exposed to the same mastery-learning environment, some
students as measured by their performance on the serving and rallying tests,
evidently learned less than others. Hence, despite some consistently positive
learning outcomes, it would appear unlikely that most students would achieve
what potentially all could achieve. A question is whether this is a flaw in the

teaching methodology or just a case, as prescribed in the mastery learning
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protocols, of recognising the need to provide more time to those who do not
initially achieve the required standard? An answer to these questions appears to
lie in what Schmidt (1988, 1992) observed in relation to the nature of humans
and the consequent difficulties of authentic human motor-skill learning

research.

5.4.1 Discussion

Motor skill literature (cf., Schmidt, 1992; Schmidt & Wrisberg, 2000, 2004)
distinguishes between skill and ability in the following way. Skill is learned
and subject to practice, whereas ability is inherited. Ability underlies skill, but
is not subject to change through practice. The implication of this in terms of
those students in the study who did not perform as well as others despite
receiving the same instruction, is that they might not have the inherited ability
that underlies skill in tennis - for example, multi-limb co-ordination (Schmidt
& Wrisberg, 2004, p. 36). Hence, despite the same amount of practice, the
results, as measured by a skill test, were not likely to be as good for all
students. Mastery of the basics would require a longer period of instruction for
those who may not have inherited, for example, high levels of multi-limb co-

ordination abilities.

A further explanation in relation to differences in learning outcomes that
counters the Bloom claim relates to what is called human nature and what
Schmidt (1988) associated with the difficulty of undertaking human motor skill
research outside of the laboratory. Maintaining individual motivation for a task
and having the task performed in the same way when using human subjects is,
according to Schmidt, fraught with difficulty. In this study some of the subjects
struggled with the tennis activity in both treatment periods. By the time the
assessment for post-Treatment B arrived, in the author’s judgement, they had
had enough of tennis. In the Treatment A conditions their lack of individual
progress could be disguised. They could join in and have fun but without any

of the accountability measures built into the protocols of the mastery learning
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metiodology. they were not confronted with the fact that they were not
progressing, Again, in the author’s opmion, in the final Treatment B
assessment activity one or two of the students "gave-up’ in terms of any
focused sustained effort, and did not work as hard as they had in earlier
assessments. This might have been caused by the level of frustration they
experienced once accountability measures were introduced to the programme.
The author considered that further progress was possible with these students,
but that the nature of instruction needed for this would have to be one-on-one
mnsteuction. OF course, one positive outcome in terms of PML/GS instruction.
was that the accourttability structures — the reguirement to sequentially master
the hicrarchical movement criteria established for cach pertormance fevel -
associated with the methodology, wlentified these students and would have
made them candidites for remedial work as prescribed by the methodology.

[

These observations also provide support for the view that there s not a one

learning stvle that its all learners and it is unlikely in the immediate future. it

ever, that a “silver-bullet” methodology will emeree that will resudt in the kind

ol cducationai utopia that underlay Bloom s claim.

5.8  Summary comments: implications n relation to
movement competence and the good citizen model of physical

education

The fundamental question that the author has been discussing and seeking to
answer in this Section s, the benefits of a4 PML/GS method over traditional
skill-based instruction or whether the results are merely achieved through
additionul practice? Basically, would another five lessons within the structure
of the methodology used in Treatment A have produced simar or even

superior results or were the outcomes based on a change i methodology?
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Without a control group one can only speculate on those questions. Hence it is
important to be careful when drawing conclusions, but the results achieved

appear to suggest the following:

l. The interventions under Treatments A and B conditions resulted in
significant improvements in student tennis performance as measured on

tennis serve and rally tests.

13

The serving and rally tests indicated significant improvements between
Treatment A, traditional skill based learning instructional methodology,

and Treatment B, PML/GS., intervention.

The latter finding meant that, counter to normal expectations, the rate of
learning during the Treatment B conditions did not plateau.
Consequently, following Treatment B conditions the number of
students who could serve competently and rally to a level at 80% of an

elite players score of the same age, was notable.

5]

Based on the post-Treatment B serving and rallying results, one could
speculate that the nature of the PML/GS methodology appeared to
provide motivation for most students to want to achieve well. In
combination with other instructional methodologies, such as skill-based

learning, it appears to enhance performance.

5.6 Goal Setting - introduction

The findings of the research in terms of goal setting established that there was
a relationship between goal setting and the results players achieved in relation
to their forehand and backhand stroke performance. It was suggested that the
relationship could either be causal (i.e., setting a higher goal caused a higher
final level) or incidental in that better students tend to set higher goals and also

to achieve better. In order to clarify the relationship, it is suggested that
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account has to be taken of the mid-test rally score. The data seemed to indicate
that in terms of the backhand shot, a higher goal was associated with a better
final score, even for students with the same mid-test rally score. For the
forehand, there seemed to be no evidence that a higher goal was associated

with a better final score, even for students with the same mid-test rally score.

The confirmatory data analysis consideration in terms of goal setting,
therefore, provided conflicting results that require some comment. In relation
to the Locke, Shaw, Sarri, and Latham (1981) claim, that students who set
difficult goals outperform those who set easy goals, their claim was confirmed
in this study in relation to goal setting and the backhand. but not with the
forehand shot. The data obtained in this study also uncovered unusual results in
respect to those students who set mastery of the performance criteria
established for Level 5 as their performance goals for the backhand and
forehand shots relative to students who chose other levels as their goals and
brief comment also needs to be made in relation to the overall goal setting
results achieved in this study. These have to be made in the knowledge of the
extensive research that states that goal setting has very positive outcomes on
movement performance and the results of this study, that suggest that while

overall most students achieved their goals, a not insubstantial number did not.

5.6.1 Goal setting: equivocal results

In terms of the methodology of this study and the layout of the tennis
programme, several conditions were manipulated to investigate whether goal
setting would contribute to positive learning outcomes. With younger subjects
the research (cf., Lee & Edwards, 1984) suggests that teacher-set goals
encourage students to work hard based on trust in the teacher’s judgement. In
this study the researcher established the mastery performance levels, which the
students could set as goals but did not assign specific goals to individuals. As
such, the position was something of a compromise, in that the students self-

selected goal levels but the author pre-set these levels. This was based on the
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fact that participation in goal setting is likely to affect a person’s cognitive,
affective and behavioural responses by increasing understanding, satisfaction
and effort to perform the task requirements. The intention sought was to

encourage the students to accept their goals in more than a tacit way.

In a general sense, the results of the research tended to support the results of
the Latham, Steele and Saari (1982) study, in that those students who chose
harder tasks and consequently more difficult goals outperformed those who
choose less difficult goals. However, where the results were more equivocal

the following explanations are offered for discussion and reflection.

5.6.2 Player background and self-knowledge as a factor in goal setting

The student pre-programme playing experience questionnaire revealed that the
group’s tennis playing background was extremely limited. Most players did not
have any previous experience to provide a reference point for what they may or
may not achieve in the tennis activity. While students were not asked to set
specific performance goals until they had received five lessons and perhaps
would have started to form some sort of view of their ability in the game, they
were possibly still too inexperienced to accurately choose a realistic goal.
Support for this speculation is perhaps vindicated in the data collected on some
of the students who set mastery level four as their performance goals for the
forehand shot. Three of the students who set that relatively “easy” goal were, in
the author’s opinion based on his observing them in the Treatment A
instruction period, very good athletes. While those three students expressed
surprise that they exceeded their goals and achieved a Level 7 final result, the

author was not.
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5.6.3 Conflicting forehand and backhand goal setting results: order of

lessons and perception of difficulty

There seems to be no rationale explanation for the goal setting protocols that
produced both positive (backhand) and negative (forehand) relationships for
the two evidently similar tennis strokes. Essentially, the hierarchical protocols
for the two shots were identical. There are two possible explanations, but they

are both speculative and should be viewed from that perspective.

5.6.3.1 Order of lessons

In the sequence of lessons, the forehand was always instructed and practised
first. Perhaps this provided some positive, near transfer of learning, in terms of
developing a motor programme that included striking the tennis ball and
footwork. The preparations for the two shots, forehand and backhand, are very
similar and perhaps the familiarity with the structure the second time around
may have also boosted the player’s confidence. This confidence, if it existed.
may have contributed to improved performance on the backhand shots and

allowed students to better achieve their goals on that shot.

5.6.3.2 Perception of difficulty of the two shots

The second speculative explanation regarding the conflicting results obtained
on goal setting and the backhand and forehand shots, is in relation to the
perception that the backhand ground-stroke in tennis is often considered more
difficult to perform than the forehand. While this often appears to be true in the
open skill environment of a game of tennis, especially when one wants to hit
the ball hard, within the practice environment it is not always the case. Some
coaches, including the consultant coach, believe that the double-handed
backhand used in this study forces students to move into a better striking
position than is the case with the forehand. He stated, “they have to move their

feet to get into position because two hands on the racquet effectively shortens
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the length of the racquet relative to the single handed [orchand. The additional
footwork, perhaps coupled with the view that this stroke is the more difficult,
makes the player concentrate harder and trequently leads to better shol
production in practice for novices hitting backhands than nitially achieved
with their forchand shots™ (John Sahisbury, personal communication, 2003). §f
the players did view the backhand as the more difficult shot und did, as the
consultant suggested, work harder at achieving the correct execution ol the
shot. then this could have contributed to a4 more positive relationship between

the goals set for the backhand and achieved compared to the forehand shot.

5.6.4  Goal setting and Level 5 results: A programme design fault?

The goal setting daty analysis also revealed, that those players who set Level 3
as their goal in the Torchand or backhand performance tasks, experienced the
most ditliculty 10 achieving a successtul learning outcome. The reason for (his
sltght aberration in the goal setting results 1s perhaps explamed by the nature ol
the movement actuvities associated with this levell In retrospect. the technical
skifl reguirements associated with Level 5 mastery may well have been tao
difficult @ step in the skill hierarchy and may have been better placed at g

higher fevel.

Fevel 3 required the players to hit a ball that was thrown (o them into the
deternmined power-zone.” Mastery at this level, therefore, required students to
stritke the bail guite firmly and to also impart topspin on the hall in order that
the ball would drop into the "power zone” areis In effect. they had (o be capable
ol hitting & genwne top spun forchand or backhand shot. [t probably requiced
the most precise technical skill of any of the seven mastery levels. On
reflection, one could assume that if a plaver achieved Level & as described,
then masterme the succeeding two levels would prove o be relatively

strarehtionvard,



5.6.5 Summary position: goal setting

The research on goal setting as & factor 1n achieving positive outcomes in sport
is unequivocally positive (ct., Locke & Latham, 1983). The widespread
acceptance and use of goal setting in sport 15 testimony to this practice. The
results 1n this study tended to support the position that setting challenging but

achicvable goals and making them public resulted in better performance.

Where the results were slightly equivocal this may have been caused by a
design fault in the skill hierarchy or sequence, the perception of difficulty
associated  with the two shots and the consequent amount of effort and
concentration players may have brought to the (wo tasks related to the goal

setting activity.

SECTION TWO

Iris a crime against mankind 1o deprive children of successful learning
when it iy possible for viriaally afl 10 fearn 1o a high fevel (Bloom.

1987, p. S08).

Discussion of results principally in relation to observations and
perceptions of the changing context of the student-learning

environment.

5.7 Introduction

As stated in the introduction to this chapter, this section focuses on
observations in refation to the context of the instruction and student learming
within the two treatment pertods, In particular, it focuses on uny observed
differences tn the student’s learning expericnee in the manner of what Duda

(1996) and Papaioannoou (1995b, 1998) sugeested i relation to a mastery-



oriented classroom environment, namely, that it results in improved student

motivation in dimensions such as effort and intrinsic interest in the activity.

Papaioannoou (1995b) also noted that in order for sport and physical education
to promote values associated with democracy, then there is a need for those
who teach and coach physical education and sport to become accountable for
all student learning and not just for the elite. Further support for this conclusion
has been referenced to Xing and Lee (1998) who stated that mastery learning
and goal setting provided a vehicle for student participation in sport and
physical education to be delivered at the individual’s own level and in doing so

PML/GS provided a vehicle for recognising individual student achievement.

It is the author’s view that it is within the nature of the PML/GS methodology
that one best finds accountability for the instruction of all. The context of
physical education classes, thirty students in large outdoor spaces or in a
gymnasium, makes accountability for all student learning a difficult task to
master. However, as Siedentop and Tannehill (2000), who list accountability as
one of their key qualities of an effective teacher, stated, master it one must if

one wants to become an effective teacher of physical education.

The researcher’s observations of the tennis lessons took place with these
elements in mind, with a view to see if any differences could be perceived
between the instructional periods of Treatment A and Treatment B. The
important question that drove these observations was whether the two
treatment interventions, traditional skill based instruction and personalised
mastery learning incorporating individualised goal setting, resulted in any

observable differences in the nature of the student learning experiences?

5.7.1 The nature of the learning experiences

Under the Treatment A conditions of prescribed instruction in the traditional

format of command centred, skill-based and teacher-paced whole class



instruction, there were definite improvements in both performance and
learning. These were recognized in both the confirmatory and exploratory
analyses of the data. There continued to be clear improvements in Treatment B
under the PML/GS period of instruction, sometimes at rates that would appear
to be counter intuitive to normal expectations in motor learning instruction,
especially in relation to the plateau effect. What is at the centre of this present
discussion is what appeared to drive changes in student performances under the

two treatment conditions?

In regard to this question, the acknowledged difficulties associated with the
study that resulted in a forced change in the research design might also be seen
as an advantage. The fact that “control™ and treatment subjects were one and
the same, from the perspective of this discussion, is useful. The value is that
one can observe the same subjects reacting to different instructional variables.
Because the instructor, physical environment, equipment and subjects were all
the same in both treatments, any observed changes in teacher or student
behaviour could fairly be attributed to other variables. The only substantive
variables changed between the treatment periods in this study related to the
instruction methodology. This discussion draws on the author’s observations
of the instructor’s and subjects’ behaviours and the learning context relative to

the instructional methodologies employed.

5.7.2 Treatment A: traditional motor skill instruction

In observing the Treatment A period of tennis instruction, it was obvious that
the students were excited by the programme. The novelty of the environment,
real tennis courts, good equipment in the form of tennis racquets and more
tennis balls than any of the students would have ever seen in one place, was
motivating. So too was having a professional tennis coach who was a very
good teacher, who managed the class well and ensured that the students had
many opportunities to use the equipment and try and learn the skills. It could

be speculated that with such wonderful resources there was no potential
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inequality of opportunity to learn. It might also suggest that failure for
everyone to achieve at a high level would be down to individual differences -

aptitude - and not teaching methodology or any other conditions.

Certainly, the teaching in the first treatment phase was, in the author’s
judgement, of a very high standard. It was much more than a ‘busy, happy,
good’ scenario of teaching. The data collected clearly indicated that learning
took place. The lessons had good pace and momentum. The students did as
they were told and they happily ran to the courts and practiced. On command
they came in quickly and watched as techniques were demonstrated and
discussed. They loved the fun games at the end. But, the driving force behind
the student learning, the energy and momentum within the lessons appeared to
come from the coach. The students worked off his cues but there appeared to
be little in the way of a shared expectation of any finishing point to the
programme. There was no goal or accountability in terms of a shared
understanding of expectations of what they might achieve at the end of the
programme. It could also be said that there was no tension, either for coach or
students, if skills were not mastered. The lessons were just taking place and the

students seemed to think they were great!

However, despite the ‘good teaching’™ and the obvious enjoyment of the
students, at the completion of the Treatment A period few students were
performing at the desired level of competency as measured by the serving test
of being able to start a game of tennis without penalty and being able to
undertake a co-operative rally at 80% of the mean score established by the

expert players of the same age.

5.7.3 Treatment B: personalised mastery learning incorporating

individualised goal setting

Under the Treatment B learning conditions, PML/GS, the author observed

significant changes within the context of the learning environment. The



structure of the mastery programme coupled with the goal setting appeared to
provide a definite end point of acceptable performance. The atmosphere of the
lessons centred on specific outcomes associated with; “this is what we are
striving for. It is expected that you will achieve the following. If you are not
progressing then you’ll get help to master those stages and progressions!”
Suddenly, what was taking place was no longer just a fun experience. It was
still fun, because all of those previously mentioned variables associated with
the venue and environment were still there, but now, in addition, what they
were doing seemed important. There was learning to achieve and the
expectations were that they, as students, would work towards achieving those

learning outcomes.

5.7.4 Student ownership and responsibility for learning

In the researcher’s assessment, the fundamental difference between these two
treatments seemed to come down to ownership and responsibility. The
transparency and involvement of the students in the learning experience
provided a direction that was not previously apparent. The act of goal setting -
the public declaration of writing down what level of mastery the individual
student sought to achieve - placed some challenge of ownership of actually
achieving the learning outcome onto the student. Now the pace of the lesson
was not determined just by the energy of the coach, but also by the focus and

commitment of the students.

The nature of the mastery learning organization, with its small hierarchical
sequences, provided achievable outcomes for the students. They could see that
if they achieved a level it moved them onto another mastery level, all of which
was aimed at getting them to a stage of learning that was sensible and logical.
The students could see what was required to enable them to do what they
would really like to do in tennis, namely start and play a game with sufficient
skill to enjoy the activity and not be frustrated by it. Observing the students

working in groups of three, striving to master the levels, the shift in ownership
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and responsibility for the learning was evident. It was clear to the author, and
reflective of the Papaionannou (1998) position, that there was a fundamental
shift in the learning ownership and responsibility between the interventions of

Treatment A and Treatment B.

5.7.5 Teacher accountability

Another very important factor in the change of learning environment related to
the level of accountability placed on the coach to affect the learning outcomes.
A strength of the PML/GS methodology is in the good teaching practice it
promotes. For example, the requirement to analyse what is going to be taught
and present it in a skill-learning format that is sequential and hierarchical is a
strength of the methodology. The requirement for learners to master each
sequential stage of the skill ultimately leads to the person being able to
participate, at least at an introductory level, in a game of tennis, which is also a
strength of the model. These structural requirements of mastery learning place
on the teacher and coach the responsibility of accountability to ensure detailed
planning and built in assessment procedures that clearly indicate the rate of
student learning. It places expectations on the teacher/coach to ensure students
learn in their class and do not just participate; however enjoyable that

experience might be.

5.7.6 Constructive tension?

One observation of the Treatment A intervention previously mentioned was
that there appeared to be little tension for either the students or the coach
regarding the level of achievement. This did appear to change under the
Treatment B intervention. There was more tension evident. This tension
perhaps relates to the expectations of the mastery format. There was a shift
from some generally stated outcomes that were set by the teacher for the whole
class, to specific outcomes that the students were invited to set as part of their

goal for learning. In this sense, one sees the phenomenon of the norm-

117



referenced scenario. The teacher/coach states, “Here is the standard. Can you
reach it?” Students look around and see some of their class mates getting there
and because the goal is slightly obscure, they have no way of measuring their
progress towards it, apart from by their own generalised comparison with other
students. They might feel that they are ‘doing okay’ because they appear to be
better than those on the court next to them but not as good as those on the other
side. Without clearly defined outcomes there is no accountability for either the

student or the coach.

Within the Treatment B phase, utilising the PML/GS model of instruction, one
could see that students became absorbed with their own progress towards
mastery. For a very few this did result in some frustration and tension as they
struggled to complete the levels of mastery. However, for the vast majority the
clearly stated and visually presented transparent outcomes resulted in them
working with great focus within their own group with little attention to those
around them. In addition, the ‘built-in” components of mastery learning, such
as the intrinsic feedback of knowing whether they achieved mastery of a level
coupled with individual help from the coach, clearly appeared to be motivating
for the students. One might also say that even for the students who experienced
particular tension in this period of instruction, the measures of learning
creating that tension were against standards that they had chosen, and not by
how well they perceived they were doing by comparison with the players on

the next court.

What was observed tended to reflect the research of Duda (1996) and
Papaioannoou (1995b) that suggested that a mastery-oriented classroom
environment improves student motivation in physical education classes in areas

such as effort and intrinsic interest in the activity.
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5.8 Conclusions

In observing the contextual changes in the learning environment under the two
treatment interventions, the researcher came to several conclusions. The first
was in relation to the evolving position of mastery learning and goal setting.
Papaionannou (1998) stressed that physical education class environments that
placed an emphasis on effort, task involvement and mastery. resulted in
indexes that reflected positive student motivation and intrinsic interest.
Conversely, where the class environment reflected a generalised performance
focus, the student perception was not positive. Papaionannou (1998) felt that a
mastery-learning environment could change both student and teacher

perceptions of what was possible.

The Treatment A conditions produced positive responses from the students but
seemingly not in the same manner as in Treatment B. The traditional skill-
based methodology of Treatment A produced positive attitudes towards
participating in the activity, but they were teacher driven. The PML/GS
intervention of Treatment B also produced positive learning attitudes, but
under these conditions the positivity appeared to come from the intrinsic

motivation of the students.

A second conclusion relates to Resnick’™s (1977) response to Bloom’s (1976)
assertion that mastery learning had the potential to overcome inequalities in
society by providing a means by which most people potentially could learn
what previously only a few appeared to learn. In reply Resnick, sought

qualification as to what was meant by *what most people can learn?”

A response to the Resnick (1977) question and to the Bloom position in
relation to sport and physical education might be that the mastery learning
approach has the potential to provide almost everyone with mastery of many of
the fundamental movements to allow them to at least participate in sports,

recreation and leisure at a basic level. The literature on individual differences
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and performance in sport already referred to (cf., Schmidt & Wrisberg, 2004),
suggests that inherited ability does make a difference in performance outcomes
at the highest levels of sport performance. In this sense, perhaps almost
everyone can learn the basics but not everyone can perform at elite levels in
movement activities. This is not a weakness of the teaching methodology as
such, but a pragmatic and research-based observation that should not

discourage the adoption of the teaching methodology in general.

5.8.1 The ‘Robin Hood’ effect: how much time to give to students who do

not reach the desired level of mastery?

A criticism of the Bloom (1976) group-based mastery protocols was attributed
in the literature to a phenomenon called the ‘Robin Hood" effect. It was so
named because of the effect of holding up the progress of all learners on a
particular unit of work until 80% of the class had mastered the content. Critics
suggested that this practice robbed from the faster learners (the rich) the time
available for them to progress their learning while they waited for the slower

learners (the poor) to be given the additional time to ‘catch-up.’

In this study, the time variables between the two treatment periods were kept
constant. However, to have ensured everyone achieved mastery at the levels
defined within the study, considerably more time would have been required to

instruct those individuals who had not met those levels.

In relation to the basics of tennis taught in this study, having 62% of the class
achieve competency on the serve and 52% of the class perform a cooperative
rally at 80% of elite players of the same age mean score is suggestive that
mastery of basic skills is possible. The issue though, which remained
unresolved from this study, is how much time one could realistically devote to

a unit of work in a school situation to ensure everyone achieved mastery.



For the author, a pragmatic solution lies within the Keller (1968) protocols
established for individualised mastery learning and the practice of goal setting.
By adhering to the protocol of transparent outcomes and study guides, and
displaying these as posters, for example, in the school gymnasium, the teacher
would provide a reference point for students to undertake additional practice in
their own time — what other subjects call homework! Students could be assisted
in establishing realistic performance goals and be given opportunities to be

reassessed post the formal completion of the unit of work.

5.8.2 To teach or not to teach for mastery?

Alan Launder (2003), in a discussion of new trends in teaching movement
activities in physical education made reference to mastery learning in the
following way. He suggested that in all motor learning methodologies or
models there needed to be an expectation of skill mastery. He suggested that
unless students/players were taught to the stage of mastery of the techniques
associated with games or sports, then there was little chance that they would be
motivated to participate, as the activity would never feel as it was intended or
as it is experienced by those who do master the skills. Clearly, Launder (2003)
believes that a lack of mastery of movement skills equates with little or no
participation in sport or physical recreation activities. His position also
supports the same view advocated and previously referenced to by Taggart and
Keegan (1997) in relation to mastery of fundamental movements and
participation by adolescents in sports. Without mastery there is little

participation.

What is important, in the author’s view at least, is that the focus in instruction
should be on lifting the minimum standard of performance, as it is not possible,
within the confines of state school physical education programmes as they
currently operate, to take all students to the very highest levels of performance
in all sports or physical activities. The author’s observations of the PML/GS

teaching method in action suggests that the employment of this model of



instruction In practical movement activities would provide the learning
framework to provide the potential for most students in physical education

clusses to achieve mastery of basic movements.

5.8.3 DMastery learning, goal setting and a good citizen model of

instruction in physical education

It is the author’s position that 1f we as physical education teachers do not
provide most of our students with a minimum level of mastery in movement
activities then we are not fulfilling our function within a good citizen model of
physical education 1 relation to a participatory democracy. The mastery
learning methodology coupled with goal setting provides both the checks and
balances to ensure that this is achieved and. in doing so, provides a physical
education classroom environment that is. according to Papalonannou (1998)

and Ames (19923 inherently more democratic.

SECTION THREE

Future Research Ideas:

5.9  Discuassion of tuture research ideas

Respected physical education researcher Michael Metzler suggests that one
needs to consider models of teaching and not methodologies (Metzler. 2005b).
In claritying the differences between methodologies and models, Metzier
(2005b) suggested  that methodologies tended to be ideologically bound.
Within a methodology there is a set method that does not allow for a flexible
approach to mstruction. He reflects that advocacy of a single method of
mstruction has promoted rescurch that 1s comparative. Le., methodology A
verse micthodology B, He suggests that when two  methodologies  are
specifically designed to achieve different learning outcomes that such research
is the empirical equivalent of “comparing apples with oranges™ (Metzier,

2005b, p. 190).
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By contrast, Metzler (2005b) states that models tend to embrace various
methodologies in order to achieve effective teaching and learning outcomes.
He suggests that in developing models of teaching one overcomes
methodological tensions by including various methodologies within one model.
In this sense new directions, such as Teaching Games for Understanding
(TGfU), could be accommodated alongside mastery learning, goal setting and
sport education. In this way research questions about improving student
learning in physical education could focus on determining “how well a model

can achieve the outcomes for which it is designed™ (Metzler, 2005b, p. 190).

Currently, the research direction in learning in physical education is towards
models that focus on constructivist theories of learning, e.g., TGfU. The
author’s perspective is that totally abandoning behaviourist skill-based
perspectives is potentially limiting in the search for developing a truly catholic
model of learning in physical education. Consequently, in terms of research
that might measure the effectiveness of creating a good citizen model of
teaching children and adolescents in physical education, research could focus
on developing models that incorporate both constructivist and behaviourist
theories of learning. Such models should also include outcomes associated with
the affective domain, for example, enjoyment and the social capital associated
with good citizenship or democratic outcomes. The research should then
attempt to measure how effective the model is in achieving outcomes in
physical education that are not just confined to the motor skill acquisition but

also in the area of the affective domain.

Developing such models should not be undertaken in isolation from the school
physical education teacher. The research should also focus on the willingness
of school physical education practitioners to adopt the model in their daily
teaching. It appears that unless a model has credibility with those doing the

teaching, little will be achieved in terms of change at the point of real return in



physical education - In the clussrooms and on the playing fields and,

subsequently. in terms of citizen participation rates. in physical activity.
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Appendix A
General letter seeking expressions of interest in the research programme

Date

Mr. X XXXXX
Principal

xxxxx School
Palmerston North

Dear XXXXXXX

As part of the thesis requirements for my Masters degree I am undertaking an investigation into
the relative merits of two different motor skill teaching methodologies. This letter is by way of
seeking a general expression of interest from teachers at your school who might be interested in
having their class involved in the project.

The project involves instructing a composite class of Form1 and 2 students in tennis. The
programme would involve a discussion with the class about the project and completion of a
questionnaire to establish the students tennis playing background. The instruction format would
involve, a pre test of the learning outcomes, 5 lessons, a mid programme retest, a further 5
lessons followed by a post programme test. In all 13 lessons would be required. It is anticipated
that these lessons would take place over three to four weeks and would take the place of the time
normally set aside for physical education.

The experimental design requires two classes from different schools to receive the same
instruction but in reverse order. The two five lesson units of instruction outlined previously
would represent the time each class would spend on each method of instruction. I am looking
for a composite year 7 & 8 class with a reasonably even gender split.

I will follow up this letter in a few days with a phone call to ascertain if any staff at your school
are interested and if there are, to establish a time where I might explain in more detail to them the

programme.

Thank you for your consideration of this request.

Y ours sincerely

Dennis Slade
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Appendix B

Letter to Principal and to school Board of Trustcees

Date

Mr

Principal

xxxxx [ntermediate School
Palmerston North

Dear

Mrs xxxxx teacher at your school has agreed to baving ber class involved in the research project

regquiring her class (o receive Istruction in tennis.

The attached letter is a request to your school’s Board of Trustees to give approval for the class
to be Involved. Note that the procedures outlined, even with your and the Board™s approval.
provide individual students an opportunity to not participate in the programme if that is there or
their guardians desire.

Once agan, T wonld like w express my appreciation for your co-operation i lacilitating this
activity.

Yours sincerely

Dennis Slade



Appendix B:Continued

Memorandum

To Board of Trustees, xxxx Intermediate School

From: Dennis Slade, Master's student, Massey University

Date XXXXXX

Topic: Request to undertake motor-skill instruction research with a class at your schood.

Foffowinga an approach to your school principal and subsequentty staft menmber Mrs xxxx, | am
W E to request vour permission o mirdertaken a methodalogical investigation based on tennis

with her class.
The Investieation;

The investigation is to gauge the relative merits of two different instructional methodologies.
mastery learning and traditional skill-based fearning, at promoting leaming in tennis. Two
schools and classes will be involved. Lach class will receive the same instruction but m reverse
order, e, one class receiving Treatment A tfolfowed by Treatment B and the other class
Treatment B followed by Treatment AL Including testing. 13 lessons are required, approximately

thirteen hours spread over three to {our weeks,

Vente:

We will use the tennis courts approxiimately five minutes walk from your school. The students
waouiid be accompamed on this walk by therr elass teacher and myself. The one rond crossing can
be completed opposite the courts usmyg the pedestrian crossing.

Fqupment:

Students who have and wish to use their own tennis racquets may do so, but ali equipment,
racguets and balls, will be supplied.

Coaching:
Coaching will be undertaken by a New Zealand Professional Tennis Coaches Associadon

registered coach with ten years coaching experience. The class teacher and the researcher will
also be in attendance
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Assessment:

Pre. mid and post testing will be undertake by semi-professional tennis coaches under the
researchers supervision.

Ethics:

Students will receive professional instruction at no cost. Individual details of student results will
not be published. No student will be identitied by name in any publication. Ft has been agreed
with the class teacher that any student or parent / caregiver not wishing to have their child
involved in the programme will have their child acconmodated tn a parallel physical education
programme. My supervisor suggests that such an investigation will not exploit the students in
any unethical way. They suggest the students can only stand 10 benefit from the expert

mstruction.

Thank you for your consideration of this request.

Signed

Dennis Slade
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Appendix C

Permission letter to parents and guardians

Memorandum

To: Parents / Guardians of students: Room xx, xxxx Intermediate School
From: Dennis Slade: Master’s Student, Massey University, Palmerston North
Date: XXXXX

Topic: Tennis Instruction as part of research project

Dear Parent / Caregiver

Your school’s Board of Trustees. School Principal and class teacher Mrs xxxx have given
permission for me to approach you to request that your child participate in a series of tennis
lessons as part of a research project gauging the relative merits of two different instructional
methodologies for teaching tennis.

If you give consent your child will receive ten tennis lessons from a New Zealand Professional
Tennis Coaches Association registered coach who has ten years of tennis coaching experience.
The class teacher and the researcher will also be in attendance for all lessons.

All equipment will be supplied. though students wishing to use their own tennis racquets may do
0. The tennis coaching will replace the regular physical education lessons undertaken by the
class. The instruction including pre, mid and post tests of student skills will require thirteen
lessons over three to four weeks. The lessons will take place on public courts approximately five
minutes walk from the school. Students will walk to the venue and will be accompanied by the
class teacher and the researcher.

The results of the study will be used in a thesis presentation on the relative merits of the two
imstructional methodologies. However, no individual will be identified by name in any
publication and no individual results will be published.

If you do not wish to have your child involved in the programme they will take part in a parallel
programme of physical education instruction at their school.

Would you please return the tear off section below and indicate whether you do, or do not give
permission for your child to be involved in the programme.

Thank you for your consideration of this request.
Signed

Dennis Slade

I/ We give / do not give, permission for to participate in the tennis

Students name
programme as described in above memorandum.
Signed

Parent / Caregiver
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Appendix D
Skill assessment: serve test

A serving and a rally test will be ysed 10 measure rates of learning in these tennis skills.
Scrving test:
The serving test requires that each stiklent undertake 10 serves, two in succession, Into

altermating sides of the court. The standard tennis rules of serving will apply.

Recorder X

Assistant

Server X

Management

| Divide students into groups of tour,

2 One bucket of ten teanis balls per group.

3 One student serves. One student hands the server the tennis balls. Two students collect
bals.

4 Assessars: One ensures serves are competed from the legal arca with the correct action.

One records serves as cither successtul or unsuccesstul,
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Appendix E
Skill assessment: raily test

The Modified Kemp-Vincent Rally Test

A modified version of the Kemp-Vincent Rally test, 1968, ¢ cited in Strand & Wilson, 1992)
will be used o test student’s rally competence. The test is modified to better suit the
developmental stage of the plavers. The modifications are that instead of having two balls at ¢ach
end of the court the students will start with 6 balls at their end of the court, Secondly, the
students undertake the rally test with a semi-professional tennis instructor and thirdiy. the ball
must be played by the players standing behind the service line. When repeating the test the
students will work with the same rally coach.

Management:

In grouaps of 4

Six balls are paced on the end of the court,
One minute warim-up of hitting with the coach.

Rally for three minultes.
Student catls number of shots. Scorer records number of shots and student errors.

Z B —

B.  See next page for other test protocols

Recorders Counter Teunis balls

Higting Coach |
|

4? X X Siuclent

|




Appendix E

Kemp - Vincent Rally test

Note the modifications related to the number of balls used in the test, the use of a hlttmg coach
and that the ball had to be played from behind the service line.

" ke

Kemp-Vincent Rally Test
(Kemp & Vincent, 1968)

Purpose. To evaluate rallying ability in tennis
under game condmons

Validity and Rellablllty Concurrent validity coeffi-
cients of .84 and .93 for beginners and intermedi-
ate players, respectively, were computed by
comparing the rank difference between this test
and the rank in a round-robin tournament. The
test-retest ach reported reliability coeffi-
cients of .86 and .90 for beginners and intermedi-
ate players, respectively.

Age Level and Sex. Originally conducted with
college students. Appropriate for junior high
school and senior high school students.

Personnel. One person is needed to count the
total number of strokes and two are needed to
count each player’s errors.

Equipment. Tennis racquets, tennis balls, a stop
watch, score cards or recording sheets, and
pencils.

Space. Regulation-sized tennis courts.
Test Item. Rallying a tennis ball.

Preparation. The only preparation involves score
cards.

Directions. Two students of similar ability assume
ready positions on opposite sides of the net on

a singles tennis court. Each player has two tennis
balls on his or her side of the court. On the *
signal, one student bounces a ball behind the
baseline and with a courtesy stroke puts the ball
into play. The two students rally the ball as long
as possible. When a ball is hit into the net or out
of bounds, either player starts another ball into
play with a courtesy stroke from behind the
baseline. Any type of stroke may be used dur-
ing a rally. If all four balls are hit out of play,
the testing students are responsible for retriev-
ing them to continue the test. One 3-minute
timed trial is allowed.

Errors are recorded if a student fails to get the
ball over the net on a courtesy stroke from be-
hind the baseline; fails to get the ball over the
net during a rally; fails to start a new ball from
behind the ine; fails to keep the ball within
the singles court area; or fails to hit the ball be-
fore a second bounce.

Balls landing on boundary lines on a first bounce
are good. Balls hitting the top of the net and go-
ing over into the opposite court are good and in
play. Players may play a ball on which their test
partner has committed an error if it is believed
advantageous to .keep the ball in play. A
1-minute warm-up period is permitted before the
test.

Scoring. For a 3-minute rally, the combined num-
ber of hits for the two players are counted,
including any erroneous hits. The courtesy
stroke to put a ball in play counts as a hit. Exrrors
committed by each player are counted. From the
combined number of hits for both players, each
individual player subtracts the number of his or
her errors to arrive at a final rally score.

Norms. Not available.

Strand, B.N., & Wilson, R. (1993). Assessing Sport Skills. Human Kinetics, Champaign Il.
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Appendix F

Treatment A: Tennis lesson instructions using a traditional skills based format.

Tennis instruction:

Lesson plans for the traditional skills based lessons.
Learning intentions:

At the completion of the instructional period students will have:

[ Recerved introductory mstruction and started to achieve basic competence in the
tennis forehand, backhand and serve,

|

Sufficient baste competence to sustain a co-operative rally in tennis.

"t

Sutticient busic competence in tennis to enable them to enjoy playing tennis.
Spccific learning outcomes:
At the completion of the lessons it is hoped that students will be-able to:

Play a tenmis forchand,

2. Play o tennis backhand,

R) Perform a tennis serve using the overhead tennis serving uction.
Eqguipment:

1. Six tennis courts

2. One tennis racquet per student

R 100 tennis balls.

Lesson Sequence

Lessons 1 & 2 Forehaned
Lessons 3 & 4 Backhund
Lesson § Serving

Lesson format:
Introduction: Following a discusston with the coaches it was decided with the traditional skills
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based approach the following guidelines would be used. The set lesson sequence would be
followed but there would not be specific time breakdowns per component within a lesson.
Instead, the coaches, based on their experience, would decide when to introduce different
activities into the programme.

Lesson structure: 50 minutes approximately for each lesson

The basic format to cover:

1. Warm up - tennis related activities.

2 Introduction to the days lesson.

i First skill demonstration and instruction.
4, Practice.

Aspects of this basic format would be repeated during the lesson

3. Minor tennis game.
6. Warm down and debrief.
Notes:

1. Time allocation: The amount of time in Treatment A on any phase of instruction is at the
discretion of the coach. However instruction must always involve the whole class. For example,
when demonstrating the forehand the whole class must be brought in to see the demonstration,
regardless of their progress or ability. The whole class would then be sent off to practice after
the demonstration.

The coach would then supervise practice and, where applicable, make individual adjustments to
student technique. However, whenever a new aspect of the skill was to be taught the whole class
must receive the instruction as a group. The coach also decides on warm-up and down activities
and any minor games. The coach monitors the pace of the lessons, number of students per court
and distribution of equipment.

2. Feedback. The coach may provide whatever feedback they feel is appropriate.

3. Goal Setting. The coach MUST NOT encourage students to set individual goals. They may
tell students to *do their best” but not to set goals.

4. Tennis stroke mechanics. These should conform to what is acceptable practice as
sanctioned by the New Zealand Professional Tennis Coaches Association.

5. Lesson sequence. This is to follow two lessons on the forehand, two on the back hand and
one on the serve.
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6. Extension Activities. Should a student progress very rapidly the coach may assign
extenslon aclivities or encourage the student o work in a co-operative reciprocal learming manmer

with other students in the class.
7. Ultimate Qutcome: The objective for the students, through the development of techically

sound shits, 15 to be-able to start o game of tennis without penalty. 30% serving ratio, and

sustain a co-operative rally,
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Appendix G

Treatment B: Tennis lesson instructions using a personalised mastery learning
programme, incorporating individualised goal setting.

Tennis Instruction

Lesson plans tor personalised muastery learning instruction incorporating individual goal setting.
Learning intentions:

At the completion of the instructional period students wifl have:

i Received iatroductory instruction and started to aclueve basie competence in the

forchand, backhuand temus strokes and the tennis serve,

(]

Sulficient basic competence (o sustain a co-operative rally o tennis.
3. Sutlicient basic competence in ennis 10 enuble them o enjoy playing tennis.
specific learning outcomes:

At the completion of the Jessons it is hoped that students will be-able to

[. Play a wennis torchand

2. Play a tennts backhand

3. Performn « temniy serve using the overhead tenmis serving action.
Equipment:

L. SIX tennis courts

2. One tennts racguet per student

3. 106 tennis batls,

Lesson Sequence

Lessons | & 2 Forchand
[.essons 3 & 4 Backhand
[esson 8 Serving



Lesson format and structure
Format: Introduction:

Students receive instruction in the concept and structure of mastery learning and how they need
to mastery one Level before they move to the next. It will then be explained to them that the
successful completion of one mastery Level will provide them with the basic competence to
progress to the next. The various mastery levels will be explained and demonstrated to them.
Next, the students will have the concept of goal setting explained. They will be told that setting
challenging but achievable goals generally helps improve performance. A challenging goal is one
that they think would be difficult to achieve but one they thought with hard work was achievable.
They will be told that the seven different mastery levels for the forehand and backhand should be
seen as goal levels. They will be shown the column on the class role that will indicate their goal
level. They will then be asked to set a goals for the achievement of levels | - 7 in the forehand
and backhand tennis strokes.

Lesson structure: approximately 50 minutes for each lesson.
. Students will work in threes and be allocated half a court per three students.

2. Administration sheets: The students will be shown the administration sheets that they will
take with them to the courts. These have instructions and diagrams of the skill requirements for
cach level of mastery. They will be told that the coach will assess Level | and Levels 6 and 7.
Levels 2 - 5 they will assess. When a student passes a Level the other student should tick and
sign the Level on the administration sheet. For serving, the coach assess Levels | and 6 and the
students Levels 2 - 5 (Note only 6 levels on the serve.)

3. Instruction: The coach teaches everyone Level | which is completed without a ball. The
coach shows the stroke in its whole format. The students replicate the stroke. If the coach is
satisfied with the basic mechanics of grip etc. the students then move to the courts in 3's and
commence their work. They all work at their own pace.

It is the coaches responsibility to ensure that the grip and stroke mechanics are correct. Students
may receive instruction individually or in small groups if re-teaching is required.

4 Mastery levels and individual time on task. The mastery levels are set at 60%. A student
must score 6/10 twice at a Level before moving to the next Level in the sequence. Students
always receive 10 *balls’ to try and achieve the mastery level. Because one is required to reach
the standard twice before progressing, players can either receive their 10 feeds of tennis balls in
succession or by rotating through after the other partners have had their turns.(The researcher
favours the rotation method as it provides for a more effortful distributed practice format and it
keeps the partners involved in the activity.)
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5. Number of levels operating in a group. Up until Levels 6 and 7 a full range of levels can
be accommodated with a single group. As long as partners can deliver a ball by throwing it to the
cotrect pasition then afl students should be-able to progress at theiy own speed. However, should
the coach feel it appropriate, groups could be adjusted along mastery-levels e.g.. all the students
on Level 4 working together in groups of three. Players at Levels 6 & 7 should be grouped
together.

For exaraple: T would like all students warking on Levels 2 and 3 1o come to me on this court.
Could all students on Levels four and five move to these courts and get into groups of three and

continge with the programme.”

6. Sequence of lessons. The sequence will be two lesson on the torehand, two on the backhand

and one on the serve.

7. Coach assistance o reach the top levels of mastery. 1f the coach notices that a student
appears not to be mastering level 6 or 7 because their partner cannaot vet return the ball, the coach
can act as the rally partner.

8. Extension Activities. Should a student move through the eriteria for mastery of cach level
quickty the coach can sel extension activities e.¢. the volley. encourage more vigourous shots or
enhanced techoique. The student conld also undertake reciprocal teaching with other students in

a peer assistint rele.
8. Ultimate OQuicome. The obiect s for all students to achicve a {fevel of mastery that will cnabic

them to start o game of ennis without penalty, serve at a S0% success ratio. and then sustam a

co-operitive rally,

150



Mastery Standards for Tennis

Forehand

Tennis Professionals

Goal |Final

Name L1jSign |[L2

Sign

L 3|Sign

L4

LS

L6

L7

Level| Lavel
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Mastery Goal Setting Standards Yor Tennis Activity

Mastery Sequence for Forehand (FH)

Own bounce. Hit FH

£
(SN
\\/"\f—'
1N

//\

tro -

gt:r_uu_r;' [\

3, Stand on service line
Partner toss - Hit FH

Task # Task Goal Criterion

0 Lect/Demeo from The ready position None
Cos~h The Forehand (FH) Drive

1. FH ready position On call from the coach Correct
FH Grip On call from the coach Correst
FH Footwork On call from the coach Correct
From ready / mirror shot On call from coach Correct

2. Stand on service line Over net into legal area 6/10

2x Sets in a row

Over net into legal area

6/10 -
2x Sets in a row
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4.

5.

Stand on service line

Own bounce. Hit FH

&

A

O

L

Q=rrer

N

Over net into Jegsl area
behind base line but not

_ into boundary fence

g'—w & G ——

Stand oh scmce line
Partmer toss. Hit FH

Forehand cooperative

rally with partner. 1 or
2 bounces of the ball
between hits is

acceptable

-

A °‘zf“-:/%,i

bﬂl.-nﬂm (W]

clee

lo.' 2_

g.a

Met

6/10 -
2x Sets in a row Cemce

Qver get into Jegal area
behind base lige but not
into boundary fence

10
2x Sets in.a row &

All shots into the lepal area

2x 6 consecutive
hits in a row

Ha bat,o

et plbar
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Forehand cooperative All shots into the legal area 2x 6 consecutive

rally with pariger. Only _ Players stand behind hits in a row
1 bounce of the ball service area
allowed .

8
~ 7z . (T fo Lscly;a
g\/ Coctn othe

I L e
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Mastery Standards for Tennis |

Backhand Goal
Tennis Professionals Level
Name L 1|Sign |L 2 |Sign (L 3|Sign |[L 4 |Sign |L5 |Sign|L 6 |Coach |L 7 |Coach

155



Mastery Goal Setting Standards for Tennis Activity
Mastery Sequence for Backhand (BH)

Task # Task Goal Criterion
0 Lect./Demo from The ready position None
Coach The Backhand (BH) Drive
1. BH ready position On cail from the coach Correct
BH Grip On call from the coach Correct
BH Footwork On call from the coach Correct
From ready / mirror shot On call from coach Correct
2. Stand on service line Over net into legal area 10
On bounce, Partner ; 2x Sets in a row (_'cnf_t,h,qt
drops ball. Hit BH AV bl
>
o /;/4 77
(o3 T > [
» & ﬂlhjt/ LT {_' . . ' ,/,
r ’
Sfrﬂ.« e
Lave
3. Stand on service line Over net into legal area 6/10
Partner toss - Hit BH 2x Sets in a row

l)(l," ‘“h.{/

o\ - )

L TR o r_,. (.<--.¢,,
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4. Stand on service line

Over net into legat area
On bounce. Partner

over the base line

10

2x Sets in a row
drops the ball. Hit BH _ but not into boundary fence
() e ? i
(. q\x Dirps bott - ; /// X
(1@ 1> |/
)> ’/ - : .r‘// '
% X 177
fﬁ""‘itﬁ' LL.&,'
Stand on service line Over net into legal area 610

Partner tosz. Hit BH over the base line but

not into the boundary fence

2x Sets in 4 fow

Q\-O

/ ~ bs- X

)\ |

-(.\trl-/k Lc:

(-1-*-9_'

wai
"

Forehand & Backhand
cooperative rally with
partner. One ot two
bounces acceptable

All shots into the legal area

T

(e

3

4 te "“‘4[,0

K°
3L

fo/". 3_ ll)(-;_,,,.(_m

2x 6 consecutive
hits in a row. Bach
player must hit one
backhand in their
3 hits

'////

T

// 7 v // ] 7 B 7
, / e g yd
_/ ) A 7 pa

E g b I ;w

OLCO-LX

Most Lot P b.\{fa-\r\n,w{. -
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Forehand & backhand All shots into the legal arca

cooperative rally with Players stand behind
er. Only 1 bounce _service area
of the ball aliowed
©

«\/EK“@ 2
- Hi h e,

&epd o“-\.(__,

158

2x 6 conseculive
hits in a row. each
player must hit one
backhand in their

3 hits
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Mastery Goal Setting Standards for Tennis Activity

Mastery Sequence for Serve (S)

S

Task # Task Gonl Criterion
0 Lect./Demo from The ready position None
Coach The Serve
1. S ready position On eall from the coach Corvect
S Grip On cal! from the coach Cormect
S Toss On call from the coach Correct
Prom ready / mirror shot Ont cadl from the coach Cormrect
From ready hit a ball -
using the service action On call from the coach Successful
2. Stand on service line Over uet into designated area 10

3.

%

\

Toss and serve

LT

/ \chcL‘ Leme

Stand two steps
back from service line
Toss and serve

e
4
1°4

- 2% Sets in a tow

QOver net into back
designated area

6/10

2x Sets in a row

x|_*f'

7

e
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4. Stand on base line
Toss and serve

151

\
.
Y.

xm(. L.lnl,-

5. Stand on base line
Toss and serve on
diagonal

(uo

&A&t‘, l‘(-{..

6. Stand on base line
Toss and serve on
diagonal

Over net into kegal service area 610
) 25 Sets in a Tow
Caily fhe-*y
[T T

I N 7

' ' 7 baﬂ 5.
Over net into legal service area 5110
2x Sets in a row
Cﬁ“-t x ‘\(, H
» 1= e~ ok
«
Colleed
-] Baike
Over net into lepal service arca 510
serving to alternative service boxes  2x Sets in a row
Collece
lbelg
C ko-rui

Sudes aflber

4-"‘}0 e o
/
/
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Stodent pre-programme guestiosnaire.

T

T

1A
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Appendix H

Name

Schoeonl

Yeargroup 7/ 8

Aunswer cach question by putting a circle around either Yes or No

Do you play tennis at a club as either a soctad or competitive player?

If Yes state what Ievel of tennis you play: social, competitive or age

Sroup representative.

Has any one i your tamily played tennis for a tennis clob at a
regular competitive or social fevel” For example parents, brother,
sisters!

Huve you ever had a tennis lesson?

Have you ever played tenms on a full si1ze teanis court?

1Jo you pliay pudder-tennis at schoo!?

Do you know the rules of tennis?

Have you scen tenns plauved i real hife?

Huave you seen tennis played on television”

Do vou play any other net or racquet sante €.2. badnunton or sguash?
3 ¥ any g & i

Yes ! No

Yes{ No

Yes / No

Yes i NO



Appendix I
Assessment recording sheet for the serve and rally tests.

Asscssment Sheet Name
School
Date
Serving:

Twao sets of ten serves. Serve two balls to the left service court foltowed by two to the right.
Continue until you have scrved 10 balls. A fet serve does not count and should be retaken

Serves: Circle serves. A cross in the circle indicates an unsuccessful serve. 0 = successful

x = unsuccessful

Trial #1
1 2 3 4 5 6 7 8 9 10 /10
Trial # 2
H 2 3 4 5 6 7 8 9 10 /10

Co-operative Rally

I. Undertake a I minute hitting warm-up with the rally coach

2. Place 6 balis on the base line at your end of the court,

3. Rally for three minutes.

4. Student and coach retrieve balls alter 6 are used.

5. The student always starts the rally regardiess of who makes an error,

-

5. The total number of hits over the net into the Jegal area defined by the full court and played
behind the service box line count as legitimate hits.

7. The student’s score equals the total number of shots minus their errors. Successful shots are
noted as a tick and erTors as a cross.

! 2 3 4 5 6 7 8 9 10 11 12 13
14 5 16 17 18 t9 20 21 22 23 24 25 26
27 28 29 36 3! 32 33 34 35 36 37 38 39
40 4} 42 43 44 45 46 7 48 49 56 51 52
53 54 55 56 57 58 59 60 6! o2 63 64 65
66 67 63 69 70 71 72 73 74 75 7 77 78
79 & 81 82 83 34 85 86 87 88 &Y 90 vl
N 93 94 95 96 97 98 9 00 1Ot 102 103 104
5 166 107 108 109 116 11 112 113 1l4 115 116 117
118 119 120 121 §22 123 124 125 126 127 128 129 130
# of hits minus # of errors = Score
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Serving:

1 Divide students into groups of four.

2 One bucket of 10 tennis balls

3. One student serves. One student hands students the balls
4 Two other students collect balls.

5. Assessors: One assessor ensures serves are completed from legal area. The other student
records the scores.

Rally

In groups of 4

1. 6 balls placed at one end of the court
2. Warm up

3. Rally for three minutes
4, Student calls number of shots. Scorer records shots and notes errors

16



Appendix J
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Appendix K

Designing the instructional programme

The instructional programme was designed by the author and the consultant coach Mr. John

Salisbury.

1. Lesson sequence

Although the two teaching interventions are quite different it was decided to try and wherever
possible to keep the sequence of the lessons the same. In both the traditional skills based
intervention, (Treatment A) and the personalised mastery incorporating individualised goal
setting, (PML/GS) - (Treatment B) period of instruction, the same sub-routines of instruction

would be taught.

For the serve these consisted of:

. Stance: Ready position.'

2 Racquet grip

3. Ball toss and back swing

4. Overhead strike of the ball and follow through.

For the forehand and backhand shots the sequence of sub-routines would be:

e Stance: ‘Ready position.”

2 Racquet grip: Single handed forehand and double handed backhand.

3 Racquet swing and footwork.

4. Forward swing sequence, striking the ball and follow through to the recovery (ready)
position.

To fit the experimental design structure, the ten lessons followed, in both Treatment A and B
interventions, a sequence of two lessons on the forehand, two lessons on the backhand and one

on the serve.

" The ready position is a generic position recognised by tennis coaches as being that the player, through their
stance and posture, demonstrates that they are ready to play tennis.
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Treatment A Phase: Traditional skill based learning

1. Introduction

The students were introduced to the coach. It was explained that they would have two tennis
lessons on the forehand shot, two on the backhand and one on the serve. They were made

familiar with the management and routines for the lessons.

2 Lesson sequence

In the non-mastery phase the lesson plans developed required the coach to follow the following

lesson sequence:

1. Warm up.

2. Introduction of the skill to be taught.
3. Skill demonstration and practice.

4. Minor game or games.

5. Warm down.

In a general sense, the coach was required to provide instruction to meet the stated learning
outcomes related to serving and playing forehand and backhand ground strokes in tennis.
Within the allocated time, the pace of the lessons and the amount of time to be spent on each
phase of instruction was dictated by the coach. Aspects of class management, for example,
student numbers to combine for any group work, the numbers of students per court, the
allocation of equipment and, the use of racquets and tennis balls, were also decided by the coach.
However, the amount of equipment and the number of courts available, were held as constant

variables in both treatment phases of the study.

The coach was directed that instruction must include the whole class. For example, when
demonstrating the forehand the whole class must be brought in to see the demonstration
regardless of individual student tennis ability. When supervising practice it was acceptable to
make individual player adjustments but, whenever a new skill or drill was to be taught, the whole

class must receive the instruction.
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3 Feedback

Feedback was largely at the discretion of the coach. In the Treatment A phase of the study, the
coach was specifically asked not to encourage students to set individual performance goals. ‘Do
your best’ comments were acceptable responses and enjoiners for motivation, but not specific
performance goals. The forehand and backhand techniques, service grip and stroke action
conformed to what was examinable by the New Zealand Professional Tennis Coaches
Association standards. In providing prescriptive feedback on the mechanics of these strokes, the
coach was encouraged to follow their normal feedback practice. It was also decided that should a
student progress quickly, the coach could either set extension activities, e.g., volley, or encourage

the student to work in a peer assistant role with fellow class mates.

4 Mastery Learning protocols

Ashy & lee (1984) established the following conditions as necessary criteria for motor-skill

instruction to conform to mastery learning protocols namely:

- movement content identified, must be sequenced into small learning units;

. performance objectives at varying levels of proficiency must be stated:

- prerequisite competencies must be established:

- content must be sequenced in a logical, hierarchical fashion;

- feedback must be provided by progress tests designed to determine if students have
mastered each task;

- remedial activities or alternative learning corrections must be provided:;

- summative tests must be employed.

With reference to an earlier work by Metzler (1986), the researcher and tennis consultant
undertook a task analysis of the concepts and motor-skills to be taught, identifying and
sequencing the skills so that each movement built upon the previous one and, in turn, served as a
prerequisite for the subsequent skill. Design focused on the concept that mastery of a skill in the
hierarchy was akin to a closure point. It then required a forward movement from the student to a

more complex skill in the hierarchy.
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5 Treatment B phase: PML/GS

As previously stated, the lessons in the Treatment B mastery phase were to follow the same
sequence of two forehand, two backhand and one service lesson, as delivered in Treatment A.
The nature of the mastery learning format required tightly structured lessons. It also required

that the pace of the lessons would be student and not coach driven.

5.1 Introduction to instruction'’

In the introduction to the Treatment B segment of instruction, the students were shown the
performance criteria for each mastery level (See Appendix G). In addition to verbal instruction,
students received diagrams of each level’s activity. They were made familiar with the
management of the lessons so that they would know what to do after they mastered a particular
level. At Level 1, they were assessed by the coach. At Levels 2 - 5 assessment was carried out by

their peers in their group. Assessment at levels 6 and 7 were also undertaken by the coach.

52 Forehand

The sequence started with a demonstration from the coach of the forehand ground stroke in a
whole-skill format. Students were then shown the sub-routines of the movement, starting with
the basic stance - taught as the ready position, then the grip, footwork, racquet swing, towards the
ball and follow through to recovery position i.e. back to the basic stance. Level 1 mastery
required students to demonstrate this sequence, without the use of a ball, on call from the coach.
Only at this level was instruction taught, practised and assessed as a whole class activity.
Individual students who did not demonstrate correct technique (mastery), received further

remedial instruction.

Mastery levels 2 - 5, working from closed to open skill environments required variations of an

own bounce and hit routine, through to a hit, after a partner feed i.e., the partner tossed / threw

"7 The use of an introductory lesson to the whole class to establish a starting point or for motivation purposes
conforms to the structure outlined in the Keller (1968) model of personalised mastery learning. Keller suggested that
such practices should be used to motivate or act as rewards for reaching a standard of competence. But that it should not
be the regular form of instruction. Keller stated that students required their own instructions and a teaching structure that
allowed them to progress at their own rate. The structure adopted within this treatment phase accurately reflected those
protocols.
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the ball to them over the tennis net and into a designated area. In order to get some accuracy
from the partner throws/feeds students were given targets to throw the ball at so that the resulting
bounce would be reasonably consistent for the striker. Students received 10 consecutive feeds of
tennis balls. Given the novice status of the students in this programme, this blocked and constant
practice structure is considered appropriate (cf., Schmidt & Wrisberg, 2000). Schmidt and
Wrisberg contend that this behaviourist type practice structure is likely to build new. basic motor
programmes. quicker with learners classified at the verbal-cognitive stage (beginners), than more
constructivist structures, for example, random learning, which they suggest are better suited to

learners at the associative or autonomous stages of learning.

Tennis court lavout for forehand and backhand progressions

Service Line Perimeter Fence
\ —_—

Striker position 4+——p»

Feeder position for a right handled

player.
- Target Area Levels 2 -3
- Power Zone for Levels 4 - 5

At mastery levels 2 - 5, the on court hitting position was also modified from ‘normal’ tennis in
that the players attempted to hit the ball over the net from a position on the service line (see
striker position above). This closeness to the net was designed to have the effect of reducing the
effort required to hit a ball over the net compared with a shot struck from the baseline. It also

reduced the requirement for a top spun shot, a tennis technique which imparts downward force
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on a ball and enables a firm shot to still drop into the legal playing area. In addition, the
closeness to the net also allowed students to throw/feed the ball reasonably accurately and with
little effort to the striker, so the player experienced the sensation of hitting a ball delivered from
behind the net. In adopting the modified receiving position it was also thought that students
might find it motivational to reasonably consistently see the results of their hits clear the net,
which is not usually the case for beginners in tennis if they have to hit from the baseline. It was
also noted that coaches of tennis usually brought players closer to the net when feeding them

balls in beginner tennis instruction.

5.3 Double-handed backhand

In the pilot stages of the task development it was discovered that it was very difficult for a
beginner player to hit a double-handed backhand using the correct grip off an own bounce. In
order to keep the practice and mastery of the early levels at the closed end of the skill
environment, the own bounce was modified to have a partner stand on the backhand side of the
player about to hit the ball and, from a fully extended arm position above the head. release/drop
the ball to a bounce. The striker, already with two hands on the racquet, could then hit the ball off

the first or second bounce.

5.4  Mastery Levels 4 and 5: the power-zone

At mastery Levels 4 and 5, in both the forehand and backhand shots, to encourage a full and fast
racquet swing, while maintaining students hitting from the service line with the inherent
advantages just outlined, a “power zone’ was introduced. The power-zone (see diagram previous
page) was the area immediately beyond the opposite baseline. The ball now had to be land in this
zone while also not hitting the perimeter fence of the courts on the full. The distance from
service line to base line equates, in tennis terms, to a ‘good length” ball hit from the base line of
a tennis court. As such it requires speed and accuracy in the stroke and some top spin because
simply slogging or swiping at the ball merely sends it crashing into the perimeter fence and it is
not then counted as a legal shot. In this way the power-zone also served as a check point on
technique. The use of the term power-zone was also thought to provide a phrase which might
prove motivational to young students i.e., to play in the ‘power-zone,” as well as conjuring up

images of a powerful shot and consequently encouraging a forceful swing.
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Mastery Levels 6 and 7

At mastery levels 6 and 7 players moved to a co-operative rally. Players were encouraged to hit
to each other from the base line but, as a minimum requirement, from beyond the service line. At
Level 6, in an effort to encourage players to stay near their baseline, a legal hit was allowed to
include a double bounce. At Level 7 the usual single bounce of the ball on one’s side of the net

was required.

6 Enrichment and Remedial activities

6.1 Enrichment

As soon as players completed mastery of Level 7 they were asked to play co-operative or

competitive rally games and to set goals for non-stop rallies from the baseline.

6.2 Remedial '™

Players not achieving the mastery level received additional help from the coach.

7 The Serve

7.1 Lesson Sequence

In the introduction to this segment of Treatment B the students were shown the progressions
through all the levels. They were made familiar with the management of the lesson so that they
would know what to do after they mastered a particular level. At Level I, they were assessed by
the coach. At Levels 2 - 4 assessment was carried out by their peers in their group. Assessment

at Levels 5 and 6 was also undertaken by the coach.

" The use of remedial activities and consequent additional time allocated to the experimental over control groups was a
major criticism of Slavin’s (1987, 1990) regarding the mastery learning studies carried out by students of Bloom
(19844, 1984b). Remedial activities are almost a natural consequence of mastery learning and as such needed to be
mcluded in the design of this study. To avoid the criticisms made by Slavin, no additional time was allocated to the
mastery treatment intervention for remedial instruction.
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For the serve, six levels of mastery progressions were developed. As with the forehand and
backhand shots, the sequences started with a demonstration of the whole skill from the coach.
Students were then shown the subroutines of the movement, starting from the basic stance,
(ready position - to reinforce terminology), grip, ball toss and back-swing in unison, the forward
motion of the stroke to hit the ball, including follow through to recovery position. At Level 1.
students had to demonstrate mastery of this sequence of movements on call from the coach. At
this level they did not have to hit the ball to any particular target area. For Level 1. and only at
this stage. this instruction was delivered, then practised and assessed as a whole class activity.
Individual students who did not demonstrate the correct sequence of strokes. received further

remedial instruction.

At Levels 2 and 3. the on-court serving position was modified from the normal tennis serving
position. At Level 2, the serve was delivered from the service line, over the net, to the area beyond
the opposite service line, known. in tennis. as the back-court. At level 3. it was delivered. two
steps back from the service line from a mark taped onto the court. The target area was outside of

the court, already known to the students as the power-zone.

Service Court Lavout Perimeter fence

Service line for Level 2

Conventional
Service line for Level 3 service area
R | L's.4.5&6.

Service line for Level 4

- Service target area Level 2 Back-court
- Service target area Level 3
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The Level 3 adjustment was calculated to require a successful serve to be of sufficient force to
equate to a ‘good-length’ serve if hit from the conventional serving position. As with the
forehand and backhand shots, these modifications were done to reduce the effective height of the
net. Similarly, it was thought that students might find it motivational to rcasonably consistently
see their serves clear the net. At Level 4, players moved back and served from behind the

baseline into the conventional service areas.

7.2 Principle of Specificity of Learning

At Levels 2 - 4 players served straight ahead rather than the conventional diagonal across court
serve. They were also exposed to a constant practice format of repetitive serves at the same
ariable. Of course this is not the nature of serving in a tennis match and is contrary to the
principle of specificity of learning. However, at this stage of the students™ learning, it was felt
that the development of a smooth and accurate motor programme. that saw the student
consistently strike the ball accurately into a designated arca should be the main learning
outcome. Consultant advice suggested that the straight serve was casier than the diagonal serve
hence. another reason for the adoption of the practice format at his progression of the skill

hierarchy.

Practice, as with the forehand and backhand structure, took the form of 10 consecutive trials
(serves). Research (c.f., Schmidt & Wrisberg, 2000). that suggests this type of constant, blocked
practice produces high levels of initial in-practice success would, it was hoped, prove
motivational to the students thus encouraging them to keep practising the activity. One also had
to keep in mind the relative amount of time a student would spend at these initial stages of
mastery. It was anticipated (correctly) that it would be so short that the benefits of this structure
outweighed a strict adherence to replicating the specifics of the tennis serve conditions found in

a match.

At mastery Level 5, students served diagonally from the baseline but still only into one side of
the court. This was done to further reinforce the underlying focus for students learning to serve
of developing a kinaesthetic awareness of both the serving action and distance the ball had to be
sent to achieve a legal serve. The final level, Level 6, required alternating serves to both sides of

the court in the manner witnessed in a tennis match.
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8 Mastery Levels

As almost all players in the study were in the beginner, verbal cognitive category, the mastery
level was established at 60%, 6/10 shots, with the requirement that advancement from one

level to the next required a student to achieve that score twice in succession. This differs from
the Bloom (1976) and other mastery learning models, that have generally set mastery levels at
80% or higher. The decision to establish 60% success as the benchmark for mastery was made

for the following reasons.

Mastery learning studies have historically focused on a specific cognitive dimension to learning,
e.g., mathematics or spelling (Guskey & Gates, 1986; Kulik,, Kulik, & Bangert-Drowns, 1990).
The learning environments for those types of studies allows for a much tighter control of the
learning variables than in the open skill learning environment of motor skill performance in a
game like tennis. The very nature of tennis equipment, tightly strung racquets and balls with a
very high bounce coefficient, makes tennis a very dynamic game. Small errors are greatly
compounded over the length of a court and, in the author’s experience as a teacher, tennis has
been one of the most difficult games in which to instruct students in a physical education
context. The researcher and tennis consultant agreed that an 80% mastery level would have been
very demotivating for the majority of the students. In support of this position it is worth noting
that the Metzler (1986) investigation also adopted a 60% mastery standard for progression

between tennis mastery levels.

9 Co-operative Rally

The learning outcomes of being able to serve and upon receiving serve successfully participate in
(sustain) a co-operative rally, was based on the nature of the learners, that is, they were beginners
or novices to the game of tennis. The co-operative rally, which encourages frequent successive
hits, was chosen for beginners because the repetition helps develop a stroke pattern or motor-
programme that will eventually improve the novices performance. The practice environment for
the sub-skills agreed to in the development phase, are not part of the criterion skill - people don’t
throw you a ball in tennis, it doesn’t always land in the same place and you have to hit the ball
inside of the court, but these progressions were designed to move students to the criterion

version of the skill i.e., a rally, in a quick, but systematic way. It was felt that once they had got to
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mastery Levels 6 & 7 they would be, by definition, associate level learners and ready for the

more variable and random practice structures that are the nature of a tennis rally.

10 Feedback - Diagnostic and summative tests

Diagnostic, ongoing and summative tests are part of the intrinsic structure of mastery learning.
The transparent hierarchical and incremental progressions of the design of this investigation
provided this type of feedback. Working in groups of three, with two being the minimum
number, each group, in addition to verbal instructions from the coach, received written
documentation of the requirements for each level. These instructions, presented in diagrammatic
form, were taken to the courts in clear-file, weatherproof, folders (see Appendix G). The
illustrations presented both the whole skill and the progressions of the skill for each mastery
level. Students also received sheets on which they were able to record their progress towards

mastery of the sub skills and finally, the criterion version of the skill.

Independent of the coach, the material provided knowledge of results and feedback in relation to
the assigned standards and the students goals in relation to those standards. In addition, the
coach also provided knowledge of performance and prescriptive feedback which, when

necessary, included remedial instructions and extension programmes.
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